CEN/TC 278
Date: 2017-10
TC 278 TS 16614-1
CEN/TC 278

Secretariat: NEN

Public transport — Network and Timetable Exchange (NeTEx) — Part 1:

Public transport network topology exchange format

NeTEx — Haupt-Element — Teil 1: Teil-Titel

Transport Public — Echanges des informations planifiées (NeTEx) — Partie 1 : Topologie du réseau

ICS:

Descriptors:

Final DRAFT for NeTEx v1.1

2017.08.08 CD - DRAFT V1 with embedded diagrams V38

2017.10.10 NJSK —Revised Draft V38-nk1
Updated UML Diagrams

2017.12.01 NJSK —Revised Draft V38 _nk02
Apply CR changes and correct from CD anomaly list.

2018.07 Final update and cleaning for TC Inquiry Review Finall

2018.12 Management of TC Inquiry comments TCI_Editorial

2019.03.17 CD Updates for review CRS. Final_1

2019.04.18 NJSK Remaining CRs and comments and update UML. | Final_2
Extensive Corrections.

2019.04.24 NJSK Further minor corrections Final_4

Document type: Technical Specification
Document subtype:

Document stage: Formal Vote
Document language: E
C:\Users\nick.knowles\Google Drive\PROJECTSDRIVE\A_NetEx\2019.02.18-NX -Review\docs\prCEN TS 16614-1
FV (E)-2019-Final-Draft.docx STD Version 2.5a



TC 278 TS 16614-1:2017 (E)

Contents Page
(O T 1 Ol - TSRS 1
ICS: 1

1 S o7 0] o 12PN PPUPPPPPPPRNN 8
1.1 (C =T o] = | PO PRSPPI 8
1.2 BT AR oXod g o g aTeTe [T S O PO PUPPTOPPPP P 8
13 Compatibility with existing standards and recommMeNndations .........ccccoeiiiieieiiiiieenniiee e 8
2 N o] €0 F= LA I =] =T =T o] PP PUPRPPR 8
3 Terms and defiNItIONS ... e e e e e et e e e e e e e e e e bbb r e e e e e e e e nnnnaneeeas 9
4 Symbols and @abbDreVIiatioNS ... 52
5 Use Cases for Network Topology EXCNaNQe .......coooiiiiiiiiiiiii e 53
5.1 (U 0 T0 1] = PSRRI 53
5.2 ACLOIS QNG USE CASE TYPES ouuieeeiriiirieeteueereeeeeeeseeeeanesreereseesseeaeeeeeee..—.—.—.—.—.—..—.—..—.—.—...—————. 53
L Y o3 o ] =2 PP PP 53
B.2.2  DEIVEIY USE CaASES .ciiiiiiiiiiiii ittt ettt ettt ettt ettt et et et et e et et e e e e e e e e e e e e e e e e 53
5.2.3  CONENTUSE CASES ....iiiiiiiiiie ittt e e s s a e e e e s s s e e e e e s s s 55
5.2.4 Object Lifecycle SUPPOIt USE CASES ....cccvvviiiiiiiiiiiieeeee ettt ettt ettt 56
B5.2.5  SECUNITY USE CABSES ....eeeiiiiiiiiiii ittt ettt ettt ettt sttt e s bttt e o bbbt e e skt bt e e s e be e e e e bbbt e e s bbneeesannreeas 57
LI I o 1F o = To B U oY O T L PSR 57
5.3 L LS S O 1 PP 57
5.3.1  ReqUIrEMENTS TaDIE ..ottt sttt ettt e s bbb e e e s nb e e e s nnnreeas 57
5.3.2  COllECtION Of USE CASES ..uuviiiieeeiiiiiiiiiieie et e ettt e e e e e ettt e e e e e e st e e e e e e s e s ssbeeeeeeeeesaassbraeeeeeeesaannenees 64
6 Generic Physical Model and XSD Mapping FUIES .....covv oot 94
6.1 1oL d oo 1T o1 1 ]'o Y o H OO PPTRPPPI 94
6.2 Y oo =T I LY 2=T o I T o o PP 94
6.3 Models — 1eVels Of @DSIrACTION .......iii i 95
6.4 Open Implementation and teChNOIOQY USE .....ccoo oo 96
6.5 MOAEIS VEISUS PrOtOCOIS ....oiiiiiiiiiiiiiiie ettt s et e s e s s 97
6.6 MO UIBIISATION ...ttt ettt ekttt e sk et e s b e e e s st e e s b et e s b e e e e s s nn e e e s nnnneees 97
6.7 Summary of Modelling APPIOACKH ...cooiiiiii et 98
6.7.1 Use of packages in NETEX MOUEIS ....coooiiiiiiiiiiie ettt e e 99
6.8 Model transforms and Traceability .........ooiiiiiiiii e 100
6.8.1 Conceptual Model UML PACKAGE ........oooiiiiiiiiiiiii ettt 100
6.8.2 Physical Model UML Container Packages and Mapping from Conceptual model..................... 100
6.8.3 XSD Model subschemas and Mapping from Physical model ..........cccoooiiiiiiii e, 101
6.8.4 Summary Of BaSiC MapPiNg....ccoooiiiiii i 101
6.9 Physical model to XSD schema mapping NOTES.........uuuuuuiuiuiuieiiiriiiiieiaierererniernrennen——————. 102
6.10 Uniqueness of reference and NamMeESPaACES ......ocooieiiiiii i 103
6.11  Handling Of INNEITANCE ... 103
6.12 NeTEx Notation, presentation and naming CONVENtIONS ..........cooeeiiiiiiii e, 104
6.12.1 Presentation of EIEMeENnt NAMES .........oiiiiiiiiiiiiiie et 104
6.12.2 Presentation Of Data TYPE NAIMES......coiiiiiiiiiiiiiie ettt sttt e e eab e e nnbe e e e s anneeeas 104
6.12.3 NAMING CONVENTIONS ..oiiiiiitiiiiiiiiiee ittt ettt ettt ettt e e st b et e e abb et e e s bbb e e e ssbeeeesbbbeeesnbneeesannneeas 105
6.12.4 Presentation Of UML DIGQIaMS ...c.ciiuiiiiiiiiiieeiiiiee ettt ettt e sttt ettt et e e e s nsbe e e s aneeeaesnnneeeesanneeeas 105
N I U L o ] S =T €=To] 4T/ o L= PSPPI 106
ST 22 G T O £ =T ) o | o1 SRR 106
6.13  Mapping between MOAelS IN NETEX ... e e e e seneeeas 107
6.13.1 Common Design Patterns in NETEX .......ccuuiiiiiiiiiiieiiee et 107
6.13.2 Mapping Example — ThiNg MO .......coo e 107
6.13.3 Mapping Example — Handling Inheritance the SubThing Model ... 115



7.1
7.2
7.3
7.3.1
7.3.2
7.3.3
7.3.4
7.3.5
7.3.6
7.3.7
7.4
7.4.1
7.4.2
7.4.3
7.4.4
7.4.5
7.4.6
7.4.7
7.5
7.5.1
7.5.2
7.6
7.6.1
7.6.2
7.6.3
7.6.4
7.6.5
7.6.6
7.6.7
7.6.8
7.6.9
7.6.10
7.6.11
7.6.12
7.6.13
7.7
7.7.1
7.7.2
7.7.3
7.7.4
7.7.5
7.7.6
7.7.7
7.7.8
7.7.9
7.7.10
7.7.11
7.7.12
7.7.13
7.7.14
7.7.15
7.7.16
7.7.17
7.7.18
7.7.19

8.1
8.2

TC 278 TS 16614-1:2017 (E)

NeTEx Framework - Conceptual and Physical data model...........ccccoeviveeiiiiiiiiiec e, 120
1] 4 oo [UYox 1o ] o PSPPSR 120
Implementing Transmodel framework features in NETEX ........ccccoviiieiiiiiie e 121
VEISIONS & VAIHITY ...eeeiiiiiiiiii ettt ettt e st e s et e e e s b e e e s annreee s 122
T e N (e To [0 Tox T ¥ o P PP P OO PRPPR 122
Version & Validity — Model DEPENUENCIES ........uiiiiiiiiiiiiiiie ettt 122
GENEIIC ENTITY eeeiieiiiiii ettt e et e e e st bt e e e e b b et e e sbb e e e e s bbeeeeabbeeeeane 123
LCT=T o TN T =] T ] o PP URPPR ST 132
Implementing relatioNShips iN NETEX ...iccoiiiiiiiiieie e e e e e e s r e e e e s e s snnaaaeeeeeeeeennes 146
GENEIIC VEISION FraME .ottt e e sttt e e e st e e e st bt e e e snbbeeeesbbeeeesbbeeeeanes 151
LCT=] 0T ToRY 2= 11T LSRR 172
LTS 0 To ] 1 1T 1 o X1 L SRR 181
Tl 4 oo LU Y o3 1o ] o PRSPPSO 181
Responsibility — Model DEPENUENCIES ....cciieiii it s e e e e e s s e e e e e s ennnrreeeeaeee s 182
GeNeric RESPONSIDIITY ....ueiiiiiiiiie ettt e e et e e e s breeeeaae 182
RESPONSIDIITY ROIE ..ttt e st e e e e e e e 198
YN LT g g L= LA S = PP PERPTN 206
ATEINALIVE NAIME ..ottt e e e et e e e s s sttt e aeeesaa bt beeeeaaeseaansbeeeeeeaeesesannsrsaeeeaeesaansnes 209
GENEIIC OFGANTISALION cooiiteiii ettt ettt e e ettt e e st et e e e s be e e e e aabb e e e e snbeeeeesabbeeeeabbeeeeane 212
LCT=T o T ol =T SRR 229
COMPOSITE FramMe ... 230
GENEIAl FIaIME ettt e e e et e e e e e e e s bbb et et e e e e e s e nbb b e e e e e e e e e e annrneneeas 231
Generic Framework MOAEL...... ... ettt e e e e e e ne s 234
Generic Framework — Model DependencCies ... 234
UNIT & ULHITY BASE TYPOS i i it s 235
(o of= 14 [o] o IO OO PUP TR PPPPPPPRPN 249
€121 oY= T a ol €] (oYU T o] o Lo IR PP TOUPPPRTPPPPPNt 254
GENEIIC POINT & LINK ..utiiiiiiii ittt e e e e e e st e et e e e e e st ae e e e e e e e s annneeneeas 263
LCT=T o T TS o o SRR 274
Generic POINt & LINK SEOUEBNCE .......oiiiiiiiie ettt ettt e et e e e sbneeeeanes 282
GENENIC ZONE ANU FEALUIE ...t e et e e e e e e s st e e e e e s s snnsbe e e eeeaeeesnnnreneeeas 288
GENEIIC PrOJECTION ..ttt ettt e et e e e st bt e e e sabb e e e e st be e e e sbbeeeeabneeeeane 297
LCT=T o ol o b= Tt - TP TSP PUT PP PPPPP 316
GENEIC ASSIGNMENT ... 324
GENEIIC LAYl i 327
A CCESSIDIITY vttt s 330
REUSADIE COMPONENES ... s 346
Reusable Components — Model DEPENUENCIES .....coeiiieeiieiee e 346
RESOUICE FramE ... e ettt e e e e et e et ta bt e e e e et e eaba e e e eeeteesban e e eeeaees 348
R TaE] oTod g il o Lo = OO PR PP 352
TranSPOIt SUBIMOAE ....coiiiiiii ettt e sttt e s abe e e e sabb e e e s aanreee s 357
Y =T YA To T @2 1= T - 1 SRS 363
AVAITADTTTY CONAITION 1.ttt et s e e et e e e sbe e e e e abae e e e aneeas 386
TOPOGIAPNIC PIACE ...ttt ettt e bt e e s bbbt e s e abb e e e bt e e e s aanre e s 391
TranSPOIrT OFQaANISALION .....eiiiiiiiiiiiiiiiiieeeeeeee ettt et eeeeeeeeeeeeeeeeeaeeseeseasessasssasesasssssssssssasssssssssssssssnsnsnsnnnnes 404
GeNEriC EQUIPMENT ... 416
AdditioNal OrganiSatiONS ....u e uueiuiiieieieii e ————————— 432
RV =] T e 1= T I8V o = PP PPPPRt 438
Actual VehicCle EQUIPMENT .....uuiiiiiii s 454
Vehicle PassSenger EQUIPMIENT ... ... ittt ettt e e e e e et e e e e e e s e snnbeeeeaaaeesaannnes 457
L= (ol ] 1) YT UR PP 463
SEIVICE RESIIICIIONS ...iiiiiiiie e ittt e et r e e e e e st eeeeeeean s tetee et e e e e s annntneaeeneeessannnsenneees 497
- VSR 506
STo] a1 4= LA o Y - T o PP PPRPPPPPN 518
N 4 o =SSP 525
LYol U ]2 ] PP PRPPPPPPPN 535
Part 1 — The NetWOrk TOPOIOGY . oottt e et e e e e e e nbn e e eaaaaeeas 541
Network Description — Model dependenCies ..........coiiiiiiiiiiiiiiie e 542
Network Description — VErsSioN FrarMes ...ttt e e e e eaa e 544



TC 278 TS 16614-1:2017 (E)

8.2.1  INTrasStrUCTUIE FramM e . ..ot e e e e et e e e e e e e s bbb n e et e e e s e s nbnrreeeeeeaeannns 544
8.2.2  SEIVICE FIAMIE .ottt ettt et e e ettt e e s ettt e e e st e e e e b be e e e ennbe e e e e nbeeeeenbeeeeannes 549
8.3 Network DesCription — SUDSYSIEM ... .. e 552
8.3. 1  NEtWOIK INFraSTIUCTUIE ....eeiiiiieie et e e ettt e e e e e s bbb e e e e e e e e sanberaeeeaaeeeaanns 552
S TR I A Y o3 (V7= 11 oY o SRS PPRRPR 573
8.3.3  VENICIE & CreW POINT ... .ttt e e e e e e ettt e e e e e e e e s n b e taeeeaeeeeaanbeneeeeaeeaeannns 580
8.3.4  LINES ANU ROULES ..oiiiiiiiiiiieiie ettt ettt e e e e ettt e e e e e s s nbebe e e e e e e e e s nnbebaeeeeaeesaannbeneeeeaeeaeannn 586
B.3.5  LINME NEBIWOTK «.eeetiiiiiiie ettt ettt e e e e e s ettt et e e e e e s e nbebe e e e e e e e e sannbebaeeeeeeseaannbaseeeeaaeseaanns 624
IR G T 12 0 T Lo = 1 =1 o SO SSERRR 632
8.3.7  FIEXIDIE NEIWOTK ..eeeiiiiiiiiii ittt et e e ettt e e st e e e e st e e e ann b e e e e e nbeeeeenbeeeeennes 643
8.4 Fixed ODbJECIS — SUDSYSTEM ..ciiiii e e e e e e e e e e s s s e e e e e e e e e e aaans 658
8.4.1 Fixed Objects — Model DEPENUENCIES ......cccuvviiiiiie e ccieeee e e e e e e s s rar e e e e e e e snntarreeeaeeaeanns 658
S S 11 (= o = 1= PSPPSR 659
S TS 1 (- SO UPRR 663
844 SEOP PLACE. ... et e s e abr e e anee 688
8.4.5  FIEXiDIE SLOP PIACE ... .ttt et et 726
B.4.6  POINT Of INTEIEST ..eeiiiiiii it e e ettt e e e e e s e bbb e e e e e e e e s s bbtaeeeaaeeesannbeseeeeaeeaeann 733
8.4.7 Associating EQUIpmMent With PIACES .......coiuiiiiiiii e 748
8.4.8  EQUIPMENT DESCIIPLION oottt ettt e bt e e et e e e e nb e e e e nbr e e e e neee 749
o e = U o T 01T USSP PRRRPR 851
8.4.10 Navigation Paths..........oooiiiiiii 867
8.4.11 CheCK CONSIIAINT ..oiiiiiiiietie ettt e e e ettt e e e e e s e bbb e e e e e e e e e s anbbbneeeeeeeeaannbbrneeeaeeaeannns 893
8412 PalKiNgG .oooieiiiiiiieiie 902
8.4.13 VENICIE SIOPPING cciiiiiiiiiiieee e 926
8.4.14 ACCESSIDIIILY COVEIAQE ..cioieiiieiiiieeeee ettt 935
8.4.15 Accessibility Coverage Of Paths ........ooovviviiiiiii 936
8.5 Tactical Planning Components — SUDSYSTEM ......oiiuiiiiiiiiiiiciiie et 937
8.5.1 Tactical Planning — Model DEPENAENCIES .....coiiuuiiiiiiiiiie ittt 937
8.5.2  CONNECLIONS & Tran S er tiMES ..ot e e e e e st ee e e e e e s snntereeeaaeeeeannns 938
8.5.3  JOUINEY PAEEIM ...ceiiiiiiiiitieie et e e e e e e et e e e e e s e et e e e s e s nrnrreeeeeesennaes 953
oI S 1= Vot = I == 1 = o SO PERRRR 969
8.5.5  COMIMON SECHION coiiiiiiiiiieie it e ettt e e ettt e e e e e s ettt et e eeeesasbebeeeeaaeeesanntasaeeeeeeeeanntnseeeaeaesnannns 993
8.5.6  ROULING CONSIIAINTS oiiiiiiiiiiiiicc ettt 996
8.5.7  TIME DEMANA TY PO ittt ettt 1003
8.5.8 Passenger StOP ASSIGNMENT ......ociiiiiiiiiie e 1011
8.5.9  Train StOP ASSIGNIMENT ..oiiiiiiiiiiiii ettt 1019
8.5.10 Path ASSIGNMENT....ccoiiiiiiiiiee ettt 1025
8.5.11 Passenger Information EQUIPMENT .......cooiiiiiiiiiic e 1028
9 NI QST VA To N [ =] - Vo - S 1036
9.1 L1 o Yo 18 To 0 o R 1036
9.2 Protocols VErsuS PaYIOAU .......cooueiiiiiiiii e 1037
9.3 NeTEX Publication XSD SCHEM@ ... ..uuiiiiiiieiie et e eee e e e e s eenraneeeeee s 1037
9.3.1 NeTEx Publication Delivery — Physical MOAEl .........ccccooiiiiiiiiiiiie e 1038
9.3.2 Publication Delivery — Attributes and XSD ......c.coooiiiiiiiiiiiiee et 1041
9.3.3 XML Examples of PUBIICAtiONS.........ccooviiiiiiii 1048
9.4 NeTEX SIRI-NX services XSD SChemM@ ......cooiiiiiiiiiii e 1049
9.4.1 Brief overview of SIRI commuNiCation layer........ccccccveviiiiiiiiii e 1051
9.4.2  SIRI SErVICEREQUESE WIAPPEN c.cieiiieiiiieeeeeee ettt ettt ettt ettt ettt ettt e e e e e e e e e e e e aaaees 1052
9.4.3  SIRI SEIVICEDEIVEIY ..o 1054
9.4.4 Data Object Service [SIRI-NX] ... it e e e e e e anbeae e e e e e e e e aaas 1058
9.5 Use Of NETEX With SOAP [ WSDL .. ..uiiiiiiieeiieiiiiiie et s s seee e e e e s e st e e e e e e s s ssntaaeeeeeeesennnrenneeeees 1063
LS TR A YT & ST Vo = PR 1063
9.5.2 SOAP (Simple Object ACCESS ProtOCO!) .....uuiiiiiiiieiiiiie et 1063
9.5.3 WSDL (Web Services Definition LANGUEAJE).......coeeiiiiiieiiiiiee ittt 1063
9.5.4  INETEX WSDL .ottt ettt e e e e e e et e e e e et e e e e eata e e e e eataeaeeentaeeeeastaeeesantaeeeeanteeeennees 1064
Annex A -Mapping with existing standards (iINnfOrMatiVe) ........ccccuueriiee i 1066
A.l (L aN A feYo LU Yo 10 ) o [PPSR 1066
A.2 RV By A VT o o 11 o [ PSR RR 1071



TC 278 TS 16614-1:2017 (E)

A3 N (@7 ISRV =T o] o1 o [ PP PO PP R PURP PSPPI 1072
A.4 NEPTUNE (Trident /Chouette Profil€) ...t 1073
N o ] =11V o ] o PSRRI 1073
F N S | = = U RO OTRR 1073
A.4.3 NEPTUNE to NeTEX mapping iNfOrmMation ..........occueiiiiiiiiiiiiiiii et 1073
A.5 ]y N 11 F=T o] o111 PO P T POPP PP PPPPRPN 1075
Y 0 R o ] €=V o ] o PSRRI 1075
A.5.2 EXplanation of the MaPPIiNG ....eeeo et e s e e s e e e s anreee s 1075
F LR B 14 1 = A To] 1 TP PP PSPPI PURPPRI 1076
A.6 TransXChange, NaPTAN & NPTG MaPPINGS .oeeiieeeiiiiiriiiieeeeeesiiiieeeee e e s s sssttaeeeeeeesssnnsanseeseesssnnnnes 1078
E 0 A o T =111V 0 ] o PP PSPPI PPRRPRI 1078
A.6.2 TransXChange to NeTEX mapping information ..........ccccuiiiiiiee i ee e 1078
Annex B Summary of Changes, (iINfOrMatiVe) .........ooiciiiiiiie e e 1079
2 20 0 R 4 oY [V o PP P R PU PP 1079
B.2 GENETAI CRANGES ... ittt ettt e skttt e sk bttt e e bbbt e e s bbbt e e s anb b e e e s anbb e e e s annneee s 1079
B.2.1 Partl — Changes to Reusable COMPONENTS .......cooiiiiiiiiiiiie e 1081
B.2.2 Partl — Changes to NetWOork DeSCIPLION ...ciiiiiiii it 1081
B.2.3 Partl — Changes to FiXed ODJECLS ......ciiiiiiiiiii e 1082



TC 278 TS 16614-1:2017 (E)

Foreword

This document (TC 278 TS 16614-1) has been prepared by

Technical Committee CEN/TC 278 “Road transport and traffic telematics”, the secretariat of which is held by
NEN.

This document is currently submitted to the Formal Vote.
This document presents Part 1 of the European Technical Specification known as “NeTEx”. NeTEx provides a
framework for specifying communications and data exchange protocols for organisations wishing to exchange

scheduled Information relating to public transport operations.

This technical specification is made up of three parts defining a single European Standard series, which provides
a complete exchange format for public transport networks, timetable description and fare information.

— Part 1 is the description of the public transport network topology exchange format. It also contains use
cases shared with part 2, and modelling rules and the description of a framework shared by all parts.

— Part 2 is the description of the scheduled timetables exchange format.

— Part 3 is the description of the fare information exchange format.1
Part 1 is fully standalone, and part 2 and 3 rely on part 1.

The XML schema can be downloaded from http://netex-cen.eu, along with available guidance on its use,
example XML files, and case studies of national and local deployments.

NOTE This document is highly technical, and a special care has been taken on keeping the text readable.
This has been done through a set of editorial rules enhancing usual CEN writing rules:

— To avoid confusion with usual wording, Transmodel terms are in capital letters (JOURNEY PATTERN
for example).

— To avoid confusion with usual wording, attributes names are in bold/italic style and use camelcase
style with no spaces (JourneyPattern for example).

— To avoid confusion with usual wording, attributes types are in italic style and use camelcase style with
no spaces (TypeOfEntity for example).

This document describes the NeTEx 1.1 schema which includes corrrections and enancements to the original
1.0 schema.

1 currently under development


http://netex-cen.eu/
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Introduction

Public transport services rely increasingly on information systems to ensure reliable, efficient operation and
widely accessible, accurate passenger information. These systems are used for a range of specific purposes:
setting schedules and timetables; managing vehicle fleets; issuing tickets and receipts; providing real-time
information on service running, and so on.

This European Technical Specification specifies a Network and Timetable Exchange (NeTEx) standard for
Public Transport. It is intended to be used to exchange data relating to scheduled public transport between the
systems of PT organisations. It can also be seen as complementary to the SIRI (Service Interface for Real-time
Information) standard, as SIRI needs a prior exchange of reference data from NeTEx’s scope to provide the
necessary context for the subsequent exchange of real-time data.

Well-defined and open interfaces have a crucial role in improving the economic and technical viability of Public
Transport Information Systems of all kinds. Using standardised interfaces, systems can be implemented as
discrete pluggable modules that can be chosen from a wide variety of suppliers in a competitive market, rather
than as monolithic proprietary systems from a single supplier. Interfaces also allow the systematic automated
testing of each functional module, vital for managing the complexity of increasing large and dynamic systems.
Furthermore, individual functional modules can be replaced or evolved, without unexpected breakages of
obscurely dependent function.

This standard will improve a number of features of public transport information and service management:
Interoperability — the standard will facilitate interoperability between information processing systems of the
transport operators by: (i) introducing common architectures for message exchange; (ii) introducing a modular
set of compatible information services for real-time vehicle information; (iii) using common data models and
schemas for the messages exchanged for each service; and (iv) introducing a consistent approach to data
management.

Technical advantages include the following: a modular reusing of a common communication layer shared with
SIRI for all the various technical services enables cost-effective implementations, and makes the standard
readily extensible in future.
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1 Scope
1.1 General

NeTEX is dedicated to the exchange of scheduled data (network, timetable and fare information). It is based on
Transmodel V6 (EN 12896) and SIRI (CEN/TS 15531-4/5 and EN 15531-1/2/3) and supports the exchange of
information of relevance for passenger information about public transport services and also for running
Automated Vehicle Monitoring Systems (AVMS).

NOTE Many NeTEXx concepts are taken directly from Transmodel; the definitions and explanation of these concepts
are extracted directly from the respective standard and reused in NeTEx, sometimes with adaptions in order to fit the NeTEx
context.

Although the data exchanges targeted by NeTEx are predominantly oriented towards provisioning passenger
information systems and AVMS with data from transit scheduling systems, it is not restricted to this purpose and
NeTEx can also provide an effective solution to many other use cases for transport data exchange.

1.2 Transport modes

All mass public transport modes are taken into account by NeTEX, including train, bus, coach, metro, tramway,
ferry, and their submodes. It is possible to describe airports and air journeys, but there has not been any specific
consideration of any additional requirements that apply specifically to air transport.

1.3 Compatibility with existing standards and recommendations

Concepts covered in NeTEXx that relate in particular to long-distance train travel include; rail operators and
related organizations; stations and related equipment; journey coupling and journey parts; train composition and
facilities; planned passing times; timetable versions and validity conditions.

In the case of long distance train the NeTEx takes into account the requirements formulated by the ERA
(European Rail Agency) — TAP/TSI (Telematics Applications for Passenger/ Technical Specification for
Interoperability, entered into force on 13 May 2011 as the Commission Regulation (EU) No 454/2011), based
on UIC directives.

As regards the other exchange protocols, a formal compatibility is ensured with TransXChange (UK), VDV 452
(Germany), NEPTUNE (France), UIC Leaflet, BISON (The Netherlands) and NOPTIS (Nordic Public Transport
Interface Standard).

The data exchange is possible either through dedicated web services, through data file exchanges, or using the
SIRI exchange protocol as described in part 2 of the SIRI documentation.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are indispensable
for its application. For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

EN 15531-1, Public transport - Service interface for real-time information relating to public transport operations
- Part 1: Context and framework

EN 15531-2, Public transport - Service interface for real-time information relating to public transport operations
- Part 2: Communications infrastructure

EN 15531-3, Public transport - Service interface for real-time information relating to public transport operations
- Part 3: Functional service interfaces

CEN/TS 15531-4,Public transport - Service interface for real-time information relating to public transport
operations - Part 4: Functional service interfaces: Facility Monitoring
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CEN/TS 15531-5, Public transport - Service interface for real-time information relating to public transport
operations - Part 5: Functional service interfaces - Situation Exchange

EN 12896 series, Road transport and traffic telematics - Public transport - Reference data model

3 Terms and definitions

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

NOTE A lot of definitions are shared with Transmodel (EN 12896): special attention was paid to the consistency of
definitions, keeping exactly the same wording. The italic bracket name at the beginning of the definition is a package name
that will help the reader to find the related concept in the UML data model.

3.1

access

(Generic Place MODEL)

The physical (spatial) possibility for a passenger to access or leave the public transport system. This link may
be used during a trip for the walking movement of a passenger from a PLACE (origin of the trip) to a STOP
POINT (origin of the PT TRIP), or for the walking movement from a STOP POINT (destination of the PT TRIP)
to a PLACE (destination of the trip).

3.2

access end

(Generic Place MODEL)

Origin or destination end of an ACCESS link. May indicate a MODE, POINT and PLACE.

3.3

access mode

(Reusable Transport Mode MODEL)

A characterisation of the passenger movement according to the means of transport different from public
transport (e.g. walk, bicycle, etc).

3.4

access space

(Stop Place MODEL)

A passenger area within a STOP PLACE such as a concourse or booking hall, immigration hall or security area
that is accessible by passengers, but without a direct access to vehicles. Direct access to a VEHICLE is always
from a QUAY and/or BOARDING POSITION. An ACCESS SPACE may be a Room, Hall, Concourse, Corridor,
or bounded open space within a STOP PLACE.

35

access zone

(Site MODEL)

A ZONE for which the duration to cover any ACCESS LINK to a particular STOP POINT is the same.

3.6

accessibility assessment

(Accessibility MODEL)

The accessibility characteristics of an entity used by passengers such as a STOP PLACE or a STOP PLACE
COMPONENT. Described by ACCESSIBILITY LIMITATIONS, and/or a set of SUITABILITies.

3.7

accessibility limitation

(Accessibility MODEL)

A categorisation of the accessibility characteristics of a SITE, e.g. a STOP PLACE or a STOP PLACE
COMPONENT to indicate its usability by passengers with specific needs, for example, those needing wheelchair
access, step-free access or wanting to avoid confined spaces such as lifts. A small humber of well-defined
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categories are used that are chosen to allow the consistent capture of data and the efficient computation of
routes for different classes of user.

3.8

accommodation

(Facility MODEL)

A combination of accommodation characteristics available on a service, e.g. First Class Couchette with shower
and 2 bunks.

3.9

activated equipment

(Activation MODEL)

An equipment activated by the passage of a vehicle at an ACTIVATION POINT or on an ACTIVATION LINK.

3.10

activation assignment

(Activation MODEL)

An assignment of an ACTIVATION POINT/LINK to an ACTIVATED EQUIPMENT related on its turn to a
TRAFFIC CONTROL POINT. The considered ACTIVATION POINT/LINK will be used to influence the control
process for that TRAFFIC CONTROL POINT (e.g. to fix priorities as regards the processing of competing
requests from different ACTIVATION POINTS/LINKS).

3.11

activation link

(Activation MODEL)

A LINK where a control process is activated when a vehicle passes it.

3.12

activation point

(Activation MODEL)

A POINT where a control process is activated when a vehicle passes it. Equipment may be needed for the
activation.

3.13

actual vehicle equipment

(Actual Vehicle Equipment MODEL)

An item of equipment of a particular type in an individual VEHICLE.

3.14

address

(Topographic MODEL)
An address of a PLACE.

3.15

administrative zone

(Generic Organisation MODEL)

The area of a district, a region, a city, a municipality, or other area with which an ORGANIZATION has a
RESPONSIBILITY ROLE.

3.16

allowed line direction

(Route MODEL)

An allowed DIRECTION that can be used on a given ROUTE. This can be used to validate the selection of
allowed values.

3.17

alternative name

(Site MODEL)

Alternative name for the entity.

10
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3.18

assistance service

(Local Service Equipment MODEL)

Specialisation of LOCAL SERVICE for ASSISTANCE providing information like language, accessibility trained
staff, etc.

3.19

authority

(Transport Organisations MODEL)

The organisation under which the responsibility of organising the transport service in a certain area is placed.

3.20

availability condition

(Reusable Availability MODEL)

A VALIDITY CONDITION expressed in terms of temporal parameters and referring to DAY TYPEs.

3.21

beacon point

(Activation MODEL)

A POINT where a beacon or similar device to support the automatic detection of vehicles passing by is located.

3.22

block

(Vehicle Service MODEL)

The work of a vehicle from the time it leaves a PARKING POINT after parking until its next return to park at a
PARKING POINT. Any subsequent departure from a PARKING POINT after parking marks the start of a new
BLOCK. The period of a BLOCK has to be covered by DUTies.

3.23

block part

(Vehicle Service MODEL)

Part of a BLOCK corresponding to the different JOURNEY PARTSs of the VEHICLE JOURNEYs in a BLOCK.

3.24

boarding position

(Stop Place MODEL)

A location within a QUAY from which passengers may directly board, or onto which passengers may directly
alight from a VEHICLE.

3.25

booking arrangements
(ServiceRestrictions MODEL)

Booking arrangements for FLEXIBLE LINE.

3.26

check constraint

(Check Constraint MODEL)

Characteristics of a process that takes place at a SITE COMPONENT, such as check-in, security screening,
ticket control or immigration, that may potentially incur a time penalty that should be allowed for when journey
planning.

3.27

check constraint delay

(Check Constraint MODEL)

Time penalty associated with a CHECK CONSTRAINT.

3.28

check constraint throughput
(Check Constraint MODEL)

11
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Throughput of a CHECK CONSTRAINT: the number of passengers who can pass through it in a specified
interval.

3.29

class in frame

(Generic Version MODEL)

The different CLASSEes IN REPOSITORY which can be relevant for corresponding VERSION FRAMEs.

3.30

class in repository

(Generic Entity MODEL)

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.

3.31

class of use

(Fare-Related Service Restriction MODEL)

A classification of fare and other service classes by category of user entitled to use them.

3.32

common section

(Generic Point & Link MODEL)

A part of a public transport network where the ROUTES of several JOURNEY PATTERNS are going in parallel
and where the synchronisation of SERVICE JOURNEYs may be planned and controlled with respect to
commonly used LINKs and STOP POINTs. COMMON SECTIONSs are defined arbitrarily and need not cover
the total lengths of topologically bundled sections.

3.33

communication service

(Local Commercial Service MODEL)

Specialisation of LOCAL SERVICE dedicated to communication services.

3.34

complaints service

(Local Service Equipment MODEL)

Specialisation of CUSTOMER SERVICE for COMPLAINTS.

3.35

complex feature

(Generic Zone and Feature MODEL)

An aggregate of SIMPLE FEATURESs and/or other COMPLEX FEATURES; e.g. a STOP AREA: combination of
STOP POINTS; a train station: combination of SIMPLE FEATUREs (POINTs, LINKs) and COMPLEX
FEATUREs (STOP AREAS).

3.36

complex feature projection

(Generic Projection MODEL)

An oriented correspondence: from one COMPLEX FEATURE in the source layer, onto an entity in a target layer:
e.g. POINT, COMPLEX FEATURE, within a defined TYPE OF PROJECTION.

3.37

compound block

(Vehicle Service MODEL)

The work of a vehicle during the time it is coupled to another vehicle.

3.38

compound train

(Train MODEL)

A VEHICLE TYPE composed of a sequence of more than one vehicles of the type TRAIN.

12
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3.39

connection

(Service Pattern MODEL)

The physical (spatial) possibility for a passenger to change from one public transport vehicle to another to
continue the trip, determined by two SCHEDULED STOP POINTSs. Different times may be necessary to cover
the link between these points, depending on the kind of passenger.

3.40

connection end

(Service Pattern MODEL)
One end of a CONNECTION.

3.41

contact details

(Generic Organisation MODEL)

Contact details for ORGANISATION for public use.

3.42

control centre

(Transport Organisations MODEL)

An ORGANISATION PART for an operational team who is responsible for issuing commands to control the
services.

3.43

country

(Topographic MODEL)

A jurisdictional geographic boundary. A COUNTRY normally has a two character IANA identifier.

3.44

coupled journey

(Coupled Journey MODEL)

A complete journey operated by a coupled train, composed of two or more VEHICLE JOURNEYs remaining
coupled together all along a JOURNEY PATTERN. A COUPLED JOURNEY may be viewed as a single
VEHICLE JOURNEY.

3.45

course of journeys

(Vehicle Service MODEL)

A part of a BLOCK composed of consecutive VEHICLE JOURNEYs defined for the same DAY TYPE, all
operated on the same LINE.

3.46

crew base

(Vehicle & Crew Point MODEL)

A place where operating EMPLOYEES (e.g. drivers) report on and register their work.

3.47

crossing equipment

(Access Equipment)

Specialisation of PLACE ACCESS EQUIPMENT for CROSSING EQUIPMENTSs (zebra, pedestrian lights,
acoustic device sensors, tactile guide strips, etc.).

3.48

customer service

(Local Service Equipment MODEL)

Generic specialisation of LOCAL SERVICE for CUSTOMER SERVICEs (lost properties, meeting point,
complaints, etc.).

13
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3.49

cycle parking equipment

(Parking Equipment MODEL)

A specialisation of PLACE EQUIPMENT describing CYCLE PARKING EQUIPMENT.

3.50

data source

(Generic Responsibility MODEL)

The DATA SOURCE identifies the system which has produced the data. References to a data source are useful
in an interoperated computer system.

3.51

dated passing time

(Passing Times MODEL)

A PASSING TIME on a particular OPERATING DAY.

3.52

dated vehicle journey

(Dated Journey MODEL)

A particular journey of a vehicle on a particular OPERATING DAY including all modifications possibly decided
by the control staff.

3.53

day of week

(Service Calendar MODEL)

A particular week day (from Monday to Sunday).

3.54

day type

(Service Calendar MODEL)

A type of day characterised by one or more properties which affect public transport operation. For example:
weekday in school holidays.

3.55

day type assignment

(Service Calendar MODEL)

The assignment of operational characteristics, expressed by DAY TYPEs, to particular OPERATING DAYs
within a SERVICE CALENDAR.

3.56

dead run

(Vehicle Journey MODEL)

A non-service VEHICLE JOURNEY.

3.57

dead run pattern

(Journey Pattern MODEL)

A JOURNEY PATTERN to be used for DEAD RUNSs.

3.58

default connection

(Service Connection MODEL)

The physical (spatial) possibility for a passenger to change from one public transport vehicle to another to
continue the trip.

It specifies default times to be used to change from one mode of transport to another at an area or national level
as specified by a TOPOGRAPHIC PLACE, STOP AREA or SITE ELEMENT. It may be restricted to a specific
MODE or OPERATOR or only apply in a particular direction of transfer, e.g. bus to rail may have a different time
than rail to bus.

14
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3.59

default connection end

(Service Connection MODEL)

One end of a DEFAULT CONNECTION.

3.60

default dead run run time

(Time Demand Times MODEL)

The time taken to traverse a TIMING LINK during a DEAD RUN, for a specified TIME DEMAND TYPE. This
time may be superseded by the JOURNEY PATTERN RUN TIME or VEHICLE JOURNEY RUN TIME if these
exist.

3.61

default interchange

(Interchange MODEL)

A quality parameter fixing the acceptable duration (standard and maximum) for an INTERCHANGE to be
planned between two SCHEDULED STOP POINTSs. This parameter will be used to control whether any two
VEHICLE JOURNEYSs serving those points may be in connection.

3.62

default service journey run time

(Time Demand Times MODEL)

The default time taken by a vehicle to traverse a TIMING LINK during a SERVICE JOURNEY, for a specified
TIME DEMAND TYPE. This time may be superseded by the JOURNEY PATTERN RUN TIME or VEHICLE
JOURNEY RUN TIME if these exist.

3.63

delivery variant

(Notice MODEL)

A variant text of a NOTICE for use in a specific media or delivery channel (voice, printed material, etc).

3.64

department

(Generic Organisation MODEL)

An ORGANIZATION PART specific to a purpose and/or organisational structure.

3.65

destination display

(Route MODEL)

An advertised destination of a specific JOURNEY PATTERN, usually displayed on a headsign or at other on-
board locations.

3.66

destination display variant

(Route MODEL)

A variant, depending on the delivery type, of an advertised destination of a specific JOURNEY PATTERN,
usually displayed on a headsign or at other on-board locations.

3.67

direction

(Route MODEL)

A classification for the general orientation of ROUTEs.

3.68

display assignment

(Passenger Information Equipment MODEL)

The assignment of one STOP POINT and one JOURNEY PATTERN to a PASSENGER INFORMATION
EQUIPMENT specifying that information on the STOP POINT and the JOURNEY PATTERN will be provided
(e.g. displayed, printed).

15
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3.69

dynamic stop assignment

(Stop Assignment MODEL)

The dynamic association of a SCHEDULED STOP POINT (i.e. a STOP POINT of a SERVICE PATTERN or
JOURNEY PATTERN) with the next available STOP PLACE, QUAY or BOARDING POSITION within a STOP
PLACE.

3.70

encumbrance need

(Accessibility MODEL)

A specific USER NEED, i.e. a requirement of a passenger travelling with luggage, animal or any other object
requiring special arrangements to access public transport.

3.71

entity

(Generic Entity MODEL)

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 SOURCE in which
it is defined.

3.72

entity in version

(Generic Version MODEL)

The ENTITY associated to a given VERSION.

3.73

entrance

(Site MODEL)

A physical entrance or exit to/from a SITE. May be a door, barrier, gate or other recognizable point of access.

3.74

entrance equipment

(Access Equipment)

Specialisation of PLACE ACCESS EQUIPMENT for ENTRANCES (door, barrier, revolving door, etc.).

3.75

equipment

(Generic Equipment MODEL)

An item of equipment installed either fixed (PLACE EQUIPMENT) or on-board vehicles (VEHICLE
EQUIPMENT). A service (LOCAL SERVICE such as LEFT LUGGAGE, TICKETING SERVICE) is considered
as immaterial equipment as well.

3.76

equipment place

(Generic Equipment MODEL)

A SITE COMPONENT containing EQUIPMENT

3.77

equipment position

(Generic Equipment MODEL)

The precise position within an EQUIPMENT PLACE where particular equipment is placed.

3.78

escalator equipment

(Stair Equipment)

Specialisation of STAIR EQUIPMENT for ESCALATORS.

16
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3.79

facility

(Facility MODEL)

A named amenity available to the public at a SITE or on a SERVICE. A facility has no further properties other
than a name. An EQUIPMENT or LOCAL SERVICE is used to describe the further properties provided as part
of particular facility.

3.80

facility requirement

(Vehicle Type MODEL)

A classification of public transport vehicles according to the facilities available on the vehicle.

3.81

facility set

(Facility MODEL)

A set of FACILITIES that may be associated with an ENTITY and subject to a specific VALIDITY CONDITION.

3.82

flexible area

(Flexible Stop Place MODEL)

Specialisation of a FLEXIBLE QUAY (which is abstract) to identify what is the catchment area for a flexible
service (so that a stop finder can find the nearest available types of transport). It is a named zone visited by a
particular mode of transport. It is part of the SITE data set rather than the service data set, since it can be
defined and exists independently of an actual service.

3.83

flexible line

(Flexible Network MODEL)

Specialisation of LINE for flexible service. As all the service on a LINE may not all be flexible, flexibility itself is
described at JOURNEY PATTERN level (meaning that a separate JOURNEY PATTERN is needed for each
type of flexibility available for the line).

Types of flexible services are :

- Virtual line service

- Flexible service with main route

- Corridor service

- Fixed stop area-wide flexible service

- Free area-wide flexible service

- Mixed types of flexible service

- Mixed type of flexible and regular services.

3.84

flexible link properties

(Flexible Network MODEL)

Set of properties describing the flexible characteristics of a LINK.

A composition is used with LINK in order to avoid multiple inheritance and a type explosion of link subtypes.
3.85

flexible point properties
(Flexible Network MODEL)

17
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Set of characteristics describing the possible flexibility of POINTs. A composition is used with POINT in order
to avoid multiple inheritance.

3.86

flexible quay

(Flexible Stop Place MODEL)

A physical ZONE such as a section of a road where a flexible service is available on demand. The existence of
the zone makes the services visible to journey planners looking for available services for an area.

3.87

flexible route

(Flexible Network MODEL)

Specialisation of ROUTE for flexible service. May include both point and zonal areas and ordered and unordered
sections.

3.88

flexible service properties

(Flexible Service MODEL)

Additional characteristics of flexible service. A service may be partly fixed, partly flexible.

3.89

flexible stop assignment

(Flexible Stop Place MODEL)

The allocation of a SCHEDULED STOP POINT (i.e. a STOP POINT of a SERVICE PATTERN or JOURNEY
PATTERN) to a specific FLEXIBLE STOP PLACE, and also possibly a FLEXIBLE AREA or HAIL AND RIDE
AREA. May be subject to a VALIDITY CONDITION.

3.90

flexible stop place

(Flexible Stop Place MODEL)

A specialisation of the STOP PLACE describing a stop of a FLEXIBLE SERVICE. It may be composed of
FLEXIBLE AREAs or HAIL AND RIDE AREAs identifying the catchment areas for flexible services (when they
use areas or flexible quays). Some FLEXIBLE SERVICE also use regular STOP PLACEs for their stops. When
assigned to a SCHEDULED STOP POINT the corresponding SCHEDULED STOP POINT is supposed to be a
ZONE (the centroid point of the ZONE being the SCHEDULED STOP POINT).

3.91

garage

(Vehicle & Crew Point MODEL)

A facility used for parking and maintaining vehicles. PARKING POINTs in a GARAGE are called GARAGE
POINTSs.

3.92

garage point

(Vehicle & Crew Point MODEL)

A subtype of PARKING POINT located in a GARAGE.

3.93

group of entities

(Generic Grouping MODEL)

A set of ENTITies grouped together according to a PURPOSE OF GROUPING, e.g. grouping of stops known
to the public by a common name.

3.94

group of lines

(Route MODEL)

A grouping of lines which will be commonly referenced for a specific purpose.

18
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3.95

group of link sequences

(Generic Point & Link Sequence MODEL)
A grouping of LINK SEQUENCEs.

3.96

group of links

(Generic Point & Link MODEL)

A grouping of LINKs. E.g. one GROUP OF LINKs may be managed by a same AUTHORITY.

3.97

group of operators

(Transport Organisations MODEL)

A group of OPERATORSs having for instance common schemes for fare collection or passenger information.

3.98

group of points

(Generic Point & Link MODEL)

A grouping of POINTs. The STOP AREA represents one of the most significant GROUPs OF POINTS.

3.99

group of services

(Service Journey MODEL)

A group of SERVICESs, often known to its users by a name or a number.

3.100

group of timebands
(Service Calendar MODEL)
A grouping of TIME BANDs.

3.101

group of timing links

(Time Demand Type MODEL)

A set of TIMING LINKs grouped together according to the similarity of TIME BANDs which are relevant to them.
There may be a GROUP OF TIMING LINKS which covers all TIMING LINKSs, for use when different GROUPs
OF TIMING LINKS are not needed.

3.102

hail and ride area

(Flexible Stop Place MODEL)

Specialisation of a FLEXIBLE QUAY to identify what is the catchment zone for a hail and ride service (so that a
stop finder can find the nearest available types of transport). It is a named zone visited by a particular mode of
transport and may be designated by a start point and end point on the road.

NOTE 1toentry: It is part of the site data set rather than the service data set, since it can be defined and exists
independently of an actual service.

3.103

heading sign

(Sign Equipment)

Specialisation of SIGN EQUIPMENT for headings providing information like direction name, line name, etc.

3.104

headway interval

(Vehicle Journey Times MODEL)

A time interval or a duration defining a headway period and characterizing HEADWAY JOURNEY GROUP (e.g.
every 10 min, every 4-6 min).

19
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3.105

headway journey group

(Vehicle Journey Times MODEL)

A group of VEHICLE JOURNEYs following the same JOURNEY PATTERN having the same HEADWAY
INTERVAL between a specified start and end time (for example, every 10 min). This is especially useful for
passenger information.

3.106

hire service

(Local Commercial Service MODEL)

Specialisation of LOCAL SERVICE dedicated to hire services (e.g. cycle hire, car hire).

3.107

infrastructure link

(Infrastructure Network MODEL)

A super-type including all LINKs of the physical network (e.g. RAILWAY ELEMENT).

3.108

infrastructure point

(Infrastructure Network MODEL)

A super-type including all POINTSs of the physical network (e.g. RAILWAY JUNCTION).

3.109

installed equipment

(Generic Equipment MODEL)

An item of equipment either fixed (PLACE EQUIPMENT) or on board i.e. associated with vehicles. This
equipment is materialised as opposed to a service (LOCAL SERVICE) considered as an immaterial equipment.

3.110

interchange

(Interchange MODEL)

The scheduled possibility for transfer of passengers between two SERVICE JOURNEYSs at the same or different
STOP POINTSs.

3.111

interchange rule

(Interchange Rule MODEL)

Conditions for considering JOURNEYs to meet or not to meet, specified indirectly: by a particular MODE,
DIRECTION or LINE. Such conditions may alternatively be specified directly, indicating the corresponding
services. In this case they are either a SERVICE JOURNEY PATTERN INTERCHANGE or a SERVICE
JOURNEY INTERCHANGE.

3.112

interchange rule parameter

(Interchange Rule MODEL)

Assignment of parameters characterising an INTERCHANGE RULE.

3.113

interchange rule timing

(Interchange Rule MODEL)

Timings for an INTERCHANGE RULE for a given TIME DEMAND TYPE or TIME BAND.

3.114

journey

(Vehicle Journey MODEL)

Common properties of VEHICLE JOURNEYs and SPECIAL SERVICEs, e.g. their link to accounting
characteristics.
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3.115

journey accounting

(Journey Accounting MODEL)

Parameters characterizing VEHICLE JOURNEYs or SPECIAL SERVICEs used for accounting purposes in
particular in contracts between ORGANISATIONS.

3.116

journey frequency group

(Vehicle Journey Times MODEL)

A group of JOURNEYs defined in order to describe special behaviour like frequency based services or
rhythmical services (runs all xxh10, xxh25 and xxh45, for example; this is especially useful for passenger
information).

3.117

journey headway

(Journey Timing MODEL)

Headway interval information that is available for all the VEHICLE JOURNEYSs running on the JOURNEY
PATTERN for a given TIME DEMAND TYPE, at a given TIMING POINT. This is a default value that can be
superseded by VEHICLE JOURNEY HEADWAY. This information shall be consistent with HEADWAY
JOURNEY GROUP if available (HEADWAY JOURNEY GROUP being a more detailed way of describing
headway services).

3.118

journey layover

(Journey Timing MODEL)

Time allowance at the end of each journey on a specified JOURNEY PATTERN, to allow for delays and for
other purposes. This layover supersedes any global layover and may be superseded by a specific VEHICLE
JOURNEY LAYOVER.

3.119

journey meeting

(Interchange MODEL)

A time constraint for one or several SERVICE JOURNEYSs fixing interchanges between them and/or an external
event (e.g. arrival or departure of a feeder line, opening time of the theatre, etc.).

3.120

journey part

(Coupled Journey MODEL)

A part of a VEHICLE JOURNEY created according to a specific functional purpose, for instance in situations
when vehicle coupling or separating occurs.

3.121

journey part couple

(Coupled Journey MODEL)

Two JOURNEY PARTS of different VEHICLE JOURNEYS served simultaneously by a train set up by coupling
their single vehicles.

3.122

journey pattern

(Journey Pattern MODEL)

An ordered list of SCHEDULED STOP POINTs and TIMING POINTs on a single ROUTE, describing the pattern
of working for public transport vehicles. A JOURNEY PATTERN may pass through the same POINT more than
once. The first point of a JOURNEY PATTERN is the origin. The last point is the destination.

3.123

journey pattern headway

(Journey Pattern Times MODEL)

Headway interval information that is available for all the VEHICLE JOURNEYSs running on the JOURNEY
PATTERN. This is a default value that can be superseded by the VEHICLE JOURNEY HEADWAY on a specific
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journey. This information shall be consistent with HEADWAY JOURNEY GROUP if available (HEADWAY
JOURNEY GROUP being a more detailed way of describing headway services).

3.124

journey pattern layover

(Journey Pattern Times MODEL)

Time allowance at the end of each journey on a specified JOURNEY PATTERN, to allow for delays and for
other purposes. This layover supersedes any global layover and may be superseded by a specific VEHICLE
JOURNEY LAYOVER.

3.125

journey pattern run time

(Journey Pattern Times MODEL)

The time taken to traverse a TIMING LINK in a particular JOURNEY PATTERN, for a specified TIME DEMAND
TYPE. If it exists, it will override the DEFAULT SERVICE JOURNEY RUN TIME and DEFAULT DEAD RUN
RUN TIME.

3.126

journey pattern wait time

(Journey Pattern Times MODEL)

The time a vehicle has to wait at a specific TIMING POINT IN JOURNEY PATTERN, for a specified TIME
DEMAND TYPE. This wait time can be superseded by a VEHICLE JOURNEY WAIT TIME.

3.127

journey run time

(Journey Timing MODEL)

The time taken to traverse a TIMING LINK in a particular JOURNEY PATTERN, for a specified TIME DEMAND
TYPE. If it exists, it will override the DEFAULT SERVICE JOURNEY RUN TIME and DEFAULT DEAD RUN
RUN TIME.

3.128

journey timing

(Journey Timing MODEL)

A time-related information referring to journey timing whose value depends on the time of use and so can be
associated with a TIME DEMAND TYPE, TIME BAND or OPERATIONAL CONTEXT.

3.129

journey wait time

(Journey Timing MODEL)

The time a vehicle has to wait at a specific TIMING POINT IN JOURNEY PATTERN, for a specified TIME
DEMAND TYPE. This wait time can be superseded by a VEHICLE JOURNEY WAIT TIME.

3.130

left luggage service

(Local Service Equipment MODEL)

Specialisation of CUSTOMER SERVICE for left luggage (provides left luggage information like self-service
locker, locker free, etc.).

3.131

level

(Site MODEL)

An identified storey (ground, first, basement, mezzanine, etc) within an interchange building or SITE on which
SITE COMPONENTS reside. A PATH LINK may connect components on different levels.

3.132

lift equipment

(Stair Equipment)

Specialisation of PLACE ACCESS EQUIPMENT for LIFTs (provides lift characteristics like depth, maximum
load, etc.).
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3.133

line

(Route MODEL)

A group of ROUTESs which is generally known to the public by a similar name or number.

3.134

line network

(Line Network MODEL)

The topological structure of a NETWORK as a graph of LINE SECTIONSs. This allows the branches and loops
of a LINE to be described as a whole.

3.135

line section

(Line Network MODEL)

A part of a NETWORK comprising an edge between two nodes. Not directional.

3.136

line shape

(Generic Projection MODEL)

The graphical shape of a LINK obtained from a formula or other means, using the LOCATION of its limiting
POINTs and depending on the LOCATING SYSTEM used for the graphical representation.

3.137

link

(Generic Point & Link MODEL)

An oriented spatial object of dimension 1 with view to the overall description of a network, describing a
connection between two POINTS.

3.138

link in link sequence

(Generic Point & Link Sequence MODEL)

The order of a LINK in a LINK SEQUENCE to which it belongs.

3.139

link projection

(Generic Projection MODEL)

An oriented correspondence from one LINK of a source layer, onto an entity in a target layer: e.g. LINK
SEQUENCE, COMPLEX FEATURE, within a defined TYPE OF PROJECTION.

3.140

link sequence

(Generic Point & Link Sequence MODEL)

An ordered sequence either of POINTs or of LINKs, defining a path through the network.

3.141

local service

(Generic Equipment MODEL)

A named service relating to the use of the SITE or transport services at a particular location, for example
porterage, assistance for disabled users, booking offices etc. The service may have a VALIDITY CONDITION
associated with it. A LOCAL SERVICE is treated as a form of non-material EQUIPMENT.

3.142

locating system

(Location MODEL)

The system used as reference for location and graphical representation of the network and other spatial objects.

3.143

location
(Location MODEL)
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The position of a POINT with a reference to a given LOCATING SYSTEM (e. g. coordinates).

3.144

logical display

(Passenger Information Equipment MODEL)

A set of data that can be assembled for assignment to a physical PASSENGER INFORMATION EQUIPMENT
or to a logical channel such as web or media. It is independent of any physical embodiment.

A LOGICAL DISPLAY may have a set of DISPLAY ASSIGNMENTS each of which associates a JOURNEY
PATTERN whose journeys are to be shown at the LOGICAL DISPLAY. It may also be associated with a
SCHEDULED STOP POINT. A LOGICAL DISPLAY corresponds to a SIRI STOP MONITORING point.

3.145

lost property service

(Local Service Equipment MODEL)

Specialisation of CUSTOMER SERVICE for lost properties.

3.146

luggage service

(Local Service Equipment MODEL)

Specialisation of CUSTOMER SERVICE for luggage services (provides luggage service facilities and
characteristics like luggage trolley, free to use, etc.).

3.147

luggage locker equipment

(Site Equipment MODEL)

Specialisation of STOP PLACE EQUIPMENT for luggage lockers.

3.148

management agent

(Additional Organisation MODEL)

Specialisation of ORGANISATION for MANAGEMENT AGENTS.

3.149

manoeuvre

(Network Restriction MODEL)

A specification of impossible move for a certain type of vehicle. It specifies from which INFRASTRUCTURE
LINK to which other (adjacent) INFRASTRUCTURE LINK a certain VEHICLE TYPE cannot proceed, due to
physical restrictions.

3.150

manoeuvring requirement

(Vehicle Type MODEL)

A classification of requirements for a public transport VEHICLE according to the manoeuvring capabilities of the
vehicle.

3.151

medical need

(Accessibility MODEL)

A specific USER NEED, i.e. a requirement of a passenger as regards medical constraint (e.g. allergy) to access
public transport.

3.152

meeting point service

(Local Service Equipment MODEL)

Specialisation of CUSTOMER SERVICE for meeting points (provides characteristics like description, label, etc.).
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3.153

meeting restriction

(Network Restriction MODEL)

A pair of INFRASTRUCTURE LINKs where vehicles of specified VEHICLE TYPESs are not allowed to meet.

3.154

mobility need

(Accessibility MODEL)

A specific USER NEED, i.e. a constraint of a passenger as regards his mobility, e.g. wheelchair, assisted
wheelchair, etc.

3.155

mode

(Reusable Transport Mode MODEL)
Any means of transport.

3.156

money service

(Local Commercial Service MODEL)

Specialisation of LOCAL SERVICE dedicated to money services.

3.157

navigation path

(Path & Navigation Path MODEL)

A designated path between two places. May include an ordered sequence of PATH LINKSs.

3.158

navigation path assignment

(Path Assignment MODEL)

The allocation of a NAVIGATION PATH to a specific STOP POINT ASSIGNMENT, for example to indicate the
path to be taken to make a CONNECTION.

3.159

network

(Route MODEL)

A named grouping of LINEs under which a transport network is known.

3.160

normal dated block

(Vehicle Service MODEL)

A DATED BLOCK identical to a long-terms planned BLOCK, possibly updated according to short-term
modifications of the PRODUCTION PLAN decided by the control staff.

3.161

normal dated vehicle journey

(Dated Journey MODEL)

A DATED VEHICLE JOURNEY identical to a long-term planned VEHICLE JOURNEY, possibly updated
according to short-term modifications of the PRODUCTION PLAN decided by the control staff.

3.162

notice

(Notice MODEL)

A text for informational purposes on exceptions in a LINE, a JOURNEY PATTERN, etc. The information may
be usable for passenger or driver information.

3.163

notice assignment
(Notice Assignment MODEL)
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The assignment of a NOTICE showing an exception in a JOURNEY PATTERN, a COMMON SECTION, or a
VEHICLE JOURNEY, possibly specifying at which POINT IN JOURNEY PATTERN the validity of the NOTICE
starts and ends respectively.

3.164

onboard stay

(Facility MODEL)

Permission to board early before the journey or stay on board after the journey.

3.165

operating day

(Service Calendar MODEL)

A day of public transport operation of which the characteristics are defined within a specific SERVICE
CALENDAR. An OPERATING DAY may last more than 24 hours.

3.166

operating department

(Transport Organisations MODEL)

A specific DEPARTMENT which administers certain LINES.

3.167

operating period

(Service Calendar MODEL)

A continuous interval of time between two OPERATING DAYs which will be used to define validities.

3.168

operational context

(Transport Organisations MODEL)

Characterization of a set of operational objects, such as timing or links determined either by a DEPARTMENT
or by an ORGANISATIONAL UNIT.

3.169

operator

(Transport Organisations MODEL)

A company providing public transport services.

3.170

organisation

(Generic Organisation MODEL)

A legally incorporated body associated with any aspect of the transport system.

3.171

organisation day type

(Additional Organisation MODEL)

DAY TYPE that is defined in terms of operation or not operation of a referenced SERVICED ORGANISATION.

3.172

organisation part

(Generic Organisation MODEL)

A part of an ORGANISATION to which specific responsibilities upon the data and data management may be
assigned.

3.173

organisational unit

(Generic Organisation MODEL)

An ORGANISATION PART to which a set of responsibilities in a public transport company for planning and
control is assigned.
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3.174

other organisation

(Additional Organisation MODEL)

Generic ORGANISATION being neither an AUTHORITY, neither a public transport OPERATOR (TRAVEL
AGENT, MANAGEMENT AGENT, etc.).

3.175

other sign

(Sign Equipment)

Specialisation of SIGN EQUIPMENT which are not HEADING SIGNs neither PLACE SIGNSs.

3.176

overtaking possibility

(Network Restriction MODEL)

NETWORK RESTRICTION specifying a POINT or a LINK where vehicles of specified VEHICLE TYPEs are or
are not allowed to overtake each other.

3.177

parking

(Parking MODEL)

Designated locations for leaving vehicles such as cars, motorcycles and bicycles.

3.178

parking entrance for vehicles

(Parking MODEL)

An entrance for vehicles to the PARKING from the road.

3.179

parking area

(Parking MODEL)

A marked zone within a PARKING containing PARKING BAYSs.

3.180

parking bay

(Parking MODEL)

A place to park an individual vehicle.

3.181

parking capacity

(Parking MODEL)

PARKING properties providing information about its CAPACITY.

3.182

parking component

(Parking MODEL)

Generic COMPONENT of a PARKING (e.g. PARKING AREA or PARKING BAY).

3.183

parking passenger entrance

(Parking MODEL)

An entrance to the PARKING for passengers on foot or other out-of-vehicle mode, such as wheelchair.

3.184

parking point

(Vehicle & Crew Point MODEL)

A TIMING POINT where vehicles may stay unattended for a long time. A vehicle's return to park at a PARKING
POINT marks the end of a BLOCK.
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3.185

parking properties

(Parking MODEL)

PARKING specific properties other than its CAPACITY.

3.186

passenger accessibility need

(Accessibility MODEL)

A passenger's requirement for accessibility, comprising one or more USER NEEDs. For example, that he is
unable to navigate stairs, or lifts, or has visual or auditory impairments. PASSENGER ACCESSIBILITY NEEDS
can be used to derive an accessibility constraint for the passenger, allowing the computation of paths for
passengers with specifically constrained mobility. Example: Wheelchair, No Lifts, No Stairs.

3.187

passenger carrying requirement

(Vehicle Type MODEL)

A classification of requirements for a public transport vehicle according to the passenger carrying capabilities of
the vehicle.

3.188

passenger equipment

(Generic Equipment MODEL)

An item of equipment of a particular type actually available at a location within a PLACE or a VEHICLE

3.189

passenger information equipment

(Passenger Information Equipment MODEL)

A public transport information piece of equipment, as for instance terminals (on street, at information desks,
telematic, etc.) or printed material (leaflets displayed at stops, booklets, etc.).

3.190

passenger safety equipment

(Passenger Service Equipment MODEL)

Specialisation of PASSENGER EQUIPMENT for passenger safety.

3.191

passenger stop assignment

(Stop Assignment MODEL)

The allocation of a SCHEDULED STOP POINT (i.e. a STOP POINT of a SERVICE PATTERN or JOURNEY
PATTERN) to a specific STOP PLACE for a PASSENGER SERVICE, and also possibly a QUAY and
BOARDING POSITION.

3.192

passing time

(Passing Times MODEL)

Time data concerning public transport vehicles passing a particular POINT; e.g. arrival time, departure time,
waiting time.

3.193

path junction

(Path & Navigation Path MODEL)

A designated point, inside or outside of a STOP PLACE or POINT OF INTEREST, at which two or more PATH
LINKs may connect or branch.

3.194

path link
(Path & Navigation Path MODEL)
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A link within a PLACE of or between two PLACEs (that is STOP PLACEs, ACCESS SPACEs or QUAYs,
BOARDING POSITIONs, POINTs OF INTEREST etc. or PATH JUNCTIONS) that represents a step in a
possible route for pedestrians, cyclists or other out-of-vehicle passengers within or between a PLACE.

NOTE 1 to entry: Itis possible but not mandatory that a PATH LINK projects onto a more detailed set of infrastructure or
mapping links that plot the spatial course, allowing it to be represented on maps and to tracking systems.

3.195

path link end

(Path & Navigation Path MODEL)

Beginning or end SITE for a PATH LINK. May be linked to a specific LEVEL of the SITE.

3.196

path link in sequence

(Path & Navigation Path MODEL)

A step of a NAVIGATION PATH indicating traversal of a particular PATH LINK as part of a recommended route.

NOTE 1to entry: The same PATH LINK may occur in different sequences in different NAVIGATION PATHs.

3.197

place

(Generic Place MODEL)

A geographic place of any type which may be specified as the origin or destination of a trip. A PLACE may be
of dimension 0 (a POINT), 1 (a road section) or 2 (a ZONE).

3.198

place access equipment

(Access Equipment)

Specialisation of PLACE EQUIPMENT dedicated to access (e.g. lifts, entrances, stairs, ramps, etc.).

3.199

place equipment

(Generic Equipment MODEL)

An item of equipment of a particular type actually available at a location within a PLACE.

3.200

place lighting

(Access Equipment)

Specialisation of PLACE EQUIPMENT for LIGHTING EQUIPMENT (e.g. lamp post).

3.201

place sign

(Sign Equipment)

Sign with the name of a STOP PLACE on it.

3.202

point

(Generic Point & Link MODEL)

A 0-dimensional node of the network used for the spatial description of the network. POINTs may be located by
a LOCATION in a given LOCATING SYSTEM.

3.203

point in journey pattern

(Journey Pattern MODEL)

A STOP POINT or TIMING POINT in a JOURNEY PATTERN with its order in that JOURNEY PATTERN.

3.204

point in link sequence
(Generic Point & Link Sequence MODEL)
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A POINT in a LINK SEQUENCE indicating its order in that particular LINK SEQUENCE.

3.205

point of interest

(Point Of Interest MODEL)

A type of PLACE to or through which passengers may wish to navigate as part of their journey and which is
modelled in detail by journey planners.

3.206

point of interest classification

(Point Of Interest MODEL)

A classification of a POINT OF INTEREST that may be used in a CLASSIFICATION HIERARCHY to categorise
the point by nature of interest using a systematic taxonomy, for example Museum, Football, Stadium.

3.207

point of interest classification hierarchy

(Point Of Interest MODEL)

A logical hierarchy for organizing POINT OF INTEREST CLASSIFICATIONs. A POINT OF INTEREST
CLASSIFICATION can belong to more than one hierarchy.

3.208

point of interest classification membership

(Point Of Interest MODEL)

The POINT OF INTEREST CLASSIFICATION and POINT OF INTEREST CLASSIFICATION MEMBERSHIP
are used to encode a hierarchy of classifications to index and find different types of POINT OF INTEREST. For
example, Educational Building -> School -> Primary School, or Cultural Attraction -> Museum -> Art Museum.

NOTE 1 to entry: POINT OF INTEREST CLASSIFICATION MEMBERSHIP does not have to be disjoint, i.e. the same
category may appear in more than one CLASSIFICATION.

3.209

point of interest component

(Point Of Interest MODEL)

Specialisation of SITE COMPONENT for COMPONENT of POINT OF INTEREST. Usually used for POINT OF
INTEREST SPACEs.

3.210

point of interest entrance

(Point Of Interest MODEL)

Specialisation of ENTRANCE to enter/exit a POINT OF INTEREST.

3.211

point of interest space

(Point Of Interest MODEL)

Specialisation of POINT OF INTEREST COMPONENT for SPACEs. A physical area within the POINT OF
INTEREST, such as a concourse.

3.212

point of interest vehicle entrance

(Point Of Interest MODEL)

A physical entrance or exit to/from a POINT OF INTEREST for vehicles.

3.213

point on link

(Generic Point & Link MODEL)

A POINT on a LINK which is not needed for LINK definition, but may be used for other purposes, e.g. for
purposes of AVM or PI, or for driver information.
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3.214

point on route

(Route MODEL)

A ROUTE POINT used to define a ROUTE with its order on that ROUTE.

3.215

point projection

(Generic Projection MODEL)

An oriented correspondence from one POINT of a source layer, onto an entity in a target layer: e.g. POINT,
LINK, LINK SEQUENCE, COMPLEX FEATURE, within a defined TYPE OF PROJECTION.

3.216

postal address

(Topographic MODEL)

A specification of ADDRESS refining it by using the attributes used for conventional identification for mail.
Comprises variously a building Identifier, Street name, Post code and other descriptors.

3.217

property of day

(Service Calendar MODEL)

A property which a day may possess, such as school holiday, weekday, summer, winter etc.

3.218

psychosensory need

(Accessibility MODEL)

A specific USER NEED, i.e. a constraint of a passenger as regards his psycho-sensory impairments, such as
visual impairment, auditory impairment, averse to confined spaces, etc.

3.219

purpose of equipment profile

(Vehicle Type MODEL)

A functional purpose which requires a certain set of equipment of different types put together in a VEHICLE
EQUIPMENT PROFILE or STOP POINT EQUIPMENT PROFILE.

3.220

purpose of grouping

(Generic Grouping MODEL)

Functional purpose for which GROUPs of elements are defined. The PURPOSE OF GROUPING may be
restricted to one or more types of the given object.

3.221

purpose of journey partition

(Coupled Journey MODEL)

An operational purpose changing within a JOURNEY PATTERN and with this subdividing the SERVICE
JOURNEY into JOURNEY PARTS.

3.222

quay

(Stop Place MODEL)

A place such as platform, stance, or quayside where passengers have access to PT vehicles, Taxi, cars or other
means of transportation. A QUAY may serve one or more VEHICLE STOPPING PLACEs and be associated
with one or more STOP POINTS.

A QUAY may contain other sub QUAYSs. A child QUAY shall be physically contained within its parent QUAY.
3.223
gueuing equipment

(Access Equipment)
Specialisation of PLACE ACCESS EQUIPMENT dedicated to queuing.
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3.224

railway element

(Infrastructure Network MODEL)

A type of INFRASTRUCTURE LINK used to describe a railway network.

3.225

railway junction

(Infrastructure Network MODEL)

A type of INFRASTRUCTURE POINT used to describe a railway network.

3.226

ramp equipment

(Access Equipment)

Specialisation of PLACE ACCESS EQUIPMENT for ramps (provides ramp characteristics like length, gradient,
etc.).

3.227

refreshments service

(Local Commercial Service MODEL)

Specialisation of LOCAL SERVICE dedicated to refreshments service.

3.228

relief opportunity

(Vehicle Service MODEL)

A time in a BLOCK where a vehicle passes a RELIEF POINT. This opportunity may or may not be actually used
for a relief.

3.229

relief point

(Vehicle & Crew Point MODEL)

A TIMING POINT where a relief is possible, i.e. a driver may take on or hand over a vehicle. The vehicle may
sometimes be left unattended.

3.230

responsibility role

(Responsibility Role MODEL)

A particular role an ORGANISATION or an ORGANISATION PART is playing as regards certain data, for
example data origination, data augmentation, data aggregation, data distribution, planning, operation, control,
ownership etc.

3.231

responsibility role assignment

(Responsibility Role MODEL)

The assignment of one or more roles to an ORGANISATION or an ORGANISATION PART as regards the
responsibility it will have as regards specific data (e.g. ownership, planning, etc.) and the management of this
data (e.g. distribution, updates, etc.).

3.232

responsibility set

(Responsibility Role MODEL)

A list of possible responsibilities over one or more ENTITies IN VERSION, resulting from the process of the
assignment of RESPONSIBILITY ROLEs (such as data origination, ownership, etc) on specific data (instances)
to ORGANISATIONs or ORGANISATION PARTS.

3.233

retail service

(Local Commercial Service MODEL)

Specialisation of LOCAL SERVICE dedicated to retail services.
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3.234

rhythmical journey group

(Vehicle Journey Times MODEL)

A group of VEHICLE JOURNEYS following the same JOURNEY PATTERN having the same rhythm "every
hour (for example runs at xxh10, xxh25 and xxh45) between a specified start and end time."

3.235

road address

(Topographic MODEL)

Specialization of ADDRESS refining it by using the characteristics such as road number, and name used for
conventional identification of along a road.

3.236

road element

(Infrastructure Network MODEL)

A type of INFRASTRUCTURE LINK used to describe a road network.

3.237

road junction

(Infrastructure Network MODEL)

A type of INFRASTRUCTURE POINT used to describe a road network.

3.238

rough surface

(Access Equipment)

Specialisation of PLACE EQUIPMENT for rough surfaces, giving properties of surface texture, mainly for
impaired person information.

3.239

route

(Route MODEL)

An ordered list of located POINTSs defining one single path through the road (or rail) network. A ROUTE may
pass through the same POINT more than once.

3.240

route link

(Route MODEL)

An oriented link between two ROUTE POINTSs allowing the definition of a unique path through the network.

3.241

route point

(Route MODEL)

A POINT used to define the shape of a ROUTE through the network.

3.242

routing constraint zone

(Routing Constraint MODEL)

A ZONE defining a ROUTING CONSTRAINT. The ZONE may be defined by its contained SCHEDULED STOP
POINTS or by its boundary points.

Examples of routing constraints are: if you board in this ZONE, you can't alight in the same ZONE.
3.243
rubbish disposal

(Passenger Service Equipment MODEL)
Specialization of EQUIPMENT for rubbish disposal, describing rubbish types, etc.
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3.244

sanitary equipment

(Passenger Service Equipment MODEL)

Specialisation of PASSENGER EQUIPMENT for sanitary facilities.

3.245

scheduled stop point

(Service Pattern MODEL)

A POINT where passengers can board or alight from vehicles.

3.246

schematic map

(Schematic Map MODEL)

A map representing schematically the layout of the topographic structure of the public transport network (a set
of LINES) and a set of SITEs. It can include a pixel projection of a set of ENTITies onto a bitmap image so as to
support hyperlinked interactions.

3.247

seating equipment

(Site Equipment MODEL)

Specialisation of PLACE EQUIPMENT describing the properties of seating

3.248

service calendar

(Service Calendar MODEL)

A collection of DAY TYPE ASSIGNMENTSs.

3.249

service exclusion

(Routing Constraint MODEL)

A constraint expressing the fact that the service, on a specific JOURNEY PATTERN (usually a FTS JOURNEY
PATTERN) cannot operate when another (regular) service operates. This may occur only on a subpart of the
JOURNEY PATTERN, or only on one or some specific SCHEDULED STOP POINTS.

3.250

service facility set

(Facility MODEL)

Set of FACILITies available for a SERVICE JOURNEY or a JOURNEY PART. The set may be available only
for a specific VEHICLE TYPE within the SERVICE (e.g. carriage equipped with low floor).

3.251

service journey

(Service Journey MODEL)

A passenger carrying VEHICLE JOURNEY for one specified DAY TYPE. The pattern of working is in principle
defined by a SERVICE JOURNEY PATTERN.

3.252

service journey interchange

(Interchange MODEL)

The scheduled possibility for transfer of passengers between two SERVICE JOURNEYs at the same or different
STOP POINTSs.

3.253

service journey pattern

(Service Pattern MODEL)

The JOURNEY PATTERN for a (passenger carrying) SERVICE JOURNEY.
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3.254

service journey pattern interchange

(Interchange MODEL)

A recognised/organised possibility for passengers to change public transport vehicles using two STOP POINTs
(which may be identical) on two particular SERVICE JOURNEY PATTERNS, including the maximum wait
duration allowed and the standard to be aimed at. These may supersede the times given for the DEFAULT
INTERCHANGE. Schedulers may use this entity for synchronisation of journeys.

3.255

service link

(Service Pattern MODEL)

A LINK between an ordered pair of SCHEDULED STOP POINTSs.

3.256

service pattern

(Service Pattern MODEL)

The subset of a JOURNEY PATTERN made up only of STOP POINTs IN JOURNEY PATTERN.

3.257

service restriction

(Fare-Related Service Restriction MODEL)

Parameters describing the limitations as regards the use of equipment or service.

3.258

service site

(Site MODEL)

A sub-type of SITE which is of specific interest for the operator (e.g. where a joint service or a joint fee is
proposed), other than a STOP PLACE.

3.259

serviced organisation

(Additional Organisation MODEL)

A public or private organisation for which public transport services are provided on specific days, e.g. a school,
university or works.

3.260

shelter equipment

(Site Equipment MODEL)

Specialisation of WAITING EQUIPMENT for a shelter.

3.261

sign equipment

(Sign Equipment)

Specialisation of PLACE EQUIPMENT for signs (heading signs, etc.).

3.262

simple feature

(Generic Zone and Feature MODEL)

An abstract representation of elementary objects related to the spatial representation of the network. POINTs
(O-dimensional objects), LINKs (1-dimensional objects) and ZONEs (2-dimensional objects) may be viewed as
SIMPLE FEATUREsS.

3.263

site

(Site MODEL)

A type of PLACE, such as a STOP PLACE, POINT OF INTEREST or ADDRESS, to which passengers may
wish to travel. A SITE can have desighated ENTRANCESs that represent the available points of access for
different USER NEEDs.
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3.264

site component

(Site MODEL)

An element of a SITE describing a part of its structure. SITE COMPONENTSs share common properties for data
management, accessibility and other features.

3.265

site connection

(Service Connection MODEL)

The physical (spatial) possibility for a passenger to change from one public transport vehicle to another to
continue the trip, determined by physical locations, such as SITEs and/or its components and/or ENTRANCES,
in particular STOP PLACEs and/or its components. Different times may be necessary to cover the resulting
distance, depending on the kind of passenger.

3.266

site connection end

(Service Connection MODEL)

One end of a SITE CONNECTION.

3.267

site element

(Site MODEL)

A type of PLACE specifying common properties of a SITE or a SITE COMPONENT to describe it, including
accessibility.

3.268

site equipment

(Site Equipment MODEL)

Specialisation of PLACE EQUIPMENT for SITEs (e.g. LUGGAGE LOCKER, WAITING EQUIPMENT,
TROLLEY STAND, etc.).

3.269

site facility set

(Facility MODEL)

Set of FACILITies available for a SITE or SITE ELEMENT.

3.270

site point in sequence

(Path & Navigation Path MODEL)

POINT building up a NAVIGATION PATH within an ordered set of other SITE POINTs IN SEQUENCE. May
also be the beginning or end of a PATH LINK IN SEQUENCE.

3.271

special service

(Service Journey MODEL)

A work of a vehicle that is not planned in a classical way, i.e. that is generally not based on VEHICLE JOURNEYs
using JOURNEY PATTERN:S. It involves specific characteristics (such as specific access rights) and/or may be
operated under specific circumstances.

3.272

stair equipment

(Stair Equipment)

Specialisation of PLACE ACCESS EQUIPMENT for stairs (stair, escalator, staircase, etc.).

3.273

staircase equipment

(Stair Equipment)

Specialisation of STAIR EQUIPMENT for stair cases.
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3.274

stop area

(Service Pattern MODEL)

A group of SCHEDULED STOP POINTSs close to each other.

3.275

stop assignment

(Stop Assignment MODEL)

The allocation of a SCHEDULED STOP POINT (i.e. a SCHEDULED STOP POINT of a SERVICE PATTERN
or JOURNEY PATTERN) to a specific STOP PLACE, for either a Passenger JOURNEY or VEHICLE SERVICE

3.276

stop place

(Stop Place MODEL)

A place comprising one or more locations where vehicles may stop and where passengers may board or leave
vehicles or prepare their trip. A STOP PLACE will usually have one or more well-known names.

3.277

stop place component

(Stop Place MODEL)

An element of a STOP PLACE describing part of its structure. STOP PLACE COMPONENTS share common
properties for data management, accessibility and other features.

3.278

stop place entrance

(Stop Place MODEL)

A physical entrance or exit to/from a STOP PLACE for a Passenger. May be a door, barrier, gate or other
recognizable point of access.

3.279

stop place space

(Stop Place MODEL)

A physical area within a STOP PLACE, for example, a QUAY, BOARDING POSITION, ACCESS SPACE or
EQUIPMENT PLACE.

3.280

stop place vehicle entrance

(Stop Place MODEL)

A physical entrance or exit to/from a STOP PLACE for a vehicle.

3.281

stop pointin journey pattern

(Service Pattern MODEL)

A POINT in a JOURNEY PATTERN which is a SCHEDULED STOP POINT.

3.282

submode

(Reusable Transport Mode MODEL)

A variant of a MODE, as for instance international or domestic rail (rail being the MODE).

3.283

suitability

(Accessibility MODEL)

A statement of whether a particular USER NEED can be met. It can be used to state whether a SITE can be
accessed by a passenger with a particular USER NEED.

3.284

target passing time
(Passing Times MODEL)
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Time data about when a public transport vehicle should pass a particular POINT IN JOURNEY PATTERN on a
particular DATED VEHICLE JOURNEY, in order to match the latest valid plan.

3.285

tariff zone

(Generic Zone and Feature MODEL)

A ZONE used to define a zonal fare structure in a zone-counting or zone-matrix system.

3.286

template service journey

(Service Journey MODEL)

A passenger carrying TEMPLATE SERVICE JOURNEY. As TEMPLATE SERVICE JOURNEY, it may represent
multiple journeys.

3.287

template vehicle journey

(Vehicle Journey MODEL)

A repeating VEHICLE JOURNEY for which a frequency has been specified, either as a HEADWAY JOURNEY
GROUP (e.g. every 20 minutes) or a RHYTHMICAL JOURNEY GROUP (e.g. at 15, 27 and 40 minutes past
the hour). It may thus represent multiple journeys.

3.288

ticket scope

(Fare-Related Service Restriction MODEL)
Scope of ticket.

3.289

ticket validator equipment

(Ticketing Equipment MODEL)

Specialisation of PASSENGER EQUIPMENT (PLACE EQUIPMENT) describing ticket validators.

3.290

ticketing equipment

(Ticketing Equipment MODEL)

Specialization of PASSENGER EQUIPMENT for ticketing.

3.291

ticketing service

(Local Service Equipment MODEL)

Specialization of LOCAL SERVICE for ticketing, providing ticket counter and online purchase information, also
associated with payment method and TYPE OF TICKET.

3.292

time band

(Service Calendar MODEL)

A period in a day, significant for some aspect of public transport, e.g. similar traffic conditions or fare category.

3.293

time demand type

(Time Demand Type MODEL)

An indicator of traffic conditions or other factors which may affect vehicle run or wait times. It may be entered
directly by the scheduler or defined by the use of TIME BANDs.

3.294

time demand type assignment

(Time Demand Type MODEL)

The assignment of a TIME DEMAND TYPE to a TIME BAND depending on the DAY TYPE and GROUP OF
TIMING LINKS.
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3.295

timetabled passing time

(Passing Times MODEL)

Long-term planned time data concerning public transport vehicles passing a particular POINT IN JOURNEY
PATTERN on a specified VEHICLE JOURNEY for a certain DAY TYPE.

3.296

timing link

(Timing Pattern MODEL)

An ordered pair of TIMING POINTSs for which run times may be recorded.

3.297

timing link in journey pattern

(Journey Pattern MODEL)

The position of a TIMING LINK in a JOURNEY PATTERN. This entity is needed if a TIMING LINK is repeated
in the same JOURNEY PATTERN and separate information is to be stored about each iteration of the TIMING
LINK.

3.298

timing pattern

(Timing Pattern MODEL)

The subset of a JOURNEY PATTERN made up only of TIMING POINTs IN JOURNEY PATTERN.

3.299

timing point

(Timing Pattern MODEL)

A POINT against which the timing information necessary to build schedules may be recorded.

3.300

timing point in journey pattern

(Journey Pattern MODEL)

A POINT in a JOURNEY PATTERN which is a TIMING POINT.

3.301

topographic place

(Topographic MODEL)

A geographical settlement which provides topographical context when searching for or presenting travel
information, for example as the origin or destination of a trip. It may be of any size (e.g. County, City, Town,
Village) and of different specificity e.g. Greater London, London, West End, Westminster, St James.

A TOPOGRAPHICAL PLACE shall always have a canonical gazetteer name. It may be necessary to use the
hierarchical topographical relationships of the TOPOGRAPHICAL PLACE to establish a unique context with
which to distinguish between two TOPOGRAPHICAL PLACEs with the same name.

3.302

traffic control point

(Activation MODEL)

A POINT where the traffic flow can be influenced. Examples are: traffic lights (lanterns), barriers.

3.303

train

(Train MODEL)

A VEHICLE TYPE composed of TRAIN ELEMENTS in a certain order, i.e. of wagons assembled together and
propelled by a locomotive or one of the wagons.

3.304

train block
(Vehicle Service MODEL)
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A composite train formed of several BLOCKs coupled together during a certain period. Any coupling or
separation action marks the start of a new TRAIN BLOCK.

3.305

train block part

(Vehicle Service MODEL)

The position of a vehicle BLOCK within a TRAIN BLOCK.

3.306

train component

(Train MODEL)

A specification of the order of TRAIN ELEMENTS in a TRAIN.

3.307

train element

(Train MODEL)

An elementary component of a TRAIN (e.g. wagon, locomotive).

3.308

train in compound train

(Train MODEL)

The specification of the order of TRAINs in a COMPOUND TRAIN.

3.309

train number

(Vehicle Journey MODEL)

Specification of codes assigned to particular VEHICLE JOURNEYs when operated by TRAINs or COMPOUND
TRAINs according to a functional purpose (passenger information, operation follow-up, etc).

3.310

train stop assighment

(Train Stop Assignment MODEL )

The association of a TRAIN COMPONENT at a SCHEDULED STOP POINT with a specific STOP PLACE and
also possibly a QUAY and BOARDING POSITION.

3.311

transfer

(Generic Place MODEL)

A couple of POINTSs located sufficiently near that it may represent for a passenger a possibility to reach one of
these POINTs when starting at the other one in a timescale which is realistic when carrying out a trip, e.g.
CONNECTION, ACCESS.

3.312

transfer end

(Generic Place MODEL)
End point of a TRANSFER.

3.313

transfer restriction

(Routing Constraint MODEL)

A CONSTRAINT that can be applied on a CONNECTION or INTERCHANGE between two SCHEDULED STOP
POINT, preventing or forbidding the passenger to use it.

3.314

travel agent

(Additional Organisation MODEL)

Specialisation of ORGANISATION for TRAVEL AGENT
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3.315

travelator equipment

(Stair Equipment)

Specialisation of PLACE EQUIPMENT for travelators (provides travelator properties like speed, etc.).

3.316

trolley stand equipment

(Site Equipment MODEL)

Specialisation of STOP PLACE EQUIPMENT for trolley stands.

3.317

turnaround time limit

(Journey Pattern Times MODEL)

The maximum time for which a vehicle may be scheduled to wait at a particular TIMING POINT (often included
in a TURN STATION) without being returned to a PARKING POINT. A minimum time for a vehicle to turn its
direction may also be recorded. This may be superseded by a DEAD RUN.

3.318

type of access feature

(Check Constraint MODEL)

A Classification of ACCESS FEATURE for CHECK CONSTRAINT (e.g. barrier, narrow entrance, confined
space, queue management, etc.).

3.319

type of accessibility limitation

(Accessibility MODEL)

A classification for ACCESSIBILITY LIMITATIONS, e.g. audio, visual, step free, etc.

3.320

type of accessibility tools

(Local Service Equipment MODEL)

A classification of ACCESSIBILITY TOOLS used by or available from ASSISTANCE SERVICE (e.g. wheelchair,
walking stick, audio navigator, visual navigator, etc.).

3.321

type of activation

(Activation MODEL)

A classification of real-time processes that are activated when vehicles passes an ACTIVATION POINT or an
ACTIVATION LINK.

3.322

type of assistance service

(Local Service Equipment MODEL)

A classification of ASSISTANCE SERVICE (e.g. boarding assistance, onboard assistance, porterage, foreign
language, sign language translation, etc.).

3.323

type of boarding position

(Stop Place MODEL)

A classification for BOARDING POSITIONS.

3.324

type of check constraint

(Check Constraint MODEL)

A classification of CHECK CONSTRAINT (e.g. ticket collection, ticket purchase, baggage check-in, incoming
customs, outgoing customs, tax refunds, etc.).
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3.325

type of communication service

(Local Commercial Service MODEL)

A classification of COMMUNICATION SERVICE (e.g. free wifi, public wifi, phone, mobile coverage, internet,
video entertainment, audio entertainment, post box, post office, business services).

3.326

type of congestion

(Check Constraint MODEL)

A typology of congestions resulting from CHECK CONSTRAINT (e.g. no waiting, queue, crowding, full).

3.327

type of coupling

(Coupled Journey MODEL)

A classification for COUPLING of BLOCK PARTS.

3.328

type of cycle parking equipment

(Parking Equipment MODEL)

A classification of CYCLE PARKING (e.qg. racks, bars, railings, etc.).

3.329

type of delivery variant

(Notice MODEL)

A classification of a DELIVERY VARIANT. The way of delivering a NOTICE: by vocal announcement, by visual
display, issuing printed material.

3.330

type of direction of use

(Check Constraint MODEL)

Direction in which EQUIPMENT can be used. (e.g. up, down, level, one way, both way, etc.).

3.331

type of emergency service

(Local Service Equipment MODEL)

A typology of emergency services (e.g police, first aid, SOS point, cctv).

3.332

type of entity

(Generic Entity MODEL)

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

3.333

type of equipment

(Generic Equipment MODEL)

A classification of equipment items to be installed at stop points or onboard vehicles, for instance.

3.334

type of fare class

(Fare-Related Service Restriction MODEL)
A classification for FARE CLASSes.

3.335

type of flexible service
(Flexible Service MODEL)

A typology of flexible services:

— Virtual line service.
— Flexible service with main route.
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— Corridor service.

— Fixed stop area-wide flexible service.

— Free area-wide flexible service.

— Mixed types of flexible service (not at POINT level).

The type of flexibility can be defined at JOURNEY PATTERN level or at POINT IN JOURNEY PATTERN level
in case of mixed types of flexible service inside the same JOURNEY PATTERN.

3.336

type of frame

(Generic Version MODEL)

A classification of VERSION FRAMEs according to a common purpose. E.g. line descriptions for line versions,
vehicle schedules, operating costs. A TYPE OF FRAME is ruled by a unique TYPE OF VALIDITY.

3.337

type of gender limitation

(Passenger Service Equipment MODEL)

A classification for GENDER LIMITATIONSs (mainly for SANITARY EQUIPMENT, e.g. male only, female only,
both).

3.338

type of handrail

(Stair Equipment)

A classification of HANDRAIL (one side, both sides).

3.339

type of hire service

(Local Commercial Service MODEL)

A classification of HIRE SERVICEs (e.g. car hire, motor cycle hire, cycle hire, recreational device hire).

3.340

type of journey pattern

(Journey Pattern MODEL)

A classification of JOURNEY PATTERNS used to distinguish other categories of JOURNEY PATTERN than
SERVICE JOURNEY PATTERN and DEAD RUN PATTERN.

3.341

type of line

(Route MODEL)

A classification for LINEs.

3.342

type of link

(Generic Point & Link MODEL)

A classification of LINKs to express the different functional roles of a LINK.

3.343

type of link sequence

(Generic Point & Link Sequence MODEL)

A classification of LINK SEQUENCESs used to define the different functions a LINK SEQUENCE may be used
for. E.g ROUTE, JOURNEY PATTERN, road, TRIP PATTERN, border line, etc.

3.344

type of local service

(Local Service Equipment MODEL)

A generic (abstract) classification of LOCAL SERVICEs.
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3.345

type of luggage locker

(Site Equipment MODEL)

A classification for LUGGAGE LOCKER EQUIPMENT (e.g. left luggage, lockers, bike carriage, porterage, free
trolleys, paid trolleys).

3.346

type of money service

(Local Commercial Service MODEL)

A classification of MONEY SERVICE (e.g. cash machine, bank, insurance, bureau de change).

3.347

type of notice

(Notice MODEL)

A classification for a NOTICE.

3.348

type of operation

(Generic Organisation MODEL)

A classification of OPERATIONS to express the different functional roles of a DEPARTMENT.

3.349

type of organisation

(Generic Organisation MODEL)

A classification for the ORGANISATIONs according to their activity, e.g. a public transport company, an IT
company, etc).

3.350

type of passage

(Stop Place MODEL)

A classification for spaces to express how the space can be used as a passage (e.g. pathway, corridor,
overpass, underpass, tunnel, etc.).

3.351

type of passenger information equipment

(Passenger Information Equipment MODEL)

A classification for PASSENGER INFORMATION EQUIPMENT (e.g. next stop indicator, stop announcements,
passenger information facility).

3.352

type of payment method

(Fare-Related Service Restriction MODEL)

A classification for payment method (e.g. cash, credit card, debit card, travel card, contactless travel card, mobile
phone, token, etc.).

3.353

type of place

(Generic Place MODEL)

A classification for PLACEs.

3.354

type of point

(Generic Point & Link MODEL)

A classification of POINTs according to their functional purpose.

3.355

type of point of interest space

(Point Of Interest MODEL)

A classification for POINT OF INTEREST SPACEs.
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3.356

type of product category

(Vehicle Journey MODEL)

A classification for VEHICLE JOURNEYS to express some common properties of journeys for marketing and
fare products.

3.357

type of projection

(Generic Projection MODEL)

A classification of the projections according to their functional purpose, the source and target layers.

3.358

type of refreshment service

(Local Commercial Service MODEL)

A classification of REFRESHMENT SERVICE (e.g. beverage vending machine, buffet, food vending machine,
restaurant, snacks, trolley service, no beverages available, no food available).

3.359

type of relation to vehicle

(Vehicle Stopping MODEL)

A classification of the way a VEHICLE STOPPING POSITION is used (e.qg. front left, front right, back left, back
right, driver left, driver right).

3.360

type of responsibility role

(Responsibility Role MODEL)

A classification of RESPONSIBILITY ROLEs, e.g. data ownership.

3.361

type of retail service

(Local Commercial Service MODEL)

A classification of RETAIL SERVICE (e.g. food, newspaper tobacco, health hygiene beauty, fashion
accessories, bank finance insurance, tourism, photo booth).

3.362

type of sanitary facility

(Passenger Service Equipment MODEL)

A classification for SANITARY EQUIPMENT (e.g. toilet, wheelchair access toilet, shower, baby change,
wheelchair baby change).

3.363

type of seating equipment

(Site Equipment MODEL)

A classification for SEATING EQUIPMENT.

3.364

type of service

(Vehicle Journey MODEL)

A classification for VEHICLE JOURNEYs and SPECIAL SERVICEs to express some common properties of
journeys to be taken into account in the scheduling and/or operations control process.

3.365

type of service nature

(Check Constraint MODEL)

A classification for service available for a CHECK CONSTRAINT (e.g. self-service machine, counter service).

3.366

type of shelter
(Site Equipment MODEL)
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A classification for SHELTERS.

3.367

type of staffing

(Local Service Equipment MODEL)

A classification for the availability of the STAFF associated with an ASSISTANCE SERVICE (e.qg. full time, part
time).

3.368

type of stop place

(Stop Place MODEL)

A classification for STOP PLACEs (e.g. complex, simple, multimodal, etc).

3.369

type of stop point

(Service Pattern MODEL)

A classification of SCHEDULED STOP POINTSs, used for instance to characterize the equipment to be installed
at stops (post, shelter, seats, etc.).

3.370

type of suitability

(Accessibility MODEL)

A classification for SUITABILITY, i.e. assessments as regards a possible SUITABILITY of access according to
USER NEEDS.

3.371

type of surface

(Access Equipment)

A classification for ROUGH SURFACE types.

3.372

type of ticket

(Fare-Related Service Restriction MODEL)

A classification for tickets available at a TICKETING EQUIPMENT (e.g. standard, concession, promotion, group,
season, travel card, etc.).

3.373

type of ticketing

(Fare-Related Service Restriction MODEL)

A classification for ticketing available at a TICKETING EQUIPMENT (e.g. purchase, collection, card top up,
reservations).

3.374

type of traffic control point

(Activation MODEL)

A classification of TRAFFIC CONTROL POINTSs.

3.375

type of train element

(Train MODEL)

A classification of TRAIN ELEMENTS.

3.376

type of transfer

(Generic Place MODEL)

A classification for TRANSFER.
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3.377

type of user need

(Accessibility MODEL)

A classification of USER NEEDS.

3.378

type of validity

(Generic Version MODEL)

A classification of the validity of TYPEs OF FRAME. E.g. frames for schedules designed for DAY TYPEs, for
specific OPERATING DAYs.

3.379

type of version

(Generic Version MODEL)

A classification of VERSIONSs. E.g shareability of ENTITies between several versions.

3.380

type of waiting room

(Site Equipment MODEL)

A classification for WAITING ROOM EQUIPMENT.

3.381

type of zone

(Generic Zone and Feature MODEL)

A classification of ZONEs. E.g. TARIFF ZONE, ADMINISTRATIVE ZONE.

3.382

user need

(Accessibility MODEL)

A user's need for a particular SUITABILITY.

3.383

validity condition

(Generic Validity MODEL)

Condition used in order to characterise a given VERSION of a VERSION FRAME. A VALIDITY CONDITION
consists of a parameter (e.g. date, triggering event, etc.) and its type of application (e.g. for, from, until, etc.).

3.384

validity rule parameter

(Generic Validity MODEL)

A user defined VALIDITY CONDITION used by a rule for selecting versions. E.g. river level > 1,5 m and bad
weather.

3.385

validity trigger

(Generic Validity MODEL)

External event defining a VALIDITY CONDITION. E.g exceptional flow of a river, bad weather, road closure for
works.

3.386

vehicle

(Vehicle Type MODEL)

A public transport vehicle used for carrying passengers.

3.387

vehicle access equipment

(Vehicle Passenger Equipment MODEL)

Specialisation of VEHICLE EQUIPMENT dedicated to access vehicles providing information such as low floor,
ramp, access area dimensions, etc.
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3.388

vehicle entrance

(Site MODEL)

A physical entrance or exit to/ffrom a STOP PLACE for a VEHICLE. May be a door, barrier, gate or other
recognizable point of access.

3.389

vehicle equipment profile

(Vehicle Type MODEL)

Each instantiation of this entity gives the number of items of one TYPE OF EQUIPMENT a VEHICLE MODEL
should contain for a given PURPOSE OF EQUIPMENT PROFILE. The set of instantiations for one VEHICLE
MODEL and one purpose gives one complete 'profile’.

3.390

vehicle journey

(Vehicle Journey MODEL)

The planned movement of a public transport vehicle on a DAY TYPE from the start point to the end point of a
JOURNEY PATTERN on a specified ROUTE.

3.391

vehicle journey headway

(Vehicle Journey Times MODEL)

Headway interval information that is available for a VEHICLE JOURNEY (to be understood as the delay between
the previous and the next VEHICLE JOURNEY). This information shall be consistent with HEADWAY
JOURNEY GROUP if available (HEADWAY JOURNEY GROUP being a more detailed way of describing
headway services).

3.392

vehicle journey layover

(Vehicle Journey Times MODEL)

A time allowance at the end of a specified VEHICLE JOURNEY. This time supersedes any global layover or
JOURNEY PATTERN LAYOVER.

3.393

vehicle journey run time

(Vehicle Journey Times MODEL)

The time taken to traverse a specified TIMING LINK IN JOURNEY PATTERN on a specified VEHICLE
JOURNEY. This gives the most detailed control over times and overrides the DEFAULT SERVICE JOURNEY
RUN TIME and JOURNEY PATTERN RUN TIME and the DEFAULT DEAD RUN RUN TIME.

3.394

vehicle journey wait time

(Vehicle Journey Times MODEL)

The time for a vehicle to wait at a particular TIMING POINT IN JOURNEY PATTERN on a specified VEHICLE
JOURNEY. This wait time will override the JOURNEY PATTERN WAIT TIME.

3.395

vehicle mode

(Reusable Transport Mode MODEL)

A characterisation of the public transport operation according to the means of transport (bus, tram, metro, train,
ferry, ship).

3.396

vehicle model

(Vehicle Type MODEL)

A classification of public transport vehicles of the same VEHICLE TYPE, e.g. according to equipment
specifications or model generation.
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3.397

vehicle position alignment

(Vehicle Stopping MODEL)

The alignment of a particular BOARDING POSITION with the entrance of a VEHICLE as the result of positioning
the VEHICLE at a particular VEHICLE STOPPING PLACE.

3.398

vehicle quay alignment

(Vehicle Stopping MODEL)

The alignment of a particular QUAY with a vehicle as the result of positioning a VEHICLE at a particular
VEHICLE STOPPING PLACE.

3.399

vehicle service

(Vehicle Service MODEL)

A workplan for a vehicle for a whole day, planned for a specific DAY TYPE. A VEHICLE SERVICE includes one
or several VEHICLE SERVICE PARTS.

3.400

vehicle service part

(Vehicle Service MODEL)

A part of a VEHICLE SERVICE composed of one or more BLOCKSs and limited by periods spent at the GARAGE
managing the vehicle in question.

3.401

vehicle stopping place

(Vehicle Stopping MODEL)

A place on the vehicle track where vehicles stop in order for passengers to board or alight from a vehicle.

A vehicle track is located on the respective INFRASTUCTURE LINK for the MODE (RAILWAY ELEMENT of
rail network, ROAD ELEMENT of road network, etc). A VEHICLE STOPPING PLACE may be served by one or
more QUAYS.

3.402

vehicle stopping position

(Vehicle Stopping MODEL)

The stopping position of a vehicle or one of its components at a location: may be specified as a ZONE
corresponding to the bounding polygon of the vehicle, or one or more POINTs corresponding to parts of the
vehicle such as a door.

If given as a single point, indicates the position for the door relative to an indicated side of the vehicle.

3.403

vehicle type

(Vehicle Type MODEL)

A classification of public transport vehicles according to the vehicle scheduling requirements in mode and
capacity (e.g. standard bus, double-deck, etc.).

3.404

vehicle type at point

(Network Restriction MODEL)

The number of vehicles of a specified VEHICLE TYPE which may wait at a specified POINT at any one time. If
the capacity is 0, then that type of vehicle may not stop there.

3.405

vehicle type preference
(Journey Pattern Times MODEL)
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The preference for the use of a particular VEHICLE TYPE for a SERVICE JOURNEY PATTERN, depending on
the DAY TYPE and TIME DEMAND TYPE. The rank of preferences shall be recorded. Different VEHICLE
TYPEs may be given the same rank.

3.406

version

(Generic Version MODEL)

A group of operational data instances which share the same VALIDITY CONDITIONSs. A version belongs to a
uniqgue VERSION FRAME and is characterised by a unique TYPE OF VERSION. E.g. NETWORK VERSION
for Line 12 starting from 2000-01-01.

3.407

version frame

(Generic Version MODEL)

A set of VERSIONS referring to the same DATA SOURCE and belonging to the same TYPE OF FRAME. A
FRAME may be restricted by VALIDITY CONDITIONS.

3.408

via

(Route MODEL)

A location (e.g. a ROUTE POINT) used to distinguish a ROUTE from another ROUTE. It may be used for
DESTINATION DISPLAYs

3.409

waiting equipment

(Site Equipment MODEL)

Specialisation of STOP PLACE EQUIPMENT for WAITING EQUIPMENTS (shelter, waiting room, etc.).

3.410

waiting room equipment

(Site Equipment MODEL)

Specialisation of WAITING EQUIPMENT for waiting rooms, classified by TYPE OF WAITING ROOM.

3.411

wheelchair vehicle equipment

(Vehicle Passenger Equipment MODEL)

Specialisation of VEHICLE EQUIPMENT for wheel chair accessibility on board a VEHICLE providing information
such as the number of wheel chair areas and the access dimensions.

3.412

wire element

(Infrastructure Network MODEL)

A type of INFRASTRUCTURE LINK used to describe a wire network.

3.413

wire junction

(Infrastructure Network MODEL)

A type of INFRASTRUCTURE POINT used to describe a wire network.

3.414

zone

(Generic Zone and Feature MODEL)

A two-dimensional PLACE within the service area of a public transport operator (administrative zone, TARIFF
ZONE, ACCESS ZONE, etc.).

3.415

zone projection
(Generic Projection MODEL)
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An oriented correspondence: from one ZONE in a source layer onto a target entity : e.g. POINT, COMPLEX
FEATURE, within a defined TYPE OF PROJECTION.
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4 Symbols and abbreviations

API Application Programming Interface.

AVL Automated Vehicle Location.

AVLS AVL System.

AVMS Automated Vehicle Management System.
DDL Data Definition Language.

DRT Demand Responsive Transport.

FTS Flexible Transport Service.

GPS Global Positioning System.

HTTP HyperText Transfer Protocol.

IANA Internet Assigned Numbers Authority.
IETF Internet Engineering Task Force.

ISO International Standards Organisation.
NeTEx Network and Timetable Exchange.

PT Public Transport.

PTO Public Transport Operator.

RPC Remote Procedure Call.

SIRI Service Interface for Real-time Information.
SOAP Simple Object Access Protocol.

UML Unified Modelling Language.

URI Uniform Resource Identifier.

URL Universal Resource Locator.

UTMC Urban Traffic Management Control.

VDV Verband Deutscher Verkehrsunternehmen (D).
w3cC World Wide Web Consortium.

WGS World Geodetic Standard.

WS Web Service.

WSDL Web Services Description Language.
XHTML Extensible Hyper Text Mark-up Language.
XMI XML Metadata Interchange.

XML eXtensible Mark-up Language.

XSD XML Schema Document.

XSLT XSL Transformations Language.
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This documented is intended to outline the use cases for the NeTEX interface. Defining the use cases the
scope of the standardisation work should become more precise.

This document collects use cases for all parts of NeTEX. Use cases contained in this document are valid for
NeTEX part 2 and 3 as well and are not be redefined for these parts.

5.2 Actors and Use Case Types

5.2.1 Actors

The following table gives an overview of information technology systems that are likely to use the NeTEx
interface. The columns Producer and Consumer indicate whether the systems will provide or receive the
information content. In the last column examples for organisations are given that might operate such systems.

The list in this table is not complete and may be extended.

Table 1 — NeTEx actors

Systems

Producer

Consumer

Organisations

Timetable planning systems

Local authorities

AVL systems

Transport operators

Journey planning systems

Local authorities

Ticketing systems

Local authorities,
Transport operators

UTMC Local
authorities/operators
DRT operating systems DRT operators

Passenger information systems
(stationary, on-board, mobile, web-
based etc.)

Transport operators, local
authorities

Traffic flow simulation systems

Local authorities

Traffic flow prediction systems

Local authorities

Service tendering and registration
systems

Local authorities

Mapping systems

Commercial and non-
commercial services
providers like Google
Maps, Yellow Pages, etc.

Strategic planning systems

Long-term transport
development planning,
infrastructure and urban
development authorities

Performance monitoring systems

Local authorities

General third-party systems

Various

5.2.2 Delivery Use Cases

Delivery use cases are intended to illustrate how the information is delivered from the data supplier to the
data consumer. They should clarify delivery aspects stated in questions like: what amount of data is to be
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delivered? How many data records are to be delivered? What level of detail is needed? How can information
be selected/filtered that is relevant to the data consumer? Who is the initiator of the communication? How
can the data consumer get updates?

NeTEX is supposed to support the following delivery modes:

DELIVERY-001: Full delivery

Using a full delivery request the requestor will get a complete and unfiltered set of data.

DELIVERY-002: Incremental updates of changes

Using an update request the requestor will receive all data records that were updated with respect
to the data version number that the requestor currently holds. This means, in particular, that data
records that were deleted on the data provider side shall be marked as deleted in the delivery for
the data receiver as well.

DELIVERY-003: Filtered delivery

The requestor can specify filter criteria so that the data provider selects only a subset of the
complete data set. The filter criteria may define object contents (e.g. specific lines, modes or
operators), the level of delivery detail (e.g. all object details are requested or only summary
information) or the number of records to be returned (e.g. “return all stops in town x, but no more
than 100 data records”).

Incremental updates are a specific form of filtered delivery, it means filtering by data version number.

DELIVERY-004: Synchronous single request/response communication model.

The requestor can only send a single request and obtain a synchronous response to it. The data
provider does not record what he sent earlier to a specific requestor. This means the data exchange
is stateless. There is no subscription mechanism in place that would allow for transmitting only the
differences with respect to the last delivery.

DELIVERY-05: Periodic Delivery, Scheduled delivery at regular intervals.

NOTE

A variation to the request/response model is the Periodic Delivery communication model. In this
model the data provider simply delivers content without any request sent by the data receiver. The
periodic delivery may happen at regular predefined intervals. The data receiver may or may not
confirm the receipt of the data.

The definition of communication partners that are to receive data and details how often data is
transmitted via Periodic Delivery is not a task of NeTEXx.

none of the delivery Use Cases explicitly allow asynchronous event delivery (only a request/response model).

Asynchronous delivery was not maintained as this type of communication is typically dedicated to real-time exchange,
therefore being mainly manage by SIRI. However, as NeTEx and Siri share the same communicatin layer, asynchronous
communication available for SIRI is also available for NeTEx.
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MeTEx

Send single request

Send single request
with filters

Send single response
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Send push deliv ery

Figure 1 — NeTEx requests

Structure follows Transmodel’s Functional Areas.

Table 2 — Transmodel’s Functional Areas.

Data Provider

Transmodel
Transmodel area name
area number
1 Study passenger behaviour and determine the demand
2 (Re)design the network
3 Plan the service to be offered
4 Define a fare policy
5 Plan detailed timetables
6 Schedule vehicle blocks
7 Schedule driver duties
8 Prepare driver rosters
9 Manage drivers
10 Manage vehicles
11 Perform and control the driving process
12 Plan and organise passenger information
13 Provide passenger information on the planned service
14 Provide passenger information on the actual service
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15 Plan maintenance work

16 Plan and process maintenance orders
17 Control maintenance work

18 Manage incidents

19 Analyse maintenance actions

20 Manage material

21 Organise sales

22 Operate sales

23 Validate/check and charge

24 Manage money transactions

25 Manage statistical results

26 Manage personnel

27 Define marketing policy

28 Improve and maintain the relation with the public

5.2.3.1 Provide the data for network design, analysis and organisation

NETWORK-001: (Re)design the network (Transmodel)

NETWORK-002: Plan the service to be offered (Transmodel)
NETWORK-003: Plan detailed timetables (Transmodel)

5.2.3.2 Provide information to passenger information systems

PASSENGER-001: Provide passenger information on the planned service (Transmodel)
PASSENGER-002: Provide passenger information on the actual service (Transmodel)

5.2.3.3 Provide information to other service providers
5.2.3.4 Provide information to AVMS and other operational units

VEHICLE-001: Schedule vehicle blocks (Transmodel 6)
VEHICLE-002: Perform and control the driving process (Transmodel).
5.2.3.5 Provide information about maintenance work and temporary services, restrictions

MAINT-001: Plan maintenance work (Transmodel)
VALIDITY-001: Provide support for defining object validities
5.2.3.6  Provide fare-related information

FARE-001: Define a fare policy (Transmodel)
FARE-002: Organise sales (tickets) (Transmodel)
FARE-003: Validate/check and charge (Transmodel)
5.2.4 Object Lifecycle Support Use Cases

VERSIONING-001: Mark stops, routes, timetables as

— under construction;
— suggested,;
— released;

— obsolete.

VERSIONING-002: Provide support for delivery versioning
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5.2.5 Security Use Cases

SECURITY-001: Authorisation
SECURITY-002: Authentication
SECURITY-003: Access rights

SECURITY-004: Data integrators that collect and re-distribute data from various feeds to different channels shall obey
rules about who is allowed to upload particular data records and who is allowed to receive them.

5.2.6 Excluded Use Cases

Table 3 — Examples that illustrate what is out of the scope of NeTEx.

Excluded use cases or business Source Reason for exclusion
domains

1) To identify monitoring points to | TRANSMODEL Same as SIRI reference data exchange
the public as | RT#01 (TransModel area 17) Note: NeTEx will
stations/stops/platforms include a physical model for the exchange
of IFOPT stop data.

2) Torelate situations to the network | TRANSMODEL Same as SIRI SX reference data exchange
and to journeys in the network OPS#02 (TransModel area 18).

3) To report unplanned disruptions | TRANSMODEL Same as SIRI SX reference data exchange
within the network in relation to | UTMC#02 (TransModel area 18).
specific stops or arrivals at a stop

4) To show signs on maps and | TRANSMODEL Technology specific.

virtual-reality displays GIS#02

5) Detailed use of parking for Not scheduled information (see DATEXX
passengers and vehicles ).

6) Traffic light prioritisation and Note: Reference data (e.g. beacons,
control of roadside traffic sensors) can be part of point reference
management equipment data.

7) Road crossings and road No relation to public transport.
interchange data

8) Control actions Possible future extension.

9) Driver duties and rostering Possible future extension.

10) Ressource plan Possible future extension.

11) Freight Freight will be a transport mode, in order to

plan track utilization, but there will be no
detailed freight planning.

12) Public transport services NeTEX can provide such systems with
performance monitoring planned timetable data, but will not deal
with actual timings.

5.3 Use Cases
5.3.1 Requirements Table

NOTE 1  Version filter means a filter by version and validity condition (e.g. date, time from, until).
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Table 4 — Overview of all content use cases

Use Case Focus on Filtering Comments
NETWORK-001-001 Provision of | Network by version, NeTEx Part 2
different network versions for by planning state,
simulation, planning or analysis by mode
tools y '

by operator,

by line,

by area,
NETWORK-001-002 Stop places, by version, by area,
Planning and understanding the | Stop points, by operator,
accessibility of an area or region Vehicles by line,

by accessibility

attributes
NETWORK-001-003 Network by version, by
Provision of several network planning state,
descriptions  corresponding  to by mode,
different level of service by operator,

by area,

by line
NETWORK-002-001 Stops, by version,
Identifying the stops and connection | Routes by mode,
stops in a PT network by operator,

by area,

by line
NETWORK-002-002 Connection links by version,
Identifying the interchange and by operator,
connection points in journeys by mode,

by area,

by line
NETWORK-002-003 Service patterns by version,
Definition of service policy by mode,

by operator,

by area,

by line
NETWORK-002-004 Stops, by version,
Provision of flexible transport | Routes, by mode,
topology Service patterns by operator,

by area,

by line
NETWORK-003-001 Timetables by version, NeTEx Part 2

Electronic registration of public
transport routes

by planning state,
by operator,

by mode,

by line
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NETWORK-003-002 Timetables by version, NeTEx Part 2
Planning frequency based services by planning state,

by operator,

by mode,

by line
NETWORK-003-003 Timetables by version, NeTEx Part 2
Provision of means to exchange by planning state,
timetables of different precision by operator,

by mode,

by line
NETWORK-003-004 Timetables by version, NeTEx Part 2
Provision of timetables that specify by planning state,
passing times at timing points only by operator,

by mode,

by line
NETWORK-003-005 Timetables by version, NeTEx Part 2
Provision of timing information by planning state,
related to flexible transport services by operator,

by mode,

by line
PASSENGER-001-001 Provision of | Network, by version, by NeTEx Part 2
passenger information on the | giops, mode,

Routes, by line,

by area,

by data provider
PASSENGER-001-002 Stops by version,
Relating physical stops to complex by mode,
data objects such as stations by area,

by data provider
PASSENGER-001-003 Stop points by version,
Planning the usage of platforms by mode,

by operator,

by area,

by data provider
PASSENGER-001-004 Stop points by version,
Planning the shared use of by mode,

by area,

by data provider
PASSENGER-001-005 Stop places, by version,
Planning for flexible pick-up points | Stop points by mode,
for demand-responsive and other by operator,
services

by area
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PASSENGER-001-006 Stop places, by version,
Assignment of labels Lines by mode,

by area,

by operator,

by data provider,

by language
PASSENGER-001-007 Stop places, | by version,
Finding stops and stations for a Routes by mode,
place by area,

by operator,

by data provider
PASSENGER-001-008 Stop places by version,
Describing the relation of the stop to by area,
nearby objects and landmarks by mode,

by operator
PASSENGER-001-009 Stop places by version,
Relating physical access points to by area,
stations by mode,

by operator, by data

provider,

by accessibility

attributes
PASSENGER-001-010 Stop places by version,
Renaming stops by data provider,

by operator,
PASSENGER-001-011 Stop places by version,
Finding DRT and flexible services by area,

by mode,

by operator
PASSENGER-001-012 Service patterns, | by version,
Exchange the topology of On- | Stop places by area,
demand transport by mode,

by operator,

by line
PASSENGER-001-013 Localities, by version, NeTEx Part 2
Planning journeys between places | Stops, by area,

Connection links, | by mode,
Timetables by operator,

by line,

by data provider
PASSENGER-001-014 Stops, by version, NeTEx Part 2
Planning journeys through the | Connection links, | by area,
network including detailed | Timetables by mode,

connection times

by operator,
by data provider,
by line,
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PASSENGER-001-015

Planning journeys through the
network for mobility restricted users

Stops,
Connection links,
Timetables,

Accessibility
attributes

by version,

by area,

by mode,

by operator,

by data provider,
by line

NeTEx Part 2

PASSENGER-001-016 Common (global) | by version,
Identifying stop points when | identifiers for stop | py greq,
exchanging data  between pog’ltlfo‘, localities | mode

i 3 and lines '
distributed journey planners by data provider
PASSENGER-001-017 Stop places, by version,
National language support Lines, by area,

Localities by mode,

by data provider,
by operator

PASSENGER-001-018 Stop components, | by version,
Managing car parks as connection | Connection links by area,
point between the road network and by mode,
the PT network .

by data provider,

by operator
PASSENGER-001-019 Data ownership | by version,
Distributed assignment of | attributes by area,
responsibility for data management by mode,

by operator,

by data provider
PASSENGER-001-020 Service Patterns, | py version,

Interchanges by area

Referencing locations to schematic y '
maps by mode,

by operator,

by line,

by data provider
PASSENGER-001-021 Object references | py version,
Linking multimedia content to public by area,
transport objects by mode,

by operator,

by line,

by data provider,

by media type
PASSENGER-002-001 Object references | by version,
Provision of passenger information :‘_or stop  points, | py area,
on actual service Ines, journey

patterns, journeys by mode,
by operator,
by line,

by data provider
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OTHER-001-001
Showing stops on a map

Geographical
position of stop
points and routes

by version,

by location (area or
point),

by mode,

by operator,

by line,

by data provider,

OTHER-001-002

Provision of necessary information
for geographic information or
Inspire

Network

by version,
by area,

by mode,
by operator,
by data,

by type (only
geographic
information)provider

VEHICLE-001-001 Journeys, Blocks, | by version, NeTEx Part 2
Plan vehicle demand for timetable | Garages, Vehicle | py mode,
types by operator,

by line,

by group of line,

per garage
VEHICLE-002-001 Timing patterns, by version, NeTEx Part 2
Exchange between scheduling | Connection links, | by mode,
system and AVMS Activation points | by operator,

by line,

by validity
VEHICLE-002-002 Common by version, NeTEx Part 2
Provision of reference data to idlentifiers for SttOP by mode,
manage incidents :Ci)naecse;ﬁd joL?zeiZ by area,

by operator,

by line,

by data provider
VEHICLE-002-003 Stop points, by version,
Managing the connections between | Connection links by mode,
stop points at an interchange by area,

by operator,

by validity
VEHICLE-002-004 Connection links by version, NeTEx Part 2
Planning transfer margins for by mode,
guaranteed connections between by area,
Services by operator,

by line
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VEHICLE-002-005 Stop points, by version,
Identifying the monitoring points | Connection links by mode,
exchanged between different AVL by area,
systems by operator,
by line
VEHICLE-002-006 Stop points, by version,
Identifying the relationship of the | Connection links by mode,
monitoring points to other points in by area,

an interchange

by operator,
by data provider

VEHICLE-002-007 Stop points, by version,
Managing the traffic for an area Routes by mode,
by area,
by operator
VEHICLE-002-008 Common by version, NeTEx Part 2
Management of statistical results | identifiers for PT | by mode,
objects
by area,
by operator,
by data provider,
by type of PT object
VEHICLE-003-001 Vehicle blocks by version, NeTEx Part 2
Management of vehicles by mode,
by line,
by operator,
by data provider,
by equipment
MAINT-001-001 Stop points, by version, NeTEx Part 2
Planning of maintenance work Routes, by mode,
Journey patterns, | by operator,
Timetables, by area,
vehicle blocks by line,
by validity
VALIDITY-001-001 Stop points, by version,
Temporary change in  stop | Routes, by mode,
availability (timetables) by operator,
by area,
by line,
by validity
VALIDITY-001-002 Timetables, by version, NeTEx Part 2
Temporary timetable and service | Validities by mode,
changes by operator,
by area,
by line,
by validity
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NOTE 2  Data Producers should support a “capability request” telling which filters it supports. It is recommended that

data producers support filter by version, line and mode at least.

5.3.2 Collection of Use Cases

The list of use cases in this section presents a variety of public transport activities that could benefit by using
the NeTEx data exchange interface. So in most cases the focus lies on the data contents that are to be

exchanged (content use cases).

The use cases are not directly NeTex use cases. The following tables describe how NeTex is used to facilitate

these use cases and which requirements for NeTex originate from them.

Use cases number 1-9 originate primarily from TRANSMODEL, numbers 11- 46 from IFOPT.

The numbering may have gaps because of removal of use cases (numbers are currently persistent).

5.3.2.1 Provide the data for network design, analysis and organisation

NETWORK-001: (Re)design the network (Transmodel)

NETWORK-002: Plan the service to be offered (Transmodel)

NETWORK-003: Plan detailed timetables (Transmodel)

5.3.2.1.1 NETWORK-001: (Re)design the network (Plan the main characteristics of the service)

Use Case: NETWORK-001-001(#1)

contribution

Name Provision of different network and timetable versions (suggested, real, etc.) for
simulation, planning or analysis tools (like design network tools).
Source TRANSMODEL
IFOPT LA#01
Description Area 2: Re-Design the network:
The process of defining the network involves the following activities: Take all global
decisions regarding the network structure, taking into account the defined quality of
service that has to be offered and the guidelines from management (budgets,
policy).
Define the area that will be served.
Define the stop points.
Define the routes.
Area 3: Plan the service to be offered:
Take all global decisions regarding the quality of the service that has to be offered,
within the limits of budgets and other guidelines from management (define minimum
and maximum travel times, interchange points etc.).
Define the service quality level and quality objectives.
Define the frequency on the line(s).
Define the type of service (demand responsive, line oriented etc.).
Define the service constraints (boarding or alighting restrictions).
Calculate the global running times.
Calculate the global need for vehicles and drivers.
Multiple versions of networks can co-exist for planning purposes.
NeTEx NeTEx provides a means to exchange the actual state of the Network.

NeTEx provides a means to exchange suggested services and to exchange
different network versions.

Main actors

Strategic planning systems, timetable planning, traffic flow prediction systems.
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Such type of exchange may need less precise information than for passenger
information or AVMS. It may be more “frequency oriented” (NeTEx part 2) for timing
information for example.

Need exchange of Journey Patterns (sequence stop and timing points).

Strategic

Traffic Flow

Planning

System

. Scenario-Based
Network Versions )
) Network Version
for Scenarios
Analyses

Figure 2 — lllustration for use case Provision of different network and timetable versions

Use Case: NETWORK-001-002(#2)

Name Planning and understanding the coverage of an area or region by public transport

Source IFOPT : LA#02.

Description In order to plan the adequate accessibility on the PT service within a region, a
detailed model of actual coverage is needed.

NeTEx NeTEx allows for describing the availability and accessibility of stop places and stop

contribution

points as well as the PT service offer within a region.

Main actors

Urban development departments, authorities.

Main objects

Stop places, stop points, accessibility attributes.

Use Case: NETWORK-001-003 (#3)

Name Provision of several network descriptions, corresponding to different level of service
that may be applicable when a strike or a specific event (flood, pollution level, etc.)
occurs.

Source NeTEX

Description In addition to the currently active PT network it may be beneficial to exchange
network versions that reflect different situations that may occur regularly (e.g. sports
events), sometimes (e.g. traffic reduction due to high pollution), rarely (e.g. flooding
of city areas) or hopefully never (e.g. catastrophic scenarios).

NeTEXx PT network topology.

contribution
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Main actors

Operators, authorities.

Main objects

Validity definition of stops and lines.

5.3.2.1.2 NETWORK-002: Plan the service to be offered in detail

Use Case: NETWORK-002-001(#4)

Name

Identifying the stops and connection stops in a PT network when creating a schedule

Source

IFOPT : SCHED#01

Description

Schedulers of Public Transport timetables plan and schedule journeys for PT
vehicles that will move between designated stops and timing points. To do this the
stops and timing points shall be given unique identifiers that can be used to
reference unambiguously the scheduled stop points of the journey. The identifiers
for internal scheduling and operational use may be different from those given out on
the timetable or other information to the public. Public identifiers may comprise a
label, a short code, a long code or all three.

EXAMPLE 1 London Heathrow, Heathrow, LHR, 4900345671, or Kings Cross,
Kings Cross Rail Station, KGX, and '9100KINGX'.

Timing points that are not stops are not normally published to the public but will still
need to be identified internally. There may be multiple internal identifiers for the
same stop point relating to reservation, operation or control systems.

A scheduled stop point is, in effect, a planned break in the journey for alighting or
boarding that may be, but is not necessatrily, related to an actual physical stop point.
For example, for scheduled stops at large stations the vehicle journey may be
additionally assigned to a specific platform or stance within the station.

EXAMPLE 2 Kings Cross, Platform 9

The scheduled stop point exists independently of this assignment, which may
change when the vehicle journey occurs.

To prepare a schedule, a scheduler normally will begin by creating a service pattern,
a list of the designated stops points in sequence that defines a route. Where an
existing set of reusable stop points already exists, the list will be selected from these
existing points. If there is no general system the stops will be assigned arbitrary
names on an ad hoc basis, and identifiers allocated from a designated name scope.
If the schedule involves a new stop there may be a need to define a stop and allocate
new identifiers.

The definition of the route may be identified and exchanged independently of the
timetable.

NeTEx
contribution

NeTEx provides means to exchange the detailed network topology, including stop
places, timing points, routes and journey patterns.

Main actors

Authorities and operators.

Main objects

Stop places, boarding position, quays, access points, path, interchange and
connection links, routes, journey patterns, timing points.

Timing information can be published/guaranteed in certain connection links only
(attribute of connection links).

Use Case: NETWORK-002-002(#5)

Name When creating a schedule, specifying the connection points where interchange
between journeys takes place.
Source IFOPT : SCHED#03
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Description

Places in the network where there is a possibility of making a transfer may be
designated as points where interchanges take place and explicitly identified by
connection links or other grouping mechanisms that associate stop points. To
represent the possibility of transfer between two stop points, schedulers may create
connection links which may have unique identifiers within the system so that they
may be reused.

Connections may also be made between services using the same stop point.
Connections ideally should represent the physical movement between stop points;
any contingency time at the connection point to allow for irregular operation of
services should be identified separately.

Certain connection points may be favoured over others and be assigned weightings.

NeTEXx
contribution

NeTEx (part 1) provides a way to exchange all the topological and geographical
information about connections.

Main actors

Authorities and operators.

Main objects

Stop places (with their neighbours).
Geographic location.

Infrastructure links (to discover if there's a way on the road to go from one stop place
to another).

Connection links, path links and navigation path.

Use Case: NETWORK-002-003(#6)

Name Definition of service policy.

Source NeTEx

Description For concessionary reasons sometimes passengers are only allowed to alight from
a service after the vehicle has left a certain area.

NeTEx NeTEx must be able to express rules like:

contribution

If you board at that stop, you can’t alight at these stops (Routing constraints).

Main actors

Authorities and operators.

Main objects

Service policy.

Use Case: NETWORK-002-004(#7)

Name Provision of flexible transport topology
Source NeTEx
Description FTS (Flexible Transport Service) and DRT (Demand Responsive Transport) are

more and more used in public transport and need to be described and exchanged.
FTS being more generic than DRT since flexibility may not be directly linked to the
demand, but may be related to some operating needs or cost optimisations.

The following flexible service types are to be considered:
— Virtual line service.

— Flexible service with main route.
— Corridor service (Flexible service without main route).

— Fixed stop area-wide flexible service.
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— Free area-wide flexible service.

— Mixed types of flexible service.

NeTEx
contribution

NeTEx (part 1) provides a way to exchange all the topological and geographical
information about FTS and DRT.

Main actors

Authorities and operators.

Main objects

Stop places, stop points, zones, lines, routes, journey patterns.

53.2.13

NETWORK-003: Plan detailed timetables

Use Case: NETWORK-003-001(#8)

Name

Electronic registration of public transport lines and services

Source

NeTEx

Description

In some countries or regions PT operators have to tender for the concession to
operate a PT line. This is due to a legal requirement, which makes sure that
passenger information is available a certain time before service changes take place.
Operators send their application together with the timetable they intend to run to the
local authority. The local authority chooses the most beneficial tender and awards
the concession to the winning transport operator.

The timetables of the winning PT operator are published when the services go in
operation.

Tender documents including the suggested timetables shall not be disclosed to
competitors.

NeTEx
contribution

NeTEx part 1 provides means to define a common understanding of stop places,
stop points and connection links. It is able to express ownership of data.

The definition of timetables is up to NeTEX part 3.

Main actors

PT operators, authorities.

Main objects

Stop places, stop points, journey patterns, timetables.

Use Case: NETWORK-003-002 (#9)

contribution

Name Planning frequency based services.

Source NeTEx

Description For non-timetabled services, so called “Frequency based services”, the frequency
of the service at each stop for any time and day type shall be planned and published.

NeTEX NeTEXx part 2 allows to define frequency-based services.

Main actors

Authorities, operators.

Main objects

Journey patterns, timetables.

Use Case: NETWORK-003-003 (#10)

Name

Provision of means to exchange timetables of different precision.
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Source NeTEx

Description Some timetables, in particular in urban rail environments, are planned with a high
degree of accuracy (with a precision of a few seconds). But in other cases, especially
in rural settings or when planning demand-responsive transport, arrival and
departures times cannot be stated very precisely in advance.

NeTEXx NeTEx allows to express how precise arrival and departure times in timetables are.
contribution (Netex Part 2)
Main actors Operators, authorities.
Main objects Journey patterns and timetables.
NOTE Potentially it could be helpful to have precision information on other data, e.g. precision of coordinates.

Use Case: NETWORK-003-004 (#11)

Name Provision of timetables that specify passing times at timing points only.
Source NeTEx
Description One approach for planning timetables is to distinguish between timing points and

non-timing points. The timetables then contain only the passing times of the services
at the timing points. To determine the passing times at non-timing-points
interpolation methods shall be used. For interpolation the distances between stops
shall be known. Distances between stops belong to the route layer of the network.
This means that projections of the service stop points layer to the geometric route
network layer shall be possible.

NeTEXx NeTEXx considers only linear interpolation based on stop distances on the route
contribution network layer.

NeTEx provides projection mechanisms between timing patterns, service patterns
and the route network.

Main actors operators, authorities, passenger information systems.

Main objects Service pattern, Timing pattern, timing points, timing links, routes.

Use Case: NETWORK-003-005(#12)

Name Provision of timing information related to flexible transport services.
Source NeTEx
Description Flexible transport is characterised by flexible routing and scheduling.

Flexible services can operated on regular line topologies or on a flexible topology.
Flexibility may can be applicable for a all service but also for partially flexible service
or for "mixed types of flexible service" inside the same journey.

Several types of flexible services are to be considerered:

— Fixed passing times (meaning schedules passing time: there is a
timetable, but the service will only run under condition, mainly sufficient
demand).

— Dynamic passing times.

— Fixed headway frequency (in this case, a maximum waiting time is
available, but no passing times are defined, all is done dynamically
depending on the demand or any other needs).
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NeTEXx
contribution

NeTEx (part 2) provides a way to exchange all the timing information about FTS
and DRT.

Note that NeTEXx point of view on flexible services is a passenger information point
of view, not an operator point of view.

Main actors

Authorities and operators.

Main objects

Journey patterns and timetables.

5.3.2.2 Provide information to passenger information systems

— PASSENGER-001: Provide passenger information on the planned service (Transmodel)

— PASSENGER-002: Provide passenger information on the actual service (Transmodel)

5.3.2.2.1 PASSENGER-001: Provide passenger information on the planned service

Use Case: PASSENGER-001-001 (#13)

contribution

Name Provision of passenger information on the planned service.
Source TRANSMODEL
Description Give information on the planned services (i.e. information available before the 24
hours operational cycle) to passengers, either by display video, audio (incl. phone
desks) or online (web, wap, etc.). This information can be passive or delivered on
request.
Provide passive information on the planned service by electronic or paper media
at stops, on-board or through other distribution channels.
Deliver on request information on the planned service (trip preparation help):
— Journey planning.
— Timetable passing time info (NeTEXx part 2 only).
— Mapping&geographic information (optional).
— Fare information (NeTEXx part 3).
NeTEXx NeTEx provides a means to exchange the full needed PT network and timetable

and fares description (network topology for part 1).

NeTEx can provide information about the data owner, the data administrator and
the data source for each data item.

Referenced organisation can be described by NeTEXx.

NeTEXx is only a data exchange interface (data carrier). Nothing will be defined on
responsibilities (has to be stated in a specific contract).

NeTEXx provides information about “media” equipment at stop places and on-board.

Main actors

NeTEx is used between scheduling systems (producer) and passenger information
systems (consumer) or between several passenger information systems.

Main objects

Stop places (boarding positions, quays, etc.), lines, routes, journey patterns,
timetables, places, connection links, access links, POls.

Additional (generic) information like notes, line colours, descriptive text, icons etc.
Stop Place component: passenger information equipment.

Data source and owner.

Organisation types: authorities, operators, service providers.
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Timetable Journey
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Detailed Planned
Service

Figure 3 — lllustration for use case Provision of passenger information on the planned service

Use Case: PASSENGER-001-002 (#14)

Name Relating physical stops to complex data objects such as stations.
Source IFOPT : SCHED#06
Description In preparing a schedule that has a scheduled stop point at a large station or

interchange, schedulers may need to give an indication of where in the interchange
each stopping point is located. This advice may be given at various levels.

EXAMPLE Waterloo, Waterloo East, Waterloo East platform 6.

When planning schedules, transfer times may be a necessity that need to be
recorded for different types of passengers.

NeTEx NeTEx provides a way to exchange a detailed physical stop description based on
contribution the IFOPT Stop Place concept.

Main actors Authorities, operators and service providers.

Main objects Stop places and stop place components.

IFOPT Stop Place concept.

Use Case: PASSENGER-001-003 (#15)

Name Planning the usage of platforms so that sections of a train may be related to sections
of the platform.
Source IFOPT : SCHED#07
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Description

Accommodation on trains is not always the same in each section - first class seating,
catering accommodation, sleeping accommodation etc will be allocated to different
sections of a train. In some cases trains will be split or combined during the journey
- S0 passengers making journeys between two stop points may need to be in a
particular section of a train. Also on express trains, tickets are also often pre-
assigned to a specific seat in a specific carriage. Both of these situations lead to a
need to identify to the public the section(s) of the stop point (platform) at which a
section of a train with relevant features will stop. This may be in formats such as
"platform 3, front part of the train" or "platform 3, yellow zone" or "Platform 3, section
D"

NeTEx
contribution

NeTEx provides a way to exchange a detailed and unambiguous platform
description.

Also linked to NeTEx Part 2 (timetable and journey information).

Main actors

Operators, passenger information systems, AVLS.

Main objects

Quay, boarding position, vehicle stop point, vehicle stop position.

Use Case: PASSENGER-001-004 (#16)

Name

Planning the shared use by different trains at the same time of the same single
platform that is broken down into sectors.

Source

IFOPT : SCHED#08

Description

At some major rail stations it is possible for a single "platform” to be occupied by
more than one separate train, each departing at a different time for different
destinations. This is a special version of previous use case. The platform may have
a secondary split into sectors "platform 4A", "platform 4B", to indicate to passengers
where they should stand in order to board their designated carriage efficiently, or to
access the correct part of a multi-part train.

NeTEx
contribution

NeTEx provides a way to exchange a detailed and unambiguous platform
description. A multimodal use of the same platform is possible.

Also linked to NeTEx Part 2 (for timetable and journey information).

Main actors

Operators, passenger information systems, AVLS.

Main objects

Quay, boarding position, vehicle stop point, vehicle stop position.

Use Case: PASSENGER-001-005 (#17)

Name

Planning for flexible pick up points for demand responsive and other services.

Source

IFOPT : SCHED#09

Description

Demand responsive services, and Hail & Ride services, seek to serve passengers
by stopping at a location close to their door on a pre-ordained route. That route may
be one which is followed regularly, or it may be one that is created dynamically for
each journey to meet specific passenger requirements that have been booked in
advance. In these cases there are both operational and public information needs to
be able to identify stop places which may represent a linear section of a
predetermined route, or a zone of streets, on which the vehicle will stop on one or
more occasions as necessary on an individual vehicle journey. There is a need both
for codes for such stops and labels that can be used for the public provision of
information.

NeTEx
contribution

NeTEx provides a way to exchange the description of pick up points for demand
responsive services.
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Main actors

Operators, passenger information systems, booking call centres.

Main objects

Stop places that can be dynamically allocated in a defined area (geographical
location may be predefined points inside the area, or any point inside the area).
Service information (such as booking phone number, web site, minimum booking
delay, etc) should also be available.

Use Case: PASSENGER-001-006 (#18)

Name

Assignment of labels for destinations, places, and stops, for use in destination
boards, stops, tickets, on-board displays, announcements etc

Source

IFOPT : SCHED#10

Description

Schedulers need to assign consistent unambiguous names to stops, and stop
points, on all forms of printed and electronic media. Normally there will be a number
of canonical labels to use for different media types and footprints, such as a short
name (e.g. Kings Cross ), a long name (e.g. London Kings Cross Station ), a name
to print on tickets, (e.g. London Kings Cross)a hame to use in SMS messages (e.g.
KingsX), etc. Typically systems will hold a set of definitive labels that follow uniform
typographical and spelling conventions for example as to hyphenation,
capitalisation, use of abbreviations, etc.

EXAMPLE 1 Frankfurt. a. m. vs. Frankfurt am M,. or St. Jean-en-Provence vs. St
Jean en Provence)).

This is to ensure a consistent brand, for the service provider and to make the
presentation of lists of similar names ergonomic to the user.

Different delivery systems will need to compose different labels for the same stop in
different contexts. Where there are identical or similarly-named elements it may be
necessary to include additional qualifiers such as the name of the administrative
area to discriminate between them.

Destination displays on buses and on signs at stop points may be constrained to be
within a limited number of characters, and formatted in a style which is appropriate
to the context of the service being provided. A destination may be described
differently between a local service and a long-distance one.

EXAMPLE 2 Consider two services heading for Bristol, Marlborough Street Bus
Station

- the local service within Bristol will not state the name of the town, for instance, and
just say "Marlborough Street Bus Station", whilst the long-distance service may only
state the name of the town and ignore the detail of where in the town the service
stops, "Bristol".

Journey planning systems reference stops and stations in many different ways; both
associating them with topographical and address data to support place finding, and
describing the scheduled stop points of the journey. Suppliers of journey planning
systems typically shall assemble topographical address, stop and timetable data into
a normalised format in order to transform it into the internal representation used by
their journey planning engines. Stop data provides a crucial role in this process as
it constitutes a separate and distinct information layer that can be used to relate
timetable data to GIS data layers.

AVL systems will use these same headings for dynamic displays.

Mechanisms are needed to distribute changes to reflect renaming and the addition
of new stops.

NeTEXx
contribution

NeTEx provides a way to exchange all the labels used to name public object such
as lines and stop places.

Main actors

Authorities, operators, passenger information systems.

Main objects

Naming attributes of stop places and lines.
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Use Case: PASSENGER-001-007 (#19)

Name

Finding stops and stations for a place (point, locality, or general area) and their
public transport services.

Source

IFOPT : JP#02

Description

Passengers using journey planning systems will need to find the nearest points of
access to PT for the origin and destination of their trip. They may not necessarily
know of the existence of, let alone the name of, the relevant stop or stopping point,
and may use a variety a strategies to indicate their location: entering a point of
interest name, a place name, an address or postcode, or clicking on a map.

The journey planner will use gazetteers and other mechanism to make a location-
based search to find the nearest stop or stops that may be relevant. In order to be
able to do this the journey planner shall be able to relate the stop to a GIS context
and/or to associate it with a topographical name.

Journey planners may support multiple aliases for both places and stops.
EXAMPLE London Kings Cross', 'Kings Cross', 'Kings Cross station.

The precision of the search may vary widely in different contexts. To take a local
bus the passenger will be interested in a few stops within easy walking distance. For
long-distance travel passengers may tolerate a much larger search area: typically
journey planners will support specific PT related concepts of place such as London
any airport or London (any mainline station)".

Moreover, passengers will be interested in knowing the services available at a
specific stop. Having found a stop (either by a location based search or by explicitly
entering a name or public stop code), a passenger will be shown the services
available at the stop. This could be either as a departure board, or as a list of modes
(for example to see how they might travel to an airport). The stop may be identified
either by its canonical name, public short code or both - thus providing a means of
familiarising passengers with the alternative ways of accessing information about
the stop place. The results will also show the destinations of different services as
either place names, stop hames or Point of Interest names.

NeTEx
contribution

NeTEXx provides ways to deliver lines and the stops they are calling at. Thus enabling
to find at which locations and points of interest are served by each line.

Main actors

Authorities, operators, passenger information systems.

Main objects

IFOPT Stop places and components: Names, geographical location, address.
Infrastructure links (mainly road).

Point of Interest (connected to Stop Places).

Lines, Journey patterns, Connection links

Use Case: PASSENGER-001-008 (#20)

Name Describing the relation of the stop to nearby objects and landmarks to help identify
them to the public.

Source IFOPT : JP#05

Description A journey planner needs to be able to offer a passenger detailed guidance on how

to find a stop. The name of a stop may be additionally labelled or qualified in terms
of places or POls in the immediate vicinity. Map based presentations may show the
relative positioning and access paths needed to reach the stop in relation to
landmarks and Points of Interest.
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NeTEx provides means to exchange all attributes of stops points and stop places,
including their relative position to nearby landmarks.

Main actors

Authorities, operators, passenger information systems.

Main objects

Location descriptive information (not geographic coordinates).

Use Case: PASSENGER-001-009 (#21)

Name Relating physical access points (entrances) to complex objects such as stations and
POls.

Source IFOPT : JP#06

Description Large transport interchanges and POls may have a number of different entrances,
addresses, parking areas etc and a journey planner may need to indicate to the user
which entrance they should use and how to identify it in relation to the urban context.

NeTEXx NeTEXx provides means to exchange all attributes of stops points and stop places,

contribution

including all their stop areas (entrances, parking areas, etc).

Main actors

Authorities, operators, passenger information systems.

Main objects

Stop place areas.

Use Case: PASSENGER-001-010 (#102)

Name Renaming stops.

Type Content use case.

Source NeTEx

Description Physical stops sometimes happen to be re-named. In such an event all stop
attributes and service information remain unchanged, except the name of the stop
or station. Transport authorities plan such re-naming in advance and inform other
parties (e.g. passenger information systems) about the change and when it will be
effective.

NeTEx NeTEXx provides means to exchange naming attributes and their validity periods.

contribution

Main actors

Authorities, passenger information systems.

Main objects

Stop names and validities.

Use Case: PASSENGER-001-011 (#22)

Name

Finding DRT and flexible services.

Source

IFOPT : JP#14 and SCHED#09
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Description Some stops do not have simple point geometries.
EXAMPLE
Hail and Ride sections: These will typically be a contiguous section of road marked
by a start and end point
Flexible zones: these will typically be arbitrary polygons
Variable bays: These will be dynamically allocated bay assignments within a bus
station.
Journey planners will typically use additional mechanism to find such stops and
additional labels to describe such stops.

NeTEXx through stop places and components.

contribution

Main actors

Authorities, passenger information systems.

Main objects

Stop places.

Use Case: PASSENGER-001-012 (#23)

Name

Exchange the topology of On Demand Transport (flexible line) with (or from) call and
booking centres, information systems or journey planners.

Source

NeTEXx

Description

Demand responsive transport (DRT) operates in several forms: Some services
follow a journey pattern with defined stops, but omit some stops if no passenger
wants to board or alight. Other services offer to pick up or set down passengers at
defined stops within an area. The most flexible services offer to carry passengers to
their homes (within a service area).

Information systems and call centres that advertise demand responsive transport
need to know about the service area and service type of DRT.

NeTEx
contribution

NeTEX part 1 defines the service area and service type of DRT.
NeTEx part 2 defines the service timetables and availability times of DRT.
NeTEx part 3 defines the fare policies of DRT.

Main actors

DRT operators, passenger information systems.

Main objects

DRT lines, DRT service areas.

Use Case: PASSENGER-001-013 (#24)

Name

Planning journeys between places.

Source

IFOPT : JP#07
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Description

Passengers may often wish to use topographical place names to state their travel
objectives.

EXAMPLE Cambridge to Oxford.

The topographical scope may be quite large, for example London to Paris reflecting
considerable flexibility in the user’s choice of stops. The journey planner needs to
be able to associate topographical places with stop places at different scales
appropriate to the scale and mode of travel, and in accordance with common sense
notions of place - for example airports may be outside the physical boundaries of a
city, but are the air access point stops to the city. A within-city journey would consider
local stations, whilst an intercity journey would consider mainline termini as the
starting points.

Journey planners provide passengers with both summary and detailed itineraries
that describe the way points on their journey. The stop names and any public codes
shown on the itinerary should correspond to the signage used on the stops so that
users can follow their progress. The departure stop, interchange points and
sometimes the arrival stop may also include the platform identifier.

NeTEXx
contribution

NeTEXx provides means to deliver all stops within a place and the modes of transport
that serve them. Timetables of part 2 will allow for estimating how frequent stops are
served.

Main actors

Authorities, operators, passenger information systems.

Main objects

Localities, places, stop places, stop points, lines, journey patterns, platform
identifiers, connection links.

Use Case: PASSENGER-001-014 (#25)

Name Planning journeys through the network, including detailed connection times and
detailed guidance for making an interchange between two services over a
connection.

Source IFOPT : JP#11 and JP#13

Description In planning a multi-leg journey plan through a network, a journey planning system

will take into account the transfer time needed to interchange between services at
an interchange point. Depending on the sophistication of the journey planning
system and the availability of data, the individual timings required for transfers
between different stop areas or stop points within an interchange may be taken into
account or just an average time for any transfer at the station may be used.

In particular, in the case of frequency based services enough information about the
service frequency shall be provided to the journey planning system in order to allow
for sufficient waiting time.

Journeys may be made by passengers on foot, on a bicycle, in a car or using a
combination, for example park and ride or kiss and ride. The stop model should
support journey planning of intermodal journeys.

Journey planners providing journey plans for journeys involving the traversal of large
interchanges will be concerned to provide detailed guidance on the navigation of the
interchanges, typically as step by step instructions that can be related to the signage
found within the interchange building. Depending on the sophistication of the journey
planning system and the availability of data, the individual paths required for
transfers between different stop areas or stop points within an interchange using
specifically identified navigation paths and accessibility needs may be given.
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NeTEX
contribution

Journeys for NeTEx part 2
Connection times are part of NeTEx part 1.

NeTEx only supports guidance information if it is inside a Stop place (nhot on the road
network, etc.)

The link of Stop Places (or components) to the road has to be taken into account
Guidance information may be attached to the access path links.

Main actors

Authorities, operators, passenger information systems.

Main objects

Connection links, stop places, accessibility attributes.

Use Case: PASSENGER-001-015 (#26)

Name

Planning journeys through the network, including detailed connection times, under
different constraints for mobility restricted users.

Source

IFOPT : JP#12

Description

As a refinement to previous use case, in planning a multi-leg trip through a network,
a journey planner may additionally take into account the accessibility requirements
and different transfer times needed for different types of user, with different walk
speeds or other needs, in particular for impaired mobility accessibility. Depending
on the sophistication of the journey planning system and the availability of data, the
individual timings required for transfers between different stop areas or stop points
within an interchange using specifically identified navigation paths and accessibility
needs may be taken into account or just an average time for any transfer at the
station may be used, scaled to a particular walk speed.

NeTEx
contribution

Providing enough information to support the needs of mobility restricted users is of
importance for NeTEX.

Stops places, Equipment, accessibility on path links.

Journey accessibility has to be taken into account in part 3. This comprises the
assignment of timetabled trips to vehicle attributes (e.g. low-floor, lift-equipped
vehicles).

Main actors

Authorities, operators, passenger information systems.

Main objects

Connection links, stop places, accessibility attributes.

Use Case: PASSENGER-001-016 (#27)

Name Identifying stop points when exchanging data between distributed journey planners.

Source IFOPT : JP#10

Description For large scale distributed Journey planning, networks of separate regional journey
planners exchange queries and results collaboratively in order to establish a multi-
regional journey plan. In order to do this they shall be able to use common identifiers
for stops and locations. For efficient computation certain stops or other points in the
transport network will be distinguished as points known to both engines.

NeTEX This point has to be agreed upon with CEN TC278 WG3-SG8

contribution

Availability to exchange a subset of Stop Place, to be used for connection between
Journey Planners (a dedicated attribute/classification may point this out) ...
(boundary points).

Main actors

Passenger information systems, authorities.

Main objects

Stop points, adjacent region points.
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Use Case: PASSENGER-001-017 (#28)

Name National language support (based on 1ISO-639 /IETF 1766).

Source IFOPT : GEN#03

Description Systems that display or accept textual labels may need to allow for alternative
names in different National languages for textual names for entities and their terms
of relationship. Typically systems will be coded in a primary language and aliases
will be added for other languages, tagged with a language code.

NeTEXx NeTEx allows to define names in different national languages for any textual

contribution

information, e.g. stop places, points of interest, lines, places.

Main actors

Authorities, passenger information systems, operators.

Main objects

Naming attributes of stop places, lines, places.

Use Case: PASSENGER-001-018 (#29)

Name Managing car parks as connection point between the road network and the PT
network.

Source NeTEx

Description Car parks are special kind of POI : when nearby to a PT Stop Place they can be
used as connections between road and public transport. This information is relevant
for journey planners, display and analysis of the transport offer, etc.

NeTEXx NeTEx allows to exchange stop places and stop place components and their

contribution

geocoded location.

Main actors

Authorities, passenger information systems.

Main objects

Stop places, stop components and connection links.

Use Case: PASSENGER-001-019 (#30)

Name Distributed assignment of responsibility for data management.
Source IFOPT : GEN#01
Description The data sets covered by NeTEx are large and belong to many different

stakeholders. The task of gathering, collating and aggregating the data necessarily
shall be distributed among many different organisations. Some degree of central
coordination is needed to agree who is responsible for which type of data, to agree
common interfaces, and to agree the partition of code namespaces so that data
coded to a common standard can be aggregated without clashes as to the unique
identifiers.

Each data object should have:

- Operational responsibility.

- Owner (legal owner of the data who holds the copyright).

- Data Provider (Organization which runs the producer of the data).

- Administrator (Organization which is responsible for the content of the data).
- “Data System” : Name Space in which identifiers are unique.
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NeTEx NeTEx provides means to define ownership of data objects so that it becomes clear

contribution who is responsible to maintain the data. It also provides unique object identifiers that
allow mapping of object references across system boundaries.

Main actors Data aggregating systems, authorities.

Main objects Ownership attributes for stop places, stop points, lines, equipment, connections
links.

Obiject reference mechanisms.

The 2 following diagrams (Figure 4 and Figure 5) describe an example of an organisational context that
requires a distributed role and corresponding responsibility assignment.

In this example it is illustrated that several organisations do maintain the data that describes the informational
results of the processes that are executed by them. The following roles are shown:

— Schedule planning role as executed by PTO’s.

— A PTO may be responsible to plan it's operations and provide the service view on the operational
schedule plans for external usage.

— Stop place accessibility planning as executed by infrastructure managers.

— Municipal infrastructure management organisations may be responsible to provide the service view
on build and maintenance plans of stop places for external usage.

— Matching of schedule and stop place information as well is maintaining general integrity.

— A separate role, the information manager, is shown that maintains the matching of the different
information sets. Matching of schedules and stop information is realised through the NeTEXx concept
of “passenger stop assignments” that match logical stops (schedule) to physical stops (stop place
information).2

— Collating and aggregating of sets of information.

— The integrator is responsible for collection and aggregation of the various datasets that collectively
describe the entire operation within an area (e.g. region or country). The result is the provision of
information to users that completely and consistently describe the operation as carried out,
regardless of service provider origin.

— End-usage of information.

— Information can be used by various types of users, e.g. providers of a journey planning service. The
PTO’s and infrastructure managers are users as well.

One major justification for the existence of an integrator is the requirement that (sub) regional information
can be used consistently, regardless the partitioned structure of the original information sets that are provided
by the service providers that implement their part of the services. This is illustrated by Figure 5, where an
end-user requests data through a NeTEXx filtered request, that describes the operation in e.g. a single city.
This filtered sub-set is represented as the grey rectangle.

2 parts of this role could be carried out by the PTO’s. For the sake of clarity of the example, these considerations are not
taken into account, apart from the fact that NeTEx should not limit the implementation of different organizational structures
that are different from this example.
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Figure 4: lllustration for use case Distributed assignment of responsibility.
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Figure 5: Illustration for use case Distributed assignment of responsibility, showing the referencing
of layers and the use of filtering

Result of discussion on identifiers and data integration:

The NeTEx data model should allow for multiple identifiers per data object, depending on data system.

Use Case: PASSENGER-001-020 (#31)

Name Referencing locations to schematic maps
Source NeTEx
Description Schematic maps help passengers in finding locations (e.g. stations on network

maps) or in choosing the best walking direction (e.g. finding a way through a
complex interchange station to the departure point of the connecting service).

NeTEXx NeTEXx provides services patterns for lines and a model for stops and interchanges

contribution (IFOPT). It also provides unique object identifiers that allow mapping of object
references across system boundaries.

Main actors Passenger information systems

Main objects Service patterns, Stops, Stop areas, Stop points, interchange paths, Object

reference mechanisms.
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Use Case: PASSENGER-001-021 (#32)

Name

Linking multimedia content to public transport objects

Source

NeTEx

Description

For many public transport objects multimedia content is available. Examples of
multimedia content are: area maps for stations, announcements at stations and in
vehicles, content available on the internet, etc. To give passenger information
systems access to this content whenever it is meaningful for passengers, the
multimedia content shall be linked to public transport objects.

This is a refinement of the general use case Provision of passenger information on
the planned service (PASSENGER-001-001).

NeTEXx
contribution

NeTEXx provides references and descriptions on how to access the content. It also
provides unique object identifiers that allow mapping between content and public
transport objects.

Main actors

Passenger information systems

Main objects

Media types and references, Service patterns, Stops, Stop points, Object reference
mechanisms.

5.3.2.2.2 PASSENGER-002: Provide passenger information on the actual service

Use Case: PASSENGER-002-001 (#33)

Name

Provision of passenger information on actual service

Source

TRANSMODEL

Description

Give passive and on-request (or on-subscription) information on the actual service
on the actual (traffic) conditions and different events related to the use of PT.

Provide passive information on the actual service
Deliver on request information on the actual service.
Exchange and record additional information.

Give additional information.

Passive information here means information that is published without any request
or action taken by the user/passenger.

NeTEx
contribution

Real-time information is out of the scope of NeTEx, but NeTEx will provide
reference data (network topology) to real-time information system, based on SIRI
requirements.

Main actors

Any SIRI producer/consumer

Main objects

Stop points (stop places, as SIRI Monitoring Points), Lines, vehicle journeys, routes,
interchange and connections, equipments, Pl monitoring displays (see SIRI Part 1:
Context and framework - 3.3)
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Figure 6 — lllustration for use case Provision of passenger information on the actual service

5.3.2.3 Provide information to other service providers

Use Case: OTHER-001-001(#34)

Name Showing stops on a map.

Source IFOPT : GIS#01

Description Stop Places and Stop Points are significant features on maps. Typically geocoded
stop point data will be distributed as bulk data files to the map suppliers who will
transform it into the representation used in their datasets.

NeTEXx NeTEx provides means to bulk exchange stop places and stop points and their

contribution

geographical position.

Main actors

Mapping service providers, authorities, operators.

Main objects

Stop places, stop points, geographical references, links.

Use Case: OTHER-001-002 (#35)

Name Provision of necessary information for geographic information or an Inspire dataset
production.

Source NeTEx

Description http://inspire.jrc.ec.europa.eu/
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Inspire directive intends to trigger the creation of a European spatial information
infrastructure that delivers to the users integrated spatial information services.
These services should allow the users to identify and access spatial or geographical
information from a wide range of sources, from the local level to the global level, in
an inter-operable way for a variety of uses. The target users of INSPIRE include
policy-makers, planners and managers at European, national and local level and the
citizens and their organisations. Possible services are the visualisation of
information layers, overlay of information from different sources, spatial and
temporal analysis, etc.

Transport networks are in the scope of Inspire.

NeTEXx
contribution

Provide all information required by Inspire

NOTE NeTEx is focused on public transport network topology, timing information
and fares, not on infrastructure. NeTEX only provides necessary means to be
connected to an infrastructure (rails, roads, etc.). Therefore NeTEx will not be the
appropriate source of information for INSPIRE required infrastructure.

Main actors

Authorities, operators

Main objects

Physical objects of the transport network

53.24

Provide information to AVMS and other operational units

— VEHICLE-001: Schedule vehicle blocks (Transmodel)

— VEHICLE-002: Perform and control the driving process (Transmodel)

— VEHICLE-003: Manage the vehicles (Transmodel)

5.3.2.4.1 VEHICLE-001: Schedule vehicle blocks
Use Case: VEHICLE-001-001 (#36)
Name Plan vehicle demand for timetable
Type Content use case
Source TRANSMODEL
— Descri | After a service has been defined in terms of route run and frequency of operation,
ption the next task in the scheduling process is to join the individual trips to vehicle blocks.
One vehicle block describes the operation of a logical vehicle from depot pull out to
depot pull in. The objective of the vehicle scheduling process is to cover the planned
journeys in a cost effective manner. The process takes into consideration
Required vehicle type per journey
Garage location and capacity (per vehicle type)
Dead run distances
Duty scheduling considerations, e.g. relief points, layover times.
NeTEx NeTEx provides information about planned journeys, vehicle types, dead runs,

contribution

vehicle blocks, relief points

Main actors

Timetable planning systems, tactical planning systems, AVMS, duty scheduling
systems

Main objects

Journeys, dead run patterns, vehicle types, garages, relief points
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5.3.2.4.2 VEHICLE-002: Perform and control the driving process
Use Case: VEHICLE-002-001 (#37)

Name Exchange between scheduling system and AVMS

Type Content use case

Source NeTEx
Provides data for TRANSMODEL

Description Public transport operators run control centres with dedicated staff (Control centre
agents) and equipped by AVMS to monitor and control the running of the vehicles.
The main purpose of a control centre is to provide a reliable and sufficient transport
service — even in case of incidents and disruptions.
For their operation control centres need up-to-date timetables and network
descriptions including stop point information, connection links and connections that
are to be protected.
In case of network disruptions (e.g. because of flooded streets, a tree on the
railways, etc.) control centres need to have replacement routes and timetables.

NeTEXx NeTEx provides information about stop points, connection links, routes, journey

contribution

patterns, timetables.

Main actors

Timetable planning systems, tactical planning systems, AVMS

Main objects

Journey patterns, Timing patterns, Connection links, timing points, activation points,

Use Case: VEHICLE-002-002 (#38)

Name

Provision of reference data to manage incidents

Source

TRANSMODEL
Provides reference data for IFOPT OPS#02
Provides reference data for IFOPT UTMC#02

Description

Support all actions that are necessary to maintain the right number of vehicles
available to "transportation" and record and process all data relevant to accidents
and damages.

Tagging of incidents with the objects that are affected
Collect incident alerts and data

Establish diagnosis and action to be undertaken

See also SIRI SX use cases

NeTEx
contribution

Incident management is out of scope of NeTEX, but NeTEXx will provide reference
data to for incident management, based on SIRI SX requirements.

NeTEx provides all SIRI SX reference Data

Main actors

Any SIRI SX actor

Main objects

Stop place, lines, route, journey patterns, journeys, interchange links (see SIRI SX
8.3)
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Figure 7 — lllustration for use case Provision of reference data to manage incidents

Use Case: VEHICLE-002-003 (#39)

Name Managing the connections between stop points at an interchange

Source IFOPT : RT#04

Description A particular concern of AVL systems exchanging information about connecting
services is to relate the real-time connection information with the relative physical
locations of stops in an interchange so as to be able to allow for accurate transfer
times. This is especially important for large interchanges. Where there may be a big
difference between near and far transfers.

NeTEx NeTEx provides means to exchange stop points, stop places, their positions and

contribution

connection paths.

Main actors

Authorities, AVL systems

Main objects

Stop points, stop places, connection paths

Use Case: VEHICLE-002-004 (#40)

Name Planning transfer margins for guaranteed connections between services
Type Content use case
Source IFOPT : SCHED#05
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Description The Scheduler may give the connection link and interchange record, specific
properties to support the management of guaranteed connections. These will be
used subsequently by AVLS systems.

NeTEXx NeTEx provides attributes (on connection links, stop places and lines) needed to

contribution

elaborate a sufficient margin.

Main actors

Authorities and operators

Main objects

Detailed attributes of connection links and path links (distance, walk times, etc.).
This can also be an attribute of an entire stop place (easy/difficult to cross).
May also be an attribute of lines (interchange of journey patterns).

Use Case: VEHICLE-002-005 (#41)

Name

Identifying the monitoring points exchanged between different AVL systems

Source

IFOPT : RT#02

Description

Different AVL systems exchanging information about buses roaming between their
respective coverage areas will want to exchange information about arrival and
departures at monitoring points and predictions for vehicle progress in order to
include roaming buses in stop displays. To do this they need a mutually agreed set
of monitoring points that are either the same as, or can be associated with, the
known stop places and stop place components.

NeTEx
contribution

NeTEx provides means to exchange stop points, stop places, their positions and
labels.

Main actors

AVL systems

Main objects

Stop places, stop points, connection links.

Use Case: VEHICLE-002-006 (#42)

Name Identifying the relationship of the monitoring points to other points in an interchange

Source IFOPT : RT#03

Description In order to provide effective real-time information to the public, AVL systems shall
understand the relationship between the monitoring points in an interchange and the
physical layout of the interchange, including the actual quays and boarding positions

NeTEX NeTEx provides means to exchange stop points, stop places, their positions and

contribution

connection paths.

Main actors

Authorities, AVL systems

Main objects

Stop points, stop places, connection paths

Use Case: VEHICLE-002-007 (#43)

Name Managing the traffic for an area including through a particular stop or interchange
Type Content use case
Source IFOPT : UTMC#01 (part of..)
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Description Urban Traffic Management Control systems seek to optimise the flow of traffic over
a road network, often giving precedence to public transport vehicles which provide
a more efficient method of transporting large numbers of users, for example, giving
buses priority at traffic lights.

NeTEXx NeTEx provides means to deliver stop points and their positions, as well as the

contribution

modes of transport that serve those stop points. Additionally it can describe the
paths of the PT lines between two subsequent calls at stop points.

Main actors

Authorities, operators, UTMC

Main objects

Relation between the infrastructure (road, rail, etc.) and the PT Network
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Use Case: VEHICLE-002-008 (#44)

contribution

Name Management of statistical results

Source TRANSMODEL

Description Manage storage and administration of the data collected during the operational
processes in order to provide relevant data for the other functions (e.g. "strategic
planning”) and issue periodic reports on the operations for various levels of
management.
Manage operational database (operations, fare use, equipment and personnel
statistics)
Manage connection with external databases (traffic, urban planning, law)
Issue regular reports (daily, weekly, etc.) for management control (board, depots,
etc.)

NeTEX NeTEx only provides the reference data

None of NeTEXx parts 1,2,3 manage PT service quality information. This may be the
scope of a later part (4 or more).

Main actors

Authorities and operators

Main objects

No specific object, but the entire PT service offer is supposed to be carried by
NeTEx in order to be compared to the recorded information.

5.3.2.4.3 VEHICLE-003: Manage the vehicle
5.3.2.5 Provide information about maintenance work and temporary services, restrictions s
Use Case: VEHICLE-003-001 (#45)
Name Management of vehicles
Source TRANSMODEL
Description Manage the use of vehicles according to the planned vehicle schedules."Equipment
management" makes available the required number and type of vehicles according
to the planning. "Transportation" is responsible for the optimal use of the vehicles.
— Assign vehicles to blocks
— Monitor the availability (status) of the vehicles
— Control depot (vehicle location in the depot, entry and exit)
— Prepare the vehicles for the next block (tank, read status, clean etc)
NeTEXx NeTEx provides scheduled operational timetables together with their required

contribution

facilities, as well as vehicle blocks consisting of productive and non-productive
vehicle journeys.

Main actors

Operators

Main objects

Scheduled Timetable, vehicle block, vehicle equipment.

— MAINT-001: Plan maintenance work (Transmodel)

— VALIDITY-001: Provide support for defining object validities
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5.3.2.5.1 MAINT-001: Plan maintenance work

Use Case: MAINT-001-001 (#46)

Name

Planning of maintenance work

Source

TRANSMODEL

Description

Ensure that maintenance work on vehicles and infrastructure is spread evenly over
the available capacity (personnel and tools). The capacity has to be optimised,
taking into account time tables and vehicle schedules.

Define all work that can be planned in advance
Determine working steps

Chain working steps to blocks

Combine blocks to production sheets

Define mean time to repair (MTTR'S)

Set up production schedules

Plan capacity

Forecast material consumption

Estimate costs

NeTEXx
contribution

The organisation of maintenance work is mainly out of scope of NeTEX.

Only the consequences and impact of maintenance work is within the scope of
NeTEXx. It may result in subsequent network versions.

NeTEXx provides means to exchange a temporary modified part of network (moved
stop point, modified line, etc.)

Main actors

Operators, passenger information system, scheduling systems, AVLS

Main objects

Any NeTEXx object with validity conditions or within network versions.

NOTE From a scheduling perspective, regular and special timetables will be treated the same way. However, there
are impacts on passenger information. A special timetable is a temporary adaptation to the regular time table. This
temporary adaption is to be integrated into the regular timetable for instance to allow for consistent trip planning advices.

5.3.2.5.2 VALIDITY-001: Provide support for defining object validities

Use Case: VALIDITY-001-001 (#47)

Name Temporary change in stop availability
Source TRANSMODEL : GEN#02
Description Systems shall allow for the temporary change of stop availability or accessibility,

through the addition or closing of stops or the reassigning of scheduled stop points
from one physical location to another the moving of stops, or by alterations to
accessibility. Typically such changes are planned in advance and can be distributed
with a validity condition along with other updates to the stop data.

91



TC 278 TS 16614-1:2017 (E)

NeTEX
contribution

NeTEx provides enough support for temporary changes to stops that current and
up-to-date timetables can be exchanged to reflect the correct situation.

Support for advising passengers about what the impact to public transport will be
and how they could avoid potential disruptions is likely to be applied in the following
two typical situations:

— During preparation of a trip, e.g. by using a trip planner:

— NeTEXx objects can optionally refer to a SIRI-SX structure as part of the
NeTEx data delivery to provide situation related cause / effect information.

During travelling however, the provision of this cause / effect information is the task
of the operational SIRI interfaces.

Main actors

Authorities, operators, passenger information systems

Main objects

Validity information on stop places and stop point attributes

Use Case: VALIDITY-001-002 (#48)

Name Temporary timetable and service changes

Source NeTEx

Description Maintenance work in roads, bridges etc. can force planning departments to
temporarily change timetables. The changes can have different effects: moving of
stops, closed stops, detours, rail replacement services etc.
Typically such changes are planned in advance and can be distributed with a validity
condition along with other updates.

NeTEx NeTEx provides enough support for planned, temporary changes to stops,

contribution

timetables and services so that current and up-to-date timetables and service
information can be exchanged to reflect the correct situation.

New versions of existing objects can be exchanged that over-ride the existing
objects during the specified version validity period.

For exchanging information on temporary changes a frame level shall be found that
suits the needs and capabilities of both: the sender and receiver. Exchanging single
passing times that have changed may prove to be too fine-grained, instead it may
be more practical to deliver new version of objects on a higher level: on e.g. Line,
Route, Service Pattern, Vehicle Journey level. The chosen level will be system and
context dependent (and therefore not restricted by NeTEX ).

Support for advising passengers about what the impact to public transport will be
and how they could avoid potential disruptions is likely to be applied in the following
two typical situations:

— During preparation of a trip, e.g. by using a trip planner:
— Different versions of timetables (or, more generally, NeTEXx objects) can
optionally refer to a SIRI-SX structure as part of the NeTEx data delivery to

provide situation related cause / effect information.

— During travelling however, the provision of this cause / effect information is
the task of the operational SIRI interfaces.
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Main actors

Authorities, operators, passenger information systems

Main objects

Validity information on service patterns, journey patterns, timetables and services

Example, temporary planned changes as seen from a version management perspective:

Version ->

Valid objects for
a specific
operational
da

Date -»

Figure 8 — Illustration for use case Temporary timetable and service changes
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6 Generic Physical Model and XSD mapping rules
6.1 Introduction

Public Transport Timetable and Fare information systems are a large and complex subject. One of the
concerns of NeTEXx is to reduce the complexity of understanding the extensive design models and their
implementations. To do this NeTEX uses a systematic and uniform approach to design and documentation
wherever possible. Understanding the common underlying conventions, techniques and design patterns can
simplify the task of comprehending the many NeTEx model elements. Although NeTEx has several hundred
classes and packages, the actual number of concepts needed to be understood to make effective use of it is
much smaller.

This section describes the methods and design patterns used to describe the NeTEx models and the
transforms used to map between them.

6.2 Model Driven Design

NeTEx uses a Model Driven approach, that is, the design is first described as a high level conceptual model
that tries to represent the problem domain as entities and relationship, as identified by the uses cases and
functional scope. This model is then elaborated to create a design for a physical implementation that can
subsequently be transformed into an implementation, either or automatically or semi-automatically.

The use of models allows designs to be reviewed and validated by interested parties and to be fully
documented with narrative text that describes the intention of the design. Modelling in particular helps identify
common abstractions and generalisations that simplify the implementation. It also allows dependencies
between components to be understood so that the system can be modularised in a way that minimises
coupling and optimises flexibility. This in turns makes it easier for implementers to select just those
components needed for a given purpose, while ensuring future extensibility.

Models may exist at different levels of abstraction. NeTEX distinguishes between three levels;
— Conceptual Model — A high level implementation neutral representation.
— Physical Model — A design for implementing the Conceptual model using a specific technology.
— Implementation Model — An implementation of the model in a specific language that supports

declarative modelling constructs — The NeTEx standard uses W3C XML schemas for this purpose,
but in principle other languages could be chosen in future.
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6.3 Models — levels of abstraction.
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Figure 9 — NeTEx modelling layers

Elaborating slightly on the above:

A conceptual model describes the elements and relationships of a model independently of any
specific implementation technology. It may be unconcerned about technical or implementation
details such as the exact scope of identifiers, or the implementations of attributes. It can be used to
understand and relate different implementations using many different technologies and physical
models.

A physical model maps a conceptual model into a more detailed model that assumes a specific
implementation technology, subject to particular constraints of that technology. For example,
different object programming technologies (XML, Java, C#, CLOS, Smalltalk, Scala) support
inheritance in different ways, whilst relational data base technologies do not support inheritance or
strict encapsulation etc., but may support referential integrity. In addition a physical model will add
specific details about typing, identifier scope, etc. It will indicate how the mechanisms of an
implementation language will be used to create a representation that is efficient to use and to
maintain. In general a physical model will have more limited semantics than a conceptual model
because of the constraints of the chosen implementation language and of the need to simplify the
use of a rich conceptual model for any practical implementation. It must also make specific choices
on common aspects of object behaviour like name spaces, versioning and data rights. A physical
model is still however not usually an executable or completely finalised representation, but rather a
translation tool that shows how to go from a very high level technology-independent conceptual
model to a concrete implementation in a specific language. To do this in a single step would be too
difficult.

An implementation model represents a physical model in the actual language constructs and types
of an implementation language, such as a DDL for a database, Java Classes for an application, or
an XML schema for an exchange format. It is directly executable using tools or programs.
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6.4 Open Implementation and technology use

Here we elaborate on the relevance of design models and schemas for implementing data.

Data standards are primarily concerned with models of data exchange between systems so that multiple
parties can integrate data from different sources. As long as tools and products can accept data in a common
format, software developers should be free to implement their actual data bases and choose the internal
representations used in their tools in different ways to suit their product objectives and favoured technologies.

It is important that standards allow implementation economically using mainstream software tools and
technologies and with a high degree of automation. NeTEx uses an XML schema as the primary software
artefact for achieving this, as shown in Figure 10, which illustrates the derivation of an XML exchange
implementation from the conceptual model. Thus;

a)

b)

c)

d)

e)

f)
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A conceptual model is formulated in UML based on Transmodel.

The conceptual model UML is used to specify a more detailed Physical model, also in UML (XML-1 in
Figure 10).

The Physical UML Model is used to specify an XML model (XML-2 in Figure 10) which can be used to
automatically validate documents exchanging data conforming to the model using widely available tools
(XML-3 in Figure 10).

The XML schema can also be used to automatically derive software language bindings (for example, in
Java JAXB or equivalent) for the adaptor programs (XML-4 a & b in Figure 10) which input or output
XML from a database in an implementation.

Implementations will support an XML import/export tool which will translate data from an implementation
database into the XML format for exchange with another system. (ImPex a & b in Figure 10).

Each data model will be capable of representing the entities of the conceptual model as mapped to
relational database design in UML or other notation (DB-1 in Figure 10). And then translated into an
actual Data Definition Language such as SQL (DB-2 in Figure 10) However, the database schema will
typically be a proprietary design whose details do not need to be exposed.
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Figure 10 — Use of Standards in Implementations
6.5 Models versus Protocols

Another of the guiding principles in NeTEX is to separate out the concerns of the data model (and the data
formats used to serialize the model) from the data protocol (the communications technology and sequence
of messages needed to transport data between two systems. The same data model (serialised with any of a
number of different technologies such as say XML, JSON, proto-buffers, etc.) may be used with a variety of
different protocols (for example FTP, http, SMTP, SIRI, etc.) in different interaction patterns to support
different levels of concurrency (for example occasional batch transfer, continuous dynamic update, publish
subscribe, etc.).

Consideration of format and protocol is not completely separate in that choice of granularity — how big are
the data aggregations exchanged at a given time - is dependent on the aggregation mechanisms available
in the representation model.

This chapter is mainly concerned with the data model. The use of data protocols is discussed separately in
chapters 6.4 and 6.5.

6.6 Modularisation

Large conceptual models such as NeTEx (which has several hundred entities) need to be modularised into
smaller submodels so that they are manageable, both to understand and to allow the separate evolution of
unrelated concepts. NeTEx encapsulates model elements in small packages of just a few related elements,

each with their own self-contained diagrams and documentation.

The NeTEx models are modularised consistently so that the same entities are found in a corresponding
package in the Conceptual, Physical models and the XML Schema.

Thus for example there is an Infrastructure model, a Site model etc.
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As far as possible the coupling between models is minimised so that submodels only reference the other
models they require, and a circular dependencies are avoided. There is a core set of fundamental framework
elements that are referenced by all other packages, dependent packages are built out with a linear
dependency graph.

6.7 Summary of Modelling Approach

NeTEX uses a systematic process to map the Transmodel conceptual model into a concrete XML schema in
three steps:

1)

2)
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The Transmodel conceptual model is modularised into core framework of generic element packages
and a number of functional modules that share any necessary common generic packages, but are not
promiscuously interdependent. This modularisation further refines the original loose functional partition
of Transmodel functional areas into a strictly modularised organisation with a linear dependency graph
between models so that components required for a given purpose can be used independently of other
parts of Transmodel. The modularised "NeTEx conceptual model" is also updated to add some new
NeTEx concepts and to integrate Transmodel concepts. The model is documented in UML in electronic
form that can be exchanged and versioned.

For each package of the conceptual model, a corresponding set of physical model packages, also
documented in UML, is developed. This "NeTEXx physical model" adds in detailed property attributes for
the conceptual model entities based on the requirements of current European national standards and
reference exchange protocols such as VDV452 (de/ch/at), Trident / NEPTUNE (fr), BISON (nl) and
NaPTAN/TransXChange (uk).

The NeTEx physical model is targeted towards XML, and assumes XML as a programming model, for
example it assumes a single inheritance model and XML types & enumerations. In particular, the NeTEx
physical model is concerned with an efficient serialisation of complex objects for data exchange in XML
(this may be contrasted with, say, a physical model optimized for database storage or for in memory
computing). As such, it is concerned to identify elements and groupings of elements that are actually
exchanged in practice (such as a network or a whole timetable) and to optimise their representation for
reuse in many different use cases. The aim is to simplify and have a smaller number of “first class
elements" that represent the semantically significant entities, and to organise these into a small number
of coherent “frames” of objects that are usually exchanged together. Other secondary entities are then
only exchanged in the context of these frames and their first class objects. For example, a call at a stop
in a journey is only exchanged as part of a whole journey, not as an independent element (though it is
in fact a design entity in its own right).

Specifically the physical model:

i) Names elements, attributes and all types and assigns them each to a package (typically a
refinement of the conceptual model packages);

i) Identifies identifiers and their scopes;
iii) Indicates how relationships are to be serialized,;

iv) Indicates a composition of objects from reusable elements using inheritance hierarchies and/or
composition. For serialisation to XML, a decision about the implementation of relationships is an
especially important consideration.

The NeTEx Physical UML model is used to create an XML schema. For each Physical model entity and
attribute, corresponding XML elements are created, modularised within a similar package structure to
that of the physical model, but further broken down (for example one schema file is used to declare the
base types, another the actual reusable elements). Where possible, semantic constraints are enforced
in the XML, so that the built-in capabilities of standard XML validators and parser can be harnessed. For
example, through XML language mechanism such as types and enumerations, uniqueness and
referential integrity constraints. However in order to have a single set of XML elements that can be used
in a wide set of applications, cardinality constraints are generally more relaxed in the XML schema than
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in the conceptual model; for example a name attribute might be mandatory in the conceptual model, but
optional in the schema. The XML schema also includes container elements (Publication) to group all the
model elements.

Model Abstraction Levels

1, NeTEx / Transmodel IFOPT Subset & Synthesis (UML) |

Transmodel PT Concepts — NeTEx submo
POINTS, LINKS, STOP POINTS, ROUTES, ROUTE LINKS,
JOURNEY PATTERNS, JOURNEYsS, etc, etc

Packages

2. NeTEx + IFOPT Class Mode (UML) @

UML NeTEX XML Model Concrete Classes
Points, Links, Stops, Routes, Route links,
Journey Patterns, Journeys, etc, etc
Packages

’ 3.XML Implementations } @

Net XML JoumeysH Net XML Point ‘

Net XML Routes
Net XML Stops Net XML Versio

Reference
DB2

’ Net Publication

Net XML

Figure 11 — NeTEx modelling approach
6.7.1 Use of packages in NeTEx models

Each level of modelling adds detail useful for implementation. Typically for each Conceptual MODEL package
there are at least two Physical UML model packages, one for the type declarations used in the model, one
for the model itself.

Thus for example for the packages relating to Timing Patterns in the three different models,

— The Timing Pattern MODEL package in the Partl NeTEx Conceptual model contains three entities:
TIMING POINT, TIMING LINK and TIMING PATTERN (These are each specialisations of entities
in the generic framework). Versioning and other implementation considerations are only described
generically in other framework packages (Generic Version MODEL, Generic Responsibility MODEL,
etc.), and there is no visible distinction between an entity and versions of that entity.

— The TimingPatternPackage in the Partl NeTEx physical model has two subpackages.

1) The TimingPatternModel package contains three entities TimingPoint, TimingLink and
TimingPattern that represent physical versions of the timing pattern classes for exchange in the
context of a version frame.

2) The TimingPatternSupport package additionally contains definitions for a TimingPointldType,
TimingLinkldType and TimingPatternldType as well as elements to provide versioned references
to them (TimingPointRef, TimingLinkRef and TimingPatternRef). It also contains a
TimingPointStatus enumeration.

— The Partl NeTEx XML schema has two subschema files containing schema definitions for Timing
Patterns.
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1) The netex_timingPattern_support.xsd subschema contains corresponding XML type definitions for
the identifier classes specified in the Physical Model TimingPatternSupport of the Partl NeTEx XML
schema.

2) The netex_timingPattern_version.xsd subschema contains XML elements and complex type
definitions for the TimingPoint, TimingLink and TimingPattern.

6.8 Model transforms and Traceability

NeTEx uses a small number of design patterns to transform the conceptual model to the physical model and
the physical model to XML. An understanding of these patterns makes an understanding of NeTEx simpler
to grasp. It also makes it straightforward to trace the design through to the implementation.

6.8.1 Conceptual Model UML Package

The Conceptual model UML package contains the Entity classes for a given functional module. Its name has
the form XX XX MODEL, where XX XX is the domain area. For example, Route MODEL, Timing Pattern
MODEL, Call MODEL

The conceptual model entities are always in upper case with a space between any compound words, for
example ROUTE, VEHICLE JOURNEY, TIMING POINT.

6.8.2 Physical Model UML Container Packages and Mapping from Conceptual model

For each Conceptual MODEL there is a corresponding Physical model UML Container package containing
one or more submodels. The Physical model Container package name has the form XxXxPackage, where
XxXx is the domain area. For example, RoutePackage, TimingPatternPackage.

The container contains two or three different types of subpackages:

a) Physical Model UML Package — XxxxModelPackage.

b) Physical Support UML Package — XxxxSupportPackage.

c) Views UML Package — XxXxView.

These are described further below.

6.8.2.1 Physical Model UML Package - XxxxModelPackage

The Physical model ‘Model’ UML subpackage contains all the main physical classes for the functional module
corresponding to those found in the Conceptual MODEL. The ‘Model’ package name has the form
XxXxModel, where XxXx is the domain area. For example, RouteModel. TimingPatternModel. Complex
Models may be broken down into multiple models within a physical package — for example the Equipment

models.

For each entity (i.e. UML Class) in the Conceptual MODEL package, a corresponding class is defined in the
corresponding physical model package. For example TIMING POINT becomes TimingPoint.

— If the class is a first class object it will be a descendant of DataManagedObject, which defines
common version and responsibility attributes.

— If the class is a child entity of it will be a descendant of VersionedChild, which defines common
version attribute, but assumes responsibility attributes will be the same as the parent
DataManagedObject. For example, PointinJourneyPattern is contained within JourneyPattern.

Each element It will have an id field of type XxXxIdType, as defined in the Support Package.
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6.8.2.2  Physical Support UML Package — XxxxSupportPackage

The Physical model ‘Support subpackage contains ancillary types and classes needed to implement the
physical classes of the functional module. The Model package name has the form XxxxSupport, where Xxxx
is the domain area. For example, RouteSupport, TimingPatternSupport.

— For each entity in the conceptual model, a class is defined in the physical model for its identifier.
This will be a descendant of the ObjectldType in the NeTEXx entity framework.

— For each entity in the conceptual model, a class is defined for a versioned reference to its identifier
with an attribute identifier class is for a reference to its identifier. This will be a descendant of the
VersionOfObjectRef type in the NeTEx entity framework, which has attribute version. This
reference is used to implement one to one relationships.

For simple data types that take a restricted set of values an enumeration class will be defined that declares
these values.

6.8.2.3  Views UML Package — XxXxView

Some physical models also include an additional View Package. This contains definitions of views of some
model objects for use in the XML in some contexts where derived information is needed. Views can include
attributes derived though an entity’s associations with other entities, or omit unneeded attributes. The Model
package name has the form XxXxView, where XxXx is the domain area, for example
RouteSupportPackage.ServicePatternView.

— Each view entity class is defined in the view model with an association with the underlying model
object. The view will be a descendant of the DerivedView in the NeTEXx physical framework.

6.8.3 XSD Model subschemas and Mapping from Physical model

For each Physical submodel there are corresponding W3C xsd subschemas containing the XML classes
corresponding to the UML ones and adding in further implementation properties. There are usual two for
each functional domain, one for any support classes and one for any model classes.

The names of the xsd subschemas have the form netex_xxXx_version-v9.9.xsd, and netex_xxXx_support -
v9.9.xsd, where xxXx is the domain area, for example, netex_route_version-v1.0.xsd, netex_route_support-
v1.0.xsd or netex_timingPattern_version-v1.0.xsd.

— For each class in the Physical UML Model representing an ENTITY, a corresponding element is
defined in the XSD. For example Route, TimingPattern.

— The XML element will have a corresponding XML complex type, whose name has the form
XxxxStructure, which adds the attributes of the class, For example TimingLink_VersionStructure,
Route_VersionStructure. These attributes will be grouped with an XML Group whose name has the
form XxXxGroup, for example TimingLinkGroup contains the properties of a TimingLink such
FromPoint, ToPoint etc.

— For each class in the Physical Model representing to a data type or an enumeration, a corresponding
type is defined in the XSD. For example RouteldType.

6.8.4 Summary of Basic Mapping
The following Table summarises the basic mappings of Models and entities in NeTEX.

Table 5 — Basic mappings of Models and entities.

Conceptual Contents Physical XSD
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Model General XX XX MODEL Container XxXxPackage -

Form
Classes XxXxModel netex_xxXx_version-v9.9.xsd
Data types XxXxSupport netex_xxXx_support-v9.9.xsd
Views XxXxView netex_xxXx_version-v9.9.xsd

Example ROUTE MODEL Container RoutePackage -
Classes RouteModel netex_route_version-v9.9.xsd
Data types RouteSupport netex_route_support-v9.9.xsd
View RouteView netex_route_version-v9.9.xsd

Entity General XX XX Class XXXX XXXX

Form
Structure - XxXx_VersionedStructure
Group - XxXx_Group
Identifier XxXxIdType XxXxIdType
Ref XxXxRef XxXxIdRef
RefStructure - XxXxRefStructure
Enumeration XXXXEnum XxXXEnumeration

Example ROUTE POINT Class RoutePoint RoutePoint
id RoutePoint /id RoutePoint /id
Structure - RoutePoint_VersionedStructure
Group - RoutePointGroup
Identifier RoutePointldType RoutePointldType
Ref RoutePointRef RoutePointdRef
Enumeration ViaTypeEnum ViaTypeEnumeration

6.9 Physical model to XSD schema mapping notes

In general the XML uses the “Garden of Eden” coding style, with explicit XML complex types being declared
for each XML element, rather than deep nested sequences. Inheritance is used in the type structures to
reflect the Physical Model, and substitution groups are provided on elements to help support extensibility.

This increases reusability and maintainability but is often more verbose at a code level.

XML attributes are used mainly for metadata, not for the data attributes of UML model elements, which are
implemented as child xml elements, for example Point / Name, Point / Description etc. The main exception

is that an actual XML attribute is used for the element identifier — this has the name id.
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Most data attributes are optional — this makes it possible to reuse a single schema for many different
purposes — but means that the checking for attributes required in a particular context has to be done
programmatically rather than by the XML validator.

A strong typing of identifiers is mostly used to help enforce correctness of reference.

NeTEx also uses specific complex types to represent each of the relationships in the model. This helps with
traceability from the physical model to the XML schema.

— One-to-one relationships are implemented with the Ref mechanism indicated above. There is a data
structure and element for referencing each element. For example, StopPointRef of type,
StopPointRefStructure.

— One-to-many relationships are implemented with an explicit data structure for each relationship. For
example, the “StopPlace - quays - Quay” relationship is implemented with an explicit complex
structure quays_relStructure. See the NeTEx Framework Guide for further details (available on
NeTEx web site).

The XML root schema (NeTEx_Publication.xsd) includes referential integrity constraints such that fully
versioned references will be validated. See NeTEx Framework Guide for further details.

Explicit name spaces are used — chameleon nhame spaces are avoided.

Xsd groups are used extensively to organize elements into functionally related groups and document the
schema. These are syntactic and do not appear in the resulting type structures of an XML binding.

6.10 Uniqueness of reference and Namespaces

NamespaceCodespaces (namespaces for code identifies - See NeTEx Framework Guide available on
NeTEx web site) can be used to ensure that each object is given a globally unique identifier regardless of its
data source. Identifiers are in most cases unique within their class. Thus for example, the TimingPoint with
id of "hde:123" is different from the RoutePoint with an id of "hde:123”, although both are specialisations of
Point.

6.11 Handling of inheritance
Inheritance is used in the NeTEx models to increase usability and simplify the implementation. For example
there are many specialisations of Point, such as ActivationPoint, RoutePoint, TimingPoint etc. with
corresponding specialisation of Link such as ActivationLink, RouteLink, TimingLink etc. In most cases a
single inheritance hierarchy suffices. This can be mapped readily from the UML model to the inheritance of
an xsd type structure. To make clear the source of inherited attributes, the elements of each parent are
grouped in a named xsd Group, thus for example the following summarise the Hierarchy for ParkingPoint.
DataManagedObject
Point  Point_VersionedObjectStructure PointGroup
TimingPoint TimingPoint_VersionedObjectStructure TimingPointGroup
ReliefPoint ReliefPoint_VersionedObjectStructure ReliefPointGroup
ParkingPoint ParkingPoint_VersionedObjectStructure ParkingPointGroup
In a few cases, multiple inheritance is used in the UML model. In order to map this into XML (which only
supports a single inheritance model) groups are also used. One of the generalization relationships is selected

as primary and implemented using the XML inheritance as described above. Additional inheritance is
implemented using a Group of elements from the additional element included in the structure.
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6.12 NeTEx Notation, presentation and naming conventions

NeTEx XML uses a consistent set of naming and coding conventions. These have been evolved from those
used in the SIRI schemas and are similar to them with a number of refinements. For example NeTEx uses
camel case for Element and attributes names.

Here we summarise the naming conventions used in NeTEXx

6.12.1 Presentation of Element Names

NeTEXx follows certain conventions for presentation of technical terms:

Transmodel / NeTEx conceptual model elements are shown in UPPER CASE, for example “LINE”,
“SCHEDULED STOP POINT”, “ENTITY IN VERSION”. Names may be pluralized for readability, for example,
“SCHEDULED STOP POINTs”, “ENTITies IN VERSION”.

Concrete XML elements are shown in bold italic, for example, Line. Compound names are camel cased
without a space and are never pluralized, e.g. “ScheduledStopPoint”, “instances of ScheduledStopPoint”.

Entity and class names are capitalised, as are properties of an element that are implemented as a XML child
element, for example, “ScheduledStopPoint / Name”.

Properties that are implemented as XML attributes are lower cased, for example “id”, “order “.

One-to-one relationships that are implemented as versioned references are shown as simple attribute
names, for example ScheduledStopPointRef, ZoneRef. Sometimes these are qualified by a name to
distinguish them for example ParentZoneRef, FromPointRef, ToPointRef, etc.

One-to-many relationships that are implemented as collections are lower cased, for example, stopPoints,
vehicleJourneys.

The XML elements used to implement — one-to-many relationships are shown in lower case and are always
in the plural, for example “StopPlace / quays / Quay”, or “Timetable / journeys / ServiceJourney”.

6.12.2 Presentation of Data Type Names

Data types are shown in italic, Built-in SML types are shown in lowerCamelcase, and prefixed by the ‘xsd’,
namespace, for example xsd:dateTime, xsd:normalizedString, xsd:integer. NeTEx defined Data types are
shown in UpperCamelCase, e.g. LengthType, DirectionTypeEnumeration, without a namepace prefix.
Compound names are camel cased without a space, for example ScheduledStopPointldType.

In the tables used to list the properties of each XML element
e Complex types are generally underlined, e.g. DataManagedObject; Line, Presentation. this is so as

to highlight types for which detailed information can be found elsewherw. An exception to this are
VersionOfObjectRef and its descendants, which are not highlighted.

e Simple data types are italicised but not underlined, e.g. DistanceType, LenthType, EmailType,
WeightType, StatusEnum.

e Abstract Types are shown in brackets e.g. (PlaceRef) (DataManagedObject) a concrete subtype
must be used intead.

e If a concrete type has substitutable subtypes, this may be indicated by a ‘+’, e.g TimingPatternRef+,
JourneyPatternRef+.
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6.12.3 Naming conventions

In the XSD schema, element and attribute names are the same as the physical UML model entities, that is,
they are UpperCamelCase and lowerCamelCase respectively. In addition the names of complex types end
in ‘Structure’, for example ‘HeadwaylntervalStructure’. NeTEx simple type names mostly end in ‘Type’, for
example ‘LengthType’.

Names of complex types used to implement a one to many relationships end in ‘_relStructure’, for example,
‘stopPoints_relStructure’.

Complex types used to implement a one to one relationship- end in ‘RefStructure’, e.g.
‘StopPointRefStructure’.

Data types used for identifiers end in ‘IdType’, for example ‘RouteldType’, ‘TimingPatternldType’. The use of
‘Type’ in names of elements and structure is otherwise mostly avoided. The main exception is the set
elements and structures used to implement the TypeOfXxxx pattern.

XML enumerations of fixed values are used widely; their names always end in ‘Enumeration’, e.g.
‘QuayTypeEnumeration’. In the type colums of table ‘Enumeration’ is shortened to ‘Enum’ for brevity, e.g.
‘QuayTypeEnum’. They are indicated by a stereotype of ‘enum’.

Enumerated values are mostly in lowerCamelCase and are shown in italic font, e.g. ‘railStation’.

XSD schema Groups are used extensively as syntactic aids to organize schema elements. The name of a
group always ends in ‘Group’, for example ‘StopPointGroup’. The use of ‘Group’ in names of elements and
structure is otherwise mostly avoided. The main exception is the set elements and structures used to
implement the GroupOfXxxx pattern.

XML Groups are indicated by a stereotype of ‘XGRP’ and a data type of xmIGroup.

6.12.4 Presentation of UML Diagrams

Standard UML notation is used for structure diagrams. In the physical model a top down, right to left semantic
is followed in most cases. The root objects appear at the top and child objects are shown below.

A number of different variants of UML class diagram are provided for each domain model; each variant makes
a different selection of UML model elements in order to give different view of the underlyuing model. Generally
the folloiwng are provided.

e Conceptual model: A MODEL diagram giving an overview of the domain ENTITIES.

e Physical: Intro, Model, Hierarchy and Support diagrams are always supplied for each functional
domain in the electronic version of the specification, but only the Model diagram is included in the
specification document (though a few Intro digrams are include for overviews) . Other diagrams are
only supplied if relevant.

Additionally UML package Dependency diagrams are provided at the beginning of each part to show the
dependencies between packages and between submodels.

Table 6 — Diagram types.

Subpackage Diagram Type Description
Name
Conceptual XX XX MODEL Class MODEL Shows entities and relationships
Physical Model | XxXxModel Intro Shows Physical model elements and

relationships of all elements in
package. May include elements from
other packages to show context.
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Attributes are hidden. Should In most
cases correspond one-to-one to with
conceptual model diagram.

Model Shows Physical model classes with
detailed attributes

Concise Shows Physical model classes omitting
the attributes needed to implement
relationships

Classification Shows tables of fixed values in context.

Views Shows any Physical Model View
classes
Hierarchy Shows Inheritance hierarchy of just

those classes in the model

SupportModel XxXxSupport Support Shows data types used in model

6.12.5 Use of Stereotypes
Stereotypes are used on attributes to indicate their role in common design patterns.

Table 7 — Stereotypes.

Stereotype Description
«PK» Identifier of ENTITY. (usually an XML attribute «atr» with name id)
«FK» Reference to the identifier of another element (i.e. the Foreign key” serialising a specific

relationship in the model)

«AK» Alternative unique identifier of ENTITY.

«EV» View («FK» + attributes): Reference to the identifier of another element (serialising a
relationship with another entity), along with one or more attributes derived through the
relationship which are useful in the current context.

«atr» Implemented as an XML attribute.

«enum» Reference to a classification or characterision property of an entity implemented as an
XML enumeration

«cntd» Element is embedded inline, variously either as (i) a single element or (ii) a set of
elements or (ii) as a set of references.

6.12.6 Use of Colour

Colour is used systematically in NeTEXx to help make the diagrams easier to understand. Elements from the
same functional domain are mostly given the same colour in all diagrams across all the different levels of
abstraction.

Generic framework elements are mostly shown in grey.

106



TC 278 TS 16614-1:2017 (E)

6.13 Mapping between models in NeTEXx

6.13.1 Common Design Patterns in NeTEXx

Several design patterns are commonly found in NeTEx and are supported by the Framework classes
a) Versioned Entity: A first class entity that has versioning and responsibility attributes.

b) Entity - Type of Entity: A classifier entity associated with a specific first class entity. For example PLACE
/ TYPE of PLACE, JOURNEY / TYPE OF JOURNEY.

¢) Composite - Parent / Child Entity Aggregation: A parent entity that is composed of dependent child
entities that have the same responsibility set as their parent. For example TIMING PATTERN and
TIMING POINT IN PATTERN.

d) Composite - Group of Entities: An arbitrary Collection of references to other first class entities. For
example a GROUP of LINEs / LINE.

e) Composite — Part Of: A reflective reference between an entity and itself indicating that an instance may
be made up of other instances. For example a STOP PLACE may be part of another STOP PLACE.

f) Composite Frame Aggregation: A collection of elements of related types grouped together for the
purposes of exchange as a coherent set of data. For example SITE FRAME and its contents.

6.13.2 Mapping Example — Thing Model

6.13.2.1 Thing UML Conceptual MODEL

We illustrate some of the design patterns in NeTEx and their transformation between conceptual model and
schema with a hypothetical example of an entity called THING. This may be classified by TYPE OF THING

and grouped with GROUP of THINGs. Each THING can be made up of one or more CHILD THINGs. A
THING can be associated with many SOMETHING ELSEs. The entities together make up a THING MODEL.

class Notation XSD THING Conceptual MODEL /

+used by 0..*
GROUP OF THINGS . THING SOMETHING ELSE
+comprising 0.% 0.* +uses —
+ 1d: TM_ldentifier + Id: TM_ldentifier + 1d: TM_Identifier
0..* +part of - Name:string .
+ ThingPropertyl: PropertyTypel [0..1] | tclassifying 1
+ ThingProperty2: PropertyType2 [0..1] "
+made up Qf’ ¢ 0..% 0- +classified by TYPE OF THING
+part o -

+characterisin
This diagram presents a minimal 0.* g

example of the various conceptual
model elements to be mappedtoa
physical model in the 1

accompanying XSD example. +made up of0..1
+part of 0.* +characterised THING PROPERTY
by
+ Id: TM_ldentifier
CHILD THING Name: Notation XSD THING Conceptual MODEL

Author:  NeTEx
+ 1d: TM_Identifier

X Version: 1.0
is cool: boolean Created: 21/01/2010 08:17:00

Updated: 01/12/2017 10:30:00

+ |d: TM_ldentifier

Figure 12 — Mapping Example — Thing Conceptual MODEL
6.13.2.2 Thing UML Physical Thing Model - Overview
The Conceptual Model can be mapped to a Physical model straightforwardly, transforming the names in line

with XML naming conventions. For example, ‘THING’ becomes ‘Thing’, ‘SOMETHING ELSE’ becomes
‘SomethingElse’, 'TYPE OF THING' becomes ‘TypeOfThing’. All model Elements are made specializations
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of the DataManagedObject or other more specific supertype. For example TypeOfThing is a specialisation

of TypeOfValue; GroupOfThings is a specialisation of GroupOfEntities.

class Notation XSD Thing Model Intro /

+of +part
0.1 0..* +characterising 0.* | DataManagedObject
GroupOfEntities| +comprising 0. DataManagedObject| o x tcharacterised by ~ | SomesInE R
GroupOfThings .
+part of Thin, e
P g +classifying 1
TypeOfValue
+made up RN 0.* +classified by ]

Name: Notation XSD Thing Model Intro of o TypeOfThing
Author:  NeTEx \A .
i l
Version: 1.0 0..* ThingTypeEnum '
Created: 08/02/201000:00:00 +part of ” '
. . . B ]
Updated: 01/12/2017 10:42:18 VersionedChild :2::5:-53” !
ChildThing K sowhat E
; ¥ :
h TypeOfvalue )
PRESENTATION: ) yEeCl :
N ThingProperty !

‘Model Intro' view shows only
entities and relationships.

NB Namespace is omitted. MAPPING:

Two different patterns are used to handle attributes with enumerated values.

(i) For openvalues (i.e. which can be extended without changing the schema) a separate
entity super type TypeOfValue describes the allowed values.

(ii) For closed values an XML enumeration is used. Aseparate entity of supertype
TypeOfValue may be used to describes the allowed value but is not referenced directly.

Figure 13 — Mapping Example — Thing Physical MODEL - Summary

6.13.2.3 Thing UML Physical Thing Model - Details

In addition the UML Physical model contains additional detailed attributes to describe the domain, to provide
unique identifiers (eg id) and handle versioning and to implement the associations between elements.

Examples of implementing the latter include

The classifier relationship of THING using TYPE OF THING is a one-to-one relationship and is
implemented by placing a TypeOfThingRef as an attribute on Thing; it contains the version and

identifier of TypeOfThing.

The ‘part of relationship between a THING and a parent THING is implemented by adding a
ParentRef to Thing, of type ThingRef; it contains the version and identifier of a Thing.

The aggregation of ChildThing is a one-to-many composition and is implemented as a children
attribute to hold a collection of ChildThing instances on Thing.

The many-to-many association between THING and SOMETHING is implemented as a
somethingElses attribute that holds a collection of SomethingElseRef references each identifying

a version and identifier of a SomethingElse.
Simple attributes will be assigned an XML data type. For example Thing / Name is a MultilingualString.

Thing / ThingPropertyl is of type decimal. For classifiers that are restricted to a fixed list of values, an
enumeration can be used. For example, ThingType is of type ThingPropertyEnumeration.
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class Notation XSD Thing Model /
P +of
GroupOftntities 0.1 +part TypeOfvalue
i of 0..*
GroupOfThings TypeOfThing
o* DataManagedObject] .c|assifying 1
«PK» .
fy . +comprising Thin, «PK»
+ id: GroupOfThingsldType 5 0..* +classified + id: TypeOfThingldType
«contained» < > + Name: MultilingualString by !
- members: ThingGroupMember [0..*] +part of + ThingType: ThingTypeEnum '
o + ThingPropertyl:decimal [0..1] [YoEOfaEE h
‘+comprising + ThingProperty2: boolean [0..1] ThingProperty h
+ ThingPropertyEtc: PropertyTypeEtc [0..1] B
«PK» «PK» N
~ id: ThingldType + id: AttributeOfThingValueldType| !
'
+part of «FK» .'
parto 0.* # TypeOfThingRef: TypeOfThingRef* [0..1] - \ '
1 | # ParentRef: ThingRef*[0..1] >~ \\J '
GroupMember : . >~ '
tusing «contained» ~o ] !
ThingSupport::ThingGroup b o BNl ren: childThing [0 RE] N\ ThingValues:: ;
B ingEl o ingE [0, % ThingTypeEnum
BTl mbershipThIngAL DU N TR, +used by # somethingElses: SomethingElseRef* [0..*] :'
«PK» +made up of +characterising | 0..* nextBig :
- id: ThingMemberldType . nextSmall !
+characterised by 0.% sowhat )
«FK» .-
; '
+ ParentRef: Grot_JpOThlngsRef* [0..1] DataManagedObject T :
# MemberRef: ThingRef* ' |
N SomethingElse ) :
N '
' + Name: MultilingualString . '-'
\
AN «PK» H N
—B ~ id: SomethingElseldType :' B
'
PRESENTATION: PRESENTATION: +part of 0.* . M B
Package Elements of current VersionedChild Two different implementations of classifiers ar
dependencies view package are shown -~ ChildThing possible:
shows dependencies with bold outline 1
+ IsCool: boolean For an open classification, for which additional
«PK» values may be added over time, a TypeOfThing entity
is used

between overall
packages

Merge relationship is
used frosame
namespace (eg Netex)

Import relationship is
used for different

namespaces (eg SIRI)

+ id: ChildldType

«FK»
# ParentRef: ThingRef* [0..1]

values, a ThingType enumeration is used

For a closed classification, restricted to enumerated

6.13.2.4 Thing UML Physical Thing Model — Concise view
An alternative ‘concise’ view of the model suppresses the attributes that implement relationships so that only

the functional properties of each entity are visible.

Figure 14 — Mapping Example — Thing Physical Model — Details
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class Notation XSD Thing Model Concise /
+of DataManagedObject
0.1
+part SomethingElse
- DataM dObject of0..*
GroupOfEntities +comprising 0.* o + Name: MultilingualString
GroupOfThings Thing +characterising O.. «PK»
+ Name: MultilingualString 0% ~ id: SomethingElseldType
«P_K» X +partof |+ ThingType:ThingTypeEnum N +characterised
+ id: GroupOfThingsldType + ThingPropertyl:decimal [0..1] by
+ ThingProperty2: boolean [0..1] +classifying
+ ThingPropertyEtc: PropertyTypeEtc [0..1] TypeOfvalue
N +classified 7q
+made up of N o \bV TypeOfThing
Name: Notation XSD Thing Model Concise N
Author:  NeTEx N N
Version: 1.0 o
Created: 05/02/201000:00:00 +part of 0. B \A ThingValues::
Updated: 01/12/2017 10:49:37 : PRESENTATION: ThingTypeEnum
VersionedChild .
hildThi 'Model Concise' view shows only entities in nex:glg M
ChildThing version, relationships and concrete nexhrr:a
B < Cool: boolean! attributes. Refattributes are suppressed. SO
«P'l;)‘)ch'ldld -Private: -id of abstract supertype (Suppress
Eaid: ChildldType -Package - Id of supertype that is also concrete
(suppress or show )
- protected - Refs (Suppress in concise views
-Public: attributes (always show)

Figure 15 — Mapping Example — Thing UML Physical Model — Concise

6.13.2.5 Thing UML Physical Thing Model — Hierarchy

An alternative ‘Hierarchy view’ of the model shows the inheritance hierarchy. All NeTEx entities are
descendants of EntitylnVersion, which provides identity and versioning attributes. First class objects are
descendants of DataManagedObject which provides responsibility attributes. Dependent elements are
descendants of VersionedChild.
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class Notation XSD Thing Model Hierarchy /
Name: Notation XSD Thing Model Hierarchy Enu
Author:  NeTEx CC VersioningModel::EntitylnVersion PRESENTATION:
Version: 1.0
Created: 21/01/201000:00:00 'Model Hierarchy'
Updated: 01/12/2017 10:49:37 view shows
supertypes of
[ | elements in package.
P e g N Elements of current
CC ResponsibilityModel:: el tits; Ui bl package are shown
DataManagedObject ) with bold outline
«contained»
- validityConditions: ValidityCondition [0..*] )/ s
'.
’ '
, '
| | K ‘.
. '
«TM_ENTITY IN VERSION» CG GenericGroupingModel:: 1 : |
Thing GroupOfentities 9 «TM_VERSION» '
ChildThing |
+ Name: MultilingualString 4 !
+ ThingType: ThingTypeEnum + IsCool:boolean v
+ ThingPropertyl:decimal [0..1] «TM_VERSION» «PK» |
+ ThingProperty2: boolean [0..1] GroupOfThings + id: ChildldType |
+ ThingPropertyEtc: PropertyTypeEtc [0..1] «FK» \
«PK» I P_K» X # ParentRef: ThingRef*[0..1] |
~ id: ThingldType + id: GroupOfThings|dType |
«FK» «contained» '
# TypeOfThingRef: TypeOfThingRef* [0..1] members: ThingGroupMember [0..] «NxManyToManyArtefact» I'I
# ParentRef: ThingRef*[0..1] CG GenericGroupi I} P b v
v
«contained» A H
- children: ChildThing [0..*] CC TypeOfValueModel::TypeOfValue '
# somethingElses: SomethingElseRef* [0..*]

«TM_ENTITY IN VERSION»

«ImplementsManyToMany»
ThingSupport::ThingGroupMember
+ MembershipThingAtrribute: integer
SomethingElse . «PK»
«TM VERSION» «TM_VERSION» X N
- . — = 411
+ Name: MultilingualString ThingProperty TypeOfThing id: ThingMemberldType
«PK»
~ id: SomethingElseldType «PK»
¥

«FK»
«PK» 1
id: AttributeOfThingValueldType || + id: TypeOfThingldType

ParentRef: GroupOThingsRef* [0..1]
# MemberRef: ThingRef*

MAPPING:

All first classed NeTEx entities in version are descendants of
DataManagedObject.,

which specifies common version and attributes.

Every element has anid. This may be overridden on subtypes

Figure 16 — Mapping Example — Thing UML Physical Model —Inheritance Hierarchy
6.13.2.6 Thing UML Physical Model — Inherited attributes

The result of the inheritance is to provide additional attributes (and behaviours) for the specialisations. For
example as shown in the view below which expands out the inherited attributes of GroupOfThings, Thing
and TypeOfThing to show the properties they inherit from GroupOfEntities, DataManagedObject and
TypeOfValue respectively.
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class Notation XSD Thing Model with inherited attributes/

GroupOfentities| DataManagedObject| of 0..1
«TM_VERSION» «TM_ENTITY IN VERSION»
ThingModel::GroupOfThings ThingModel::Thing

::GroupOfEntities Name: MultilingualString
Name: MultilingualString [0..1] Th‘jngTvpez ThingTvpeEnum .
ShortName: MultilingualString [0..1] ThingProperty1: decimal [0..1] part0..
Description: MultilingualString [0..1] ThingProperty2: boolean [0..1]
BEn tiyinVersion ThingPropertyEtc: PropertyTypeEtc [0..1]

::EntitylnVersion
modification: ModificationEnum [0..1]
status: VersionStatusEnum [0..1]

modification: ModificationEnum [0..1]
status: VersionStatusEnum [0..1]

::Entit); ) Entity «enumeration»

created: dateTime h £ -

changed: dateTime created: dateTime T:"""EVﬂl“:s--
.. changed: dateTime ingTypeEnum

id: GroupOfThingsldType «PK» _ _ =] nexsie

< GroupOfEntities id: ThingldType - I tsrmall

i ::Entit i sowhat

id: GroupOfEntities|dType ; Entltylf:Versla,{

“:EntityinVersion membershimember| id: VersionedObjectidType

version: VersionldType [0..1]
0.* 0%\ ::Entity
id: ObjectldType

id: VersionedObjectldType
version: VersionldType [0..1]

<:Entity
id: ObjectldType «FK»

o TypeOfThingRef: TypeOfThingRef* [0..1]

A of ParentRef: ThingRef* [0..1]
::GroupOfEntities I )
PurposeOfGi Ref: PurposeO i [0..1] “DmM""agwogf Y - 0.1]
::DataManagedObject BrandingRef: BrandingRef* [0..1]

ibilityRef: CC ibili 0.1
BrandingRef: BrandingRef* [0..1] ‘m i version
.o J g dataSourceRef: DataSourceldType* [0..1]

::EntitylnVersion derivedFromVersionRef: VersionldType* [0..1]
dataSourceRef: DataSourceldType* [0..1] derivedFromObjectRef: VersionldType* [0..1]
derivedFromVersionRef: VersionldType* [0..1] compatibleWithVersionRef: VersionldType* [0..1]
derivedFromObijectRef: VersionldType* [0..1] Entity

compatibleWithVersionRef: VersionldType* [0..1] nameOfClass: nmtoken* [0..1]

<:Entity )
nameOfClass: nmtoken* [0..1] member|  ¢contained» o
«AK» 1 =
::GroupOfEntities is made up of classified | 0..*
PrivateCode: PrivateCodeType [0..1]
made up of 0
isa
is partof, | 0..* 1
membership|0..*
VersionedChild| TypeOfValue
GroupMember| «TM_VERSION» «TM_VERSION»
«ImplementsManyToMany» ThingModel::ChildThing ThingModel:: TypeOfThing
ThingSupport::ThingGroupMember
IsCool: boolean ::TypeOfValue
MembershipThingAtrribute: integer membership| | ..gnityinversion Name: MultilingualString [0..1]
“EntityinVersion N modification: ModificationEnum [0..1] Qi tName: MuttilingualString [0
modification: ModificationEnum [0..1] 0. status: VersionStatusEnum [0..1] Description: MultllmguaIStrmg [0..1]
status: VersionStatusEnum [0..1] i<Entity Image: Infolink [0..1]
| i Url: anyuri [0..1]
Entit : i
ueatg;: - 2:‘2"‘"‘;;":::;"“;& PrivateCode: PrivateCodeType [0..1]
changed: dateTime «:EntitylnVersion
» d“”t’: ) modification: ModificationEnum [0..1]
R el dType status: VersionStatusEnum [0..1
ParentRef: GroupOThingsRef* [0..1] e ttinVersion (0.1
. Thi ¥ ::Entity
MemberRef: ThingRef* ; ; .
id: VersionedObjectldType e dateTime
::GroupMember version: VersionldType [0..1] R dateTime
ParentRef: ObjectRef* [0..1] “Entity i
MemberRef: ObjectRef* e KEK
id: ObjectldType N ;
MemberVersionRef: VersionRef* [0..1] FKJ V id: TypeOfThingldType
«FK»
::EntitylnVersion ::TypeOfValue
ParentRef: ThingRef* [0..1] iy
dataSourceRef: DataSourceldType* [0..1] X § J (o5 id: TypeOfValueldType
derivedFromVersionRef: VersionldType* [0..1] +:EntitylnVersion ) ~EntitylnVersion
derivedFromObjectRef: VersionldType* [0..1] i 0urceRef: DataSourceldTiRS W»-jl id: VersionedObjectldType
compatibleWithVersionRef: VersionidType* [0..1] Q= cFromVersionRef: Versionl YRS version: VersionldType [0..1]
B Entit derivedFromObjectRef: VersionldType* [0..1] e
" compatibleWithVersionRef: VersionldType* [0..1] Al
nameOfClass: nmtoken* [0..1] A id: ObjectldType
::Entity
K> nameOfClass: nmtoken* [0..1] AR
::GroupMember 2D Object
id: GroupMemberldType [0..1] ibilityRef: CC ibili [0..1]
«:EntitylnVersion Name:  Notation XSD Thing Model with inherited attributes BrandingRef: BrandingRef* [0..1]
id: VersionedObjectldType Author:  NeTEx ::EntitylnVersion
version: VersionldType [0..1] Version: 1.0 dataSourceRef: DataSourceldType* [0..1]
::Entity Created: 21/01/2010 08:55:10 PRESENTATION: derivedFromVersionRef: VersionldType* [0..1]
id: ObjectldType Updated: 29/06/2018 15:18:22 derivedFromObijectRef: VersionldType* [0..1]
In some diagrams compatibleWithVersionRef: VersionldType* [0..1]
inherited attributes are ::Entity
shown nameOfClass: nmtoken* [0..1]

Figure 17 — Mapping Example — Thing UML Physical Model — Inherited attributes
6.13.2.7 Thing UML Physical Model — Support

The Physical model defines the simple data types used for attributes. The identifiers of each element are
specifically typed, for example ThingldType, SomethingElseldType, etc. Strong typing makes it possible to
type check references automatically to ensure that the referenced object is of the correct type. For each
element an element reference is created, for example ThingRef, TypeOfThingRef, SomethingElseRef,
containing the id and an optional version number. This is used to implement associations between elements
in the example schema.
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class Notation XSD Thing Model Support /

normalizedString CCEntitys "
. ) ’ PRESENTATION: ntitySupport::

Ejtmhzl.ﬂ mztéilon XSD Thing Model Support «.unique identif'!er» e VersionOfObjectRef

Ve rsior;: 10 CC EntitySupport::ObjectidType 'Support’ view shows data types

Created: 25/01/2010 00:00:00 and additional artefact classes «FK»

Updateci' 01/12/2017 10:52:49 needed for implementation as ~ ref:ObjectldType*

’ o XML. + versionRef: VersionldType*[0..1]
| + nameOfClass: NameOfClass [0..1]}
. . o i identifier»
dentifi... «unique i
«urjrlr:l:‘elld;n el : CG GenericGroupingSupport::
g typ GroupOfEntitiesidType

: [ I
'
' )
' «unique identifier» % ThingRef CG GenericGroupingSupport::
' SomethingElseldType R ) _ GroupOfEntitiesRef
' «unique identifier» «FK»
' GroupOfThingsldType ~ ref: ThingldType
E «unique identifier» . -7 SomethingElseRef
' ChildThingldType L.
: N ’ T ) «FK» CC EntitySupport::
: ' ‘ ’P it e ~  ref: SomethingElseldType TypeOfValueRef
' K L’ CC EntitySupport::
' K . - «unique(i:dGentiﬁer» TypeOfValueldType A
! ' .
| GenericGroupingSupport:: i

MAPPING: GroupMemberldType GroupOfThingsRef

Identifier Types of
attributes specific to
the model are
defined in the model.

I «FK»
| ~ ref: GroupOfThingsldType

«unique identifier»

" «unique identifier»
TypeOffhingldType AttributeOfThingValueldType

\ v

MAPPING: i
'\ «enumeration» TypeOfThineRel
) A
- Attribute values T:.hm.fVallées:: «FK»
«unique identifier» meepediea 0 | . ingTypeEnum 3 . .
ThingMemberldType resi)r‘i)cted ref: TypeOfThingldType
. nextBig
enumeration where Gl
sowhat

Figure 18 — Mapping Example — Thing UML Physical Model — Support

6.13.2.8 Thing XSD Physical Schema - Thing

The corresponding XSD for THING / Thing will have both inherited and specific attributes and elements.

Table 8 — Thing — Element

Classific | Name Type Cardi | Description
ation nality
> > DataManagedObject | ::> THING inherits from DATA MANAGED OBJECT.
«PK» id ProjectionldType 11 Identifier of THING.
Name xsd:normalized- 0:1 Description of THING.
String
«enum» ThingType ThingTypeEnum 0:1 Type of THING as a set of enumerated values.
«FK» ParentThingRef ThingRef 0:1 Reference to a parent THING.
Name xsd:normalizedString | 0:1 Description of THING.
«cntd» childThings ChildThing 0:* One or more component CHILD THINGs.
«cntd» somethingsElse | SomeThingElseRef |0:* One or more instances of SOMETHING ELSE
associated with this THING.
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Thing_VersionStructure (restriction)

rattributes
# nameofClass

Name of Class of the ENTITY. Allows reflection. Fixed for
each ENTITY type.

Identifier of ENTITY.

*# dataSourceRef

Name of source of the data.

created

Date ENTITY was first created.

+

changed
Date ENTITY or version was last changed
modification

Nature of last modification: new, revise, delete (default is
new).

version
Version number of entity .

* staus

Whether ENTITY is currently in use. Default is "released"”

+

derivedFromVersionRef

Version of this object from w hich this version of ENTITY
was deriv ed.

compatibleWithVersionFrameVersionRef

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

H— ~ responsibilitySetRef
VersionStructure

Reference to RESPONSIBILITY SET for managing the
object. If absent, then responsibility is same as for containing
context of this object.

A THING

‘keyLlst =|=
type | KeyListStructure |

(G

A list of alterative Key values for an element.

X! Extensions I
2 [H
type | ExtensionsStructure 1]

o*.1-

User defined Extensions to ENTITY in schema. (Wrapper tag
used to avoid problems with handling of optional 'any" by

E—B— some validators).

*EName =|.
type | MultilingualString |

o*.1.
Alternativ e code for legacy compatibility

x =ThingType
- i type | ThingTypeEn i |
ThingGroup [ E_H ype | ThingTypeEnumerat lo

o*.1.

2 @: DataManagedObjectGroup ]

Common Properties of an object managed by a responsible
ORGANISATION.

Elements for a THING
Type of Thing

childThings_RelStructure

|

|_*| childThings IS E_)a [,cnitdThing |
type | childThings_RelStructure | type | ChildThing_VersionedChildStructure ‘

|

|

|

|

(gitIEs 2.¥
Parts of organsiation A CHILD THING

Figure 19 — XSD implementation of Thing
6.13.2.9 Thing XSD Physical Thing Schema — Thing Concise

Normally it is sufficient to show only the attributes specific to the entity. The properties of the parent will be
separately documented.
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Thing_VersionStructure (restriction)

[Htettributes

~| [F}- DataManagedObjectGroup [

Common Properties of an object managed by a responsible

ORGANISATION
S —
*FName I
—1
| type | MultiingualString

o+.1z

Alterative code for legacy compatibility

XE, .
= ThingT: |
‘ ingType
x «3 (ThingGroup I EH type | ThingTypeEnumeration

0*.1-

Thin
9 =
type | Thing_VersionStructure

A THING

Elements for a THING
Ty pe of Thing

childThings_RelStructure
_|* childThings I [ ChildThing
| type | childThings_RelStructure I type | ChildThing_VersionedChildStructure
o*.1_ 2.¥

Parts of organsiation A CHILD THING

Figure 20 — XSD implementation of Thing — Concise

6.13.2.10 Thing — XML Example

The following XML fragment shows a sample instance of a Thing containing two ChildThing instances and
classified with a TypeOfThing instance. It has a parent ‘abc:43262" and is associated with three other
unvalidated instances of SomethingElse elements.

EXAMPLE

<Thing id="abc:3456" version="001">
<Name lang="en">Lunch</Thing>
<ThingType>nextBig</ThingType>
<TypeOfThingRef ref="abc:Val0l” version="any”/>
<ParentThingRef ref="abc:43262” version="any”/>
<ThingProperty2>bar</ThingProperty2>
<children>
<ChildThing id="abc:34561">
<IsCool>true</IsCool>
</ChildThing>
<ChildThing id=" abc: 34562">
<IsCool>false</IsCool>
</ChildThing>
</children>
<somethingsElse>
<SomethingElse ref="abc:66561" >
<SomethingElse ref="abc:68752" >
<SomethingElse ref="abc:21756" >
</somethingsElse >
</Thing>
<TypeOfThing id=" abc:Vall0l" version="any">
<Name lang="en">Good Thing</Thing>
</TypeOfThing>

6.13.3 Mapping Example — Handling Inheritance the SubThing Model
6.13.3.1 SubThing UML Conceptual MODEL

NeTEx makes extensive use of inheritance to factor out common properties of objects. This makes models
more concise and more maintainable. The inheritance programming model of XML is more limited than the
general model supported in UML.

In the Conceptual MODEL, multiple inheritance is possible (for example an element can be both a PLACE
and a ZONE). In XML - and the physical model, only single class inheritance is possible, so multiple
inheritance must be mapped to single inheritance.

For the most part mapping between model and schema is straight forward as a single hierarchy suffices for
most elements. However in a few cases additional techniques are used in NeTEx.
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We llustrate some of the design patterns for inheritance in NeTEx and their transformation between
conceptual model and schema with a hypothetical example.

This example includes a "worst case" of threefold type ancestry in the conceptual model that cannot be

directly

implemented in the XML physical model, since XML supports only single inheritance.

Single Inheritance: In the example Conceptual Model, SUB A is a subtype of only ANCESTOR A.
Similarly, SUB SUB A is a subtype of SUB A. This is reflected in the Physical model in the class
hierarchy of AncestorA, SubA, and SubSubA.

Use of Single Inheritance to resolve Multiple Inheritance: In the example Conceptual Model,
SUB AB is a subtype of both ANCESTOR A, and ANCESTOR B. In the Physical model, by making
AncestorB a subtype of AncestorA a single hierarchy can be used, thus SubAB. Has both
AncestorA and AncestorB’s properties.

Use of a Group to implement multiple inheritance. In the example Conceptual Model, SUB ABC
is a subtype of both ANCESTOR A, ANCESTOR B and ANCESTOR C. Thus no single inheritance
hierarchy can be created. In the Physical model, an AncestorC group is created to hold the
properties of AncestorC. This can be reused on multiple subtypes if needed. SUbABC, directly
inherits from AncestorB (which is in turn a type of AncestorA) and embeds the AncestorC group
so it has properties of all its ancestors.

class Notation XSD Use of Inheritance SUB THING MODEL/

+used by

0.1
be mapped to single inheritance.
THING MODEL::THING _r] _L

ANCESTOR B

AN
In the Conceptual MODEL, multiple inheritance is
possible (for example an element can be both a
PLACE and a ZONE)
In XML - and the physical model, only single class
inheritance is possible, so multiple inheritance must

+uses ANCESTOR A

:TM_lIdentifier

0.*|+ Id :TM_ldentifier

> =4

Thisexample shows a “worst case" of threefold type

directly implemented in the XML physical model,

| ancestry in the conceptual model that cannot be

since XML supports only single inheritance.
SUB A - SUB A isa subtype of only ANCESTOR A.
+ SubAPropertyl :PropertyTypel [0..1] SUB ABC SUB AC - SUB AB is a subtype o_f both ANCESTOR A, and
ANCESTOR B. By making ANCESTOR a subtype of
«PK» + Id :TM_ldentifier + Id :TM_ldentifier ANCESTOR B a single hierarchy can be used.
Id :TM_lIdentifier - SUB ABC isa subtype of both ANCESTOR A,

ANCESTOR B and ANCESTOR C. Thusno single

ZF inheritance hierarchy can be created.
SUB AB

The implement this, one entity (THING) will be
SUB SUB A d :TM_ldenti chosen as the root ancestor. A second (ANCESTOR B)
i SUB SUB ABC will be used as a descendent of the root to create a
+ SubSubAP rtyl :Pi ty T B0, il N
RRSEbARroperty! :PropertylypCi{Cg] combined type (ANCESTOR A + ANCESTOR B) . The
«PK» — + Id :TM_ldentifier third Ancestor (ANCESTOR C) will be mixed in to the
Id :TM_Identifier combined type asan XML group, thus achieving an

Name: Notation XSD Use of Inheritance SUB THING MODEL
Author: NeTEx

Version: 1.0

Created:  03/02/2010 13:43:51

Updated: 05/10/2012 15:53:04

implementation type with the properties of
ANCESTOR A + ANCESTOR B + ANCESTOR C..

Figure 21 — Mapping Example — SubThing Conceptual MODEL

6.13.3.2 SubThing UML Physical Model — Inherited attributes

The following diagram introduces the Physical model discussed above.
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class Notation XSD Subthing Intro /

AN

+used by MAPPING:

DataManagedObject 0..1._PpataManagedObject|  +of
In most cases the XML structure inheritance corresponds to

AncestorA A éonl
0.* tuses Thing the UML class inheritance
+part of Thus SubSubA, SubA and Ancestora are organisedintoa

0.% primary class hierarchy:
AncestorA

SubA
| SubSubA

I SubA l AncestorB ] l AncestorCG- Iftwofold inheritance is needed, then in most cases it can be
done simply by making one of the ancestors a subtype of

A another. For example
AncestorA
AncestorB
SubAb
m [ SubAB ] l SubABC I SubAC Alternatively a then a group is used to hold the properties of
the additional ancestor - this may be embedded in the class.

For example here, AncestorC is implemented as a nested class
AncestorA
AncestorB

e

Name: Notation XSD Subthing Intro

Author:  NeTE
v:rsic:)rn« 1% ) SubABC +AncestorCGroup
N SubSububThing2

Created: 08/02/201000:00:00 q
Updated: 01/12/2017 10:54:40 SubSubABC am
AncestorA

SubAC +AncestorCGroup

Figure 22 — Mapping Example — SubThing Physical Intro

The following diagram elaborates the Physical model to show attributes.

class Notation XSD Subthing Model /
DataManagedObject ]
+0
AncestorA
db 0.1 +partof0..* Name:  Notation XSD Subthing Model
+ AncestorAProperty: string [0..1] +usedby - Author:  NeTEx
«PK» 0.1 DataManagedObject Version: 1.0
~ |d: AncestorBldType 0% ThingModel::Thing Created: 08/02/201000:00:00
«FK» +uses Updated: 01/12/2017 10:55:21
# ThingRef: ThingRef* [0..1]
SubA AncestorB AncestorCGroup
+ SubAPropertyl: normalizedString [0..1] + AncestorBProperty: integer [0..1] ncestorCPropertyl:anyUri [0..1]
«PK» «PK»
~ 1d: SubAldType ~ |d: AncestorBIldType
SubAC
I + SubACPropertyl: normalizedString [0..1]
+ SubACPropertyEtc: PropertyTypeEtc [0..1]
SubAB SUDZEC «PK»
. i : + Id: SubACIdType
% SubSubAPropertyl: normalizedstring 041 + SubABCPropertyl: MultilingualString [0..1]
«PK» ik
+ 1d: SubSubAIdType QL SUABCv S
SubSubABC
+ SubSubABCPropertyl: boolean [0..1]
«PK»
+ Id: SubSubABCIdType

Figure 23 — Mapping Example — SubThing Physical Model
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6.13.3.3 Subthing XSD Physical Schema — Ancestor A

The root element AncestorA inherits properties from DataManagedObject.

AncestorA_VersionStructure (restriction)

xi’keyList I
| -
| | type | KeyListStructure |

|
| ot.1-
|
‘
|

A list of altemative Key values for an element.

| AncestorA ¢ X m: DataManagedObjectGroup |

II pe \AncestorA VersionStructure

Common Properties of an object managed by a responsible [ e e—

A ANCESTORA ORGANISATION —— |aExtensions -
\4$.

| type | ExtensionsStructure 1]

|

o*.1-

-+ User defined Extensions to ENTITY in schema. (Wrapper tag
used to avoid problems with handling of optional ‘any" by

some validators).

X[E i
|"AncestorAProperty ||

[ ey PP |
; | type | xsd:string |
e

| 0.1
|
|

—_—X
AncestorAGroup [ Name of ANCESTOR A
Elements for a ANCESTOR A [

£
t

ThingRef

ype | ThingRefStructure 7

O IER
Reference to a THING.

Figure 24 — XSD implementation of Ancestor A
6.13.3.4 Subthing XSD Physical Schema — Ancestor B

AncestorB inherits properties from AncestorA.

AncestorB_VersionStructure (restriction)

[Hrettributes

Common Properties of an object managed by a responsible
ORGANISATION.

X .
AncestorB —(—--— :E—(Datal\/lanagedobjecteroup

type [ AncestorB_VersionStructure

A ANCESTOR B

4 (__Dﬂ__x(_..._ :\H—(AncestorAGroup

Elements fora ANCESTOR A

5
-+ AncestorBPropert
(_..._ﬂE (AncestorBGroup/@ EEI . perty
type \ xsd:integer

Elements fora ANCESTOR B

Property of ANCESTOR A

Figure 25 — XSD implementation of Ancestor B
6.13.3.5 Subthing XSD Physical Schema — Ancestor C

AncestorCGroup defines properties for AncestorC.

EAncestorCProperty
(AncestorCGroupE] EE] pe [xedany URd

Elements fora ANCESTOR C.

Property for ANCESTOR C

Figure 26 — XSD implementation of Ancestor C Group
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6.13.3.6 Subthing XSD Physical Schema — SubA

SubA inherits just properties from AncestorA.

SubA_VersionStructure (restriction)

Breattributes

SubA L —x(—--— ﬂE—(DataManagedObjectGroup

typeTSubA VersionStructure

Common Properties of an object managed by a responsible
ORGANISATION.

. EE]—_"(-“- ﬂE—(AncestorAGroup

Elements fora ANCESTOR A

=
1 (""_Z'H (SubAGrouij E"EI SubAProperty

type | xsd:normalizedString
Elements for a SUB A

A SUBA

Property of SUB AA

Figure 27 — XSD implementation of SubA

6.13.3.7 Subthing XSD Physical Schema — SubABC

SubABC inherits properties from AncestorB and embeds AncestorCGroup.

SubABC_VersionStructure (restriction)

Hrettributes
_x(____ :\)B—(DataManagedObjectGroupE

Common Properties of an object managed by a responsible
ORGANISATION.

—x(—m— :\E—(AncestorAGroupE

Elements fora ANCESTOR A

E)a_—(-—-— :E—(A ncestorBGroupE

Elements fora ANCESTOR B

SubABC
type \ SubABC_VersionStructure

A SUB ABC

X = h

|"AncestorCProperty |
AncestorCGroup [-] @ |_AncestorCProperty |

| type | xsd:anyURI |
Elements fora ANCESTOR C.

o*.1-
ESubABCProperly
type | MultilingualString

Property for ANCESTOR C
Property of SUB ABCA

= SubABCGroup [

Elements for a SUB ABC

Figure 28 — XSD implementation of SubABC
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7 NeTEx Framework - Conceptual and Physical data model

NOTE NeTEx representational model is divided in a number of separate submodels covering different aspects of
the Network. For ease of understanding, the submodels are presented one at a time, each describing only a small set of
related concepts. Each sub-model is described at three levels of abstraction:

1. A conceptual data model, mainly extracted from Transmodel reference model and sometimes extended with
some NeTEx specific concepts

2. A physical data model, introducing how the conceptual model will be transformed into an expanded form
suitable for an XSD implementation (this may include simplifications, merging, inheritance management
strategy, etc.). It will also provide all the needed attributes.

3. The XSD schema which will be used to exchange data. Examples are given of the main elements.

7.1 Introduction

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

Common framework mechanisms: The framework provides mechanisms for common aspects of all NeTEx
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 NeTEx functional modules, can be understood and implemented uniformly for all NeTEx components,
rather than on an ad-hoc basis.

Reusable components: Certain common low level components, for example TRANSPORT MODES,
CALENDARS, DAY TYPES, etc. are not specific to any particular functional part of NeTEx but are widely
used in several different functional areas. Such components are defined centrally as part of the framework.

The NeTEx framework is split into four main submodels, each defined as a UML package.

— __| MeTEx Framework

. [ L] NeTEx Versions & Validity MODEL
+ __| MeTEx Responsibility MODEL
+ __| MeTEx Generic Framework MODEL
4 ] NeTEx Reusable Components MODEL

Figure 29 — NeTEx Framework packages

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

- __| MeTEx Versions & Validity MODEL
. @[] Generic Entity MODEL
+- ] Generic Validity MODEL
4[] Generic Version MODEL

Figure 30 — NeTEx Versions & Validity MODEL packages
The Responsibility model: describes the stakeholder organisations related to the objects that possibly can

be exchanged using NeTEx and expresses the type of responsibility or role they have with respect to these
objects.
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- __| MeTEx Responsibility MODEL

. @ [ Generic Responsibility MODEL
+ __| Responsibility Rele MODEL
5 [ Generic Organisation MODEL

Figure 31 — NeTEx Responsibility MODEL packages

The Generic Framework model: describes a number of generic objects and representational mechanisms
that are not specific to transport but which are specialised or used by NeTEXx transport related objects.

- ] MeTEx Generic Framework MODEL
4 ] Location MODEL
+ | Generic Grouping MODEL
+ ] Generic Point & Link MODEL
+ __| Generic Point & Link Sequence MODEL
+ __| Generic Zone and Feature MODEL
+ __| Generic Projection MODEL
41 ] Accessibility MODEL
5 [ Generic Place MODEL

Figure 32 — NeTEx Generic Framework MODEL packages

NeTEx Reusable Components model: describes generic and reusable objects (through NeTEXx parts 1, 2 and
3) specific to public transport.

=) __| MeTEx Reusable Components MODEL
- L] Service Calendar MODEL
+ __| Reusable Availability MODEL
) __| Reusable Transport Mode MODEL
- ] Tepographic MODEL
+ || Transport Organisations MODEL
- || Additional Organisation MODEL
+ ] Generic Equipment MODEL
i __| Actual Vehicle Equipment MODEL
- ] Vehicle Type MODEL
- || Vehicle Passenger Equipment MODEL
- ] Facility MODEL
+- [ Train MODEL
- ] Schemnatic Map MODEL
- ] Motice MODEL
- |__| Fare-Related 5Service Restriction MODEL

T [F]

[F ]

T [F] -

¥

Figure 33 — NeTEx Reusable Components MODEL packages
7.2 Implementing Transmodel framework features in NeTEXx

NOTE Transmodel includes generic mechanism for a number of commonly required features such as versioning
and grouping. Because NeTEx describes a physical implementation of Transmodel in XML, defined using a W3C XSD
schema, which requires strong static typing in order to have the benefits of the built in validation, it must chooses a
specific concrete implementation of certain of the mechanisms which are done as generic types in Transmodel. This can
be seen in particular 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
just a general purpose frame to organise data elements for exchange, NeTEx by preference uses a humber of explicit
specialisations of the Frame, each of which is restricted to specific types of content.
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7.3 Versions & Validity
7.3.1 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. NeTEx includes uniform version and validity mechanism to address these
requirements; the mechanisms are part of the NeTEx 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 data sets that comprise a number of 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.

Aversion 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
justin a course grained manner at the level of the whole data set, 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
also, 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.
7.3.2 Version & Validity — Model Dependencies
The versioning mechanisms are part of the core NeTEx framework, and are provided by common set of
modules that are referenced by all other NeTEx modules. The fundamental models are shown in the following
diagram and described in detail in the following sections.

— The ENTITY model describes the NeTEXx 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 34 — Version & Validity — Model Dependencies (UML)

7.3.3 Generic Entity

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

7.3.3.1 Generic ENTITY - Conceptual MODEL

NOTE The following explanations use excerpts from Transmodel.

A NeTEx 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 data set. 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 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 data set. 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
NeTEx XSD schema.

The TYPE of ENTITY defines a set of sub categories that can be used to make arbitrary classifications of a
specific ENTITY (thus it is really a “category of ENTITY” rather than a class or type). TYPE OF ENTITY is an
abstract mechanism that is present in Transmodel to indicate the possibility of categorisation. Actual NeTEx
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
