Department for Transport
TransXChange — An XML Standard for the Data
Exchange of Bus Schedules and Related
Information.

TransXChange Schema Guide

2.4

Department for

Transport

Cent



Department for Transport
TransXChange Schema User Guide

Preamble Contents
Version History
Schema | Version Date Review
2.0a 0.1 Preliminary Consultation Draft 03 042004 | NJSK Review
2.0b 0.4 Consultation Draft 10032004 | RM /NJSK Review
2.0c 0.9 Consultation Draft 11 052004 | NJSK Review
2.0c 0.10 Consultation Draft Corrections 12 052004 | /NJSK Review
2.0c 0.15 Corrections, added dead run, track & revised operation date | 14 052004 | NJSK Internal
sections.
2.0d 0.16 Corrections. 09 062004 | TW Internal
2.0e 0.25 Clarifications & Corrections 1508 2004 | NJSK Internal
2.0e 0.26 Minor formatting corrections 18 08 2004 | NJSK Review
2.0f 0.27 Add Public Use, 26 08 2004 | NJSK Review
2.0f 0.31 Corrections, renumber figures and tables, Add Booking | 07 10 2004 | NJSK Internal
Arrangements, Legislative references, Block, Refine integrity
rules. Drop PPT
2.0g 0.32 Corrections. Revise Transmodel comparison, Refine integrity | 16 12 2004 | NJSK Review
rules.
2.0g 0.33 Corrections. From RS 23 01 2005 NJSK Review
2.0g 0.34 Clarify MDV points 30 02 2005 | NJSK Review
2.0 0.35 Release 2.0 Clarify versioning points 10032005 | NJSK Final
2.1 0.36 Release 2.1 Minor fixes and corrections 27092005 | NJSK Issued
2.1 0.37 Minor fixes and corrections 06 01 2006 NJSK Issued
2.1 0.38 Clarify use of duration 1511 2006 | NJSK Review
2.1 0.39 Update with Publisher enhancements in route merge 16 03 2007 | NJSK Issued
2.1 0.40 Clarify route map, correct times, improve diagrams 14 07 2007 | NJSK Issued
2.2a 0.41 Clarify rounding , 24 07 2007 | NJSK Review
2.2a 0.41 correct subsidy classification 24 09 2007 | NJSK Review
2.2a 0.42 correct clarify use of journey times classification 12 032008 | NJSK Issued
2.2a 0.43 clarify stop request 03 092008 | NJSK Issued
2.2a 0.44 Revise all diagrams 02 032009 | NJSK Issued
2.2a 0.45 Remove wrong reference to change classification 10 06 2009 | NJSK Issued
2.2a 0.46 Update validation table 10 09 2009 | NJSK Review
2.4a 0.48 Update diagrams and 2.4a changes 16 02 2010 | NJSK Issued
2.4b 0.50 2.4b Corrections & PTIC Review feedback changes 16.06.2010 | NJSK Review
2.4 0.52 Update diagrams and 2.4 31122010 | NJSK Issued

Prepared By:

Cent

centaurconsulting.co.uk

Centaur Consulting Limited

Surrey Technology Centre

Surrey Research Park

Guildford, Surrey, GU2 7YG

Email: mark.cartwright@centaurconsulting.co.uk

www.Kizoom.com

Kizoom Ltd

Buchanan House
24-30 Holborn, London EC1n 2HS
Email: shcmer@kizoom.com

Tel: +44 (0)20 7539 2000

© Crown Copyright 2000-2010

Prepared For:

Department for

Transport

Department for Transport
Great Minster House, 76 Marsham Street
London, SW1P 4DR, UK

The content in this document may be reproduced free of charge in any format or media without requiring specific
permission, subject to the TransXChange Terms & Conditions of use, viewable at

ge.org.uk. This is subject to the material not being used in a derogatory manner or in a

misleading context. The source of the material must be acknowledged as Crown copyright and the title of the
content must be included when being reproduced as part of another publication or service.

TransXChangeSchemaGuide-2.4-v-52.doc Page 2
© Crown Copyright 2001-2010

31 December 2010


http://www.Kizoom.com
http://www.transxchange.org.uk

Department for Transport
TransXChange Schema User Guide

Preamble Contents

TransXChangeSchemaGuide-2.4-v-52.doc Page 3 31 December 2010
© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
CONTENTS
Section Page
VERSION HISTORY 2
CONTENTS 4
LIST OF FIGURES 12
LIST OF TABLES 16
1 INTRODUCTION 19
11 Antecedents 19
1.2 Document Structure 20
1.3 Intellectual Property Rights 21
1.3.1 TransXChange Schema 21
1.3.1.1 TransXChange Schedules 21
1.3.1.2 TransXChange Document Publisher 21
1.4 Versioning 21
15 Naming Conventions 22
1.6 Presentation Conventions Used in the Schema Guide 22
1.6.1 XML Elements in Text 22
1.6.1.1 UML Diagrams 22
1.6.1.2 XML Structure Diagrams 22
1.6.1.3 Element Structure — Sequence 23
1.6.1.4 Element Structure — Choice 23
1.6.1.5 Multiplicity and Optionality 23
1.7 Changes in Release 2.4 of TransXChange 24
1.8 Changes in Release 2.2a of TransXChange. 25
1.9 Major Changes in Release 2.0 of TransXChange 25
1.10 Evolving TransXChange 26
1.11  Acknowledgments 26
1.12 Related Transport Information Standards 27
1.13 Legislation 27
1.14 Related Documents 27
2 OVERVIEW OF TRANSXCHANGE 29
2.1 The Purpose of TransXChange 29
2.2 TransXChange Components 29
2.3 Document Validation 30
2.4 How is TransXChange Used? 31
2.4.1 Registration of a Route with VOSA for EBSR 31
2.4.2 Update of a Registration with VOSA 31
2.4.3 General Purpose Exchange of Data 32
2.4.4  General Purpose Exchange of Data changes 32
2.5 Differences between the Schemas 33

3  SHORT TOUR OF THE TRANSXCHANGE ESSENTIAL MODEL ___ 35

3.1 Representing a Bus Service in TransXChange 35

3.1.1 The NaPTAN Stop Model 37

3.1.1.1 The NaPTAN Stop Model Introduction 37

3.1.1.2 The NaPTAN Stop Model Details 39

3.1.2 Resolving NaPTAN Stop References 40
TransXChangeSchemaGuide-2.4-v-52.doc Page 4 31 December 2010

© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
3.1.3 Variable Stop Allocations 40
3.1.4 Stop Types 41
3.1.5 NaPTAN Bus Stop Types 42
3.1.6 NPTG Administrative Support Types 43
3.1.7 NPTG Locality Support Types 43
3.1.8 NaPTAN Support Types 44
3.1.9 NaPTAN Location Support Types 45
3.2 The Route and Service Supply Model 46
3.2.1 Model Layer Concerns 48
3.2.2 Summary of Route & Supply Model Elements 49
3.2.3 Projection between Levels of Discourse 49
3.3 Route Model 50
3.3.1 Introduction to the Route Model 50
3.3.2 Route Model Details 51
3.3.3 Tracks 51
3.3.4 Track Example 52
3.3.5 Route Model Hierarchy 53
3.4 Journey Pattern Model 54
3.4.1 Introduction to the Journey Pattern Model 54
3.4.2 Journey Pattern Model Details 55
3.4.3 Journey Pattern Model Hierarchy 56
3.5 Vehicle Journey Model 57
3.5.1 Introduction to the Vehicle Journey Model 57
3.5.2 Vehicle Journey Model Details 58
3.5.3 Connecting Vehicle Journey Model 59
3.5.4 Vehicle Journey Model Hierarchy 60
3.6 The Use of Links in TransXChange 62
3.6.1 Structure Example of a Schedule with one Pattern and Two Journeys, 63
3.6.2  Structure Example of a Schedule with an Express Journey 64
3.6.3 Plotting a route on a Map 64
3.7 Inheriting Timing Link Values 65
3.7.1 Schedule and Journey Terms and Definitions 66
3.7.1.1 Time Related Terms 67
3.7.1.2 Routing Related Terms 67
3.7.2 Computation of Passing Times 68
3.7.2.1 Example of Inheritance of Passing Times 69
3.7.2.2 Rounding of Passing Times 70
3.8 Standard Services 71
3.8.1 Introduction to the Service Model 71
3.8.2 Introduction to the Standard Service Model 71
3.8.3 Standard Service Properties 73
3.8.4 Standard Service Components 74
3.8.5 Service Model Hierarchy 75
3.8.6  Service Model Types 76
3.9 Flexibly Routed Services 77
3.9.1 Introduction to the Flexible Service Model 77
3.9.2 Flexible Service Model Details 79
3.10 Line Model 80
3.10.1 Introduction to the Route Model 80
3.10.2 Route Model Details 81
3.11 Interchanges 81
3.11.1 Inheriting Interchange Values 82
3.11.2 Interchange Schematic 84
3.11.3 Interchange Instance Example 84
3.12 Fare Stages 87
3.13 Dead Runs 88
3.13.1 Use of Dead Runs for Short Working 89
3.14 The Registration Model 90
TransXChangeSchemaGuide-2.4-v-52.doc Page 5 31 December 2010

© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
3.14.1 Introduction to the Registration Model 90
3.14.2 Registration Model Details 90
3.14.3 Registration Model Workflow States 92
3.14.4 Registration Model Hierarchy 93
3.14.5 Registration Model Support Types 94
3.14.6 Populating a Registration 94
3.14.7 Cancellation a Registration 94
3.15 Operators 95
3.15.1 Introduction to the Operator Model 95
3.15.2 Operator Model Details 95
3.15.3 Operator Model Hierarchy 97
3.15.4 Operator Model Support Types 98
3.16  Further Modelling Topics 98
3.16.1 Direction: Handling Inbound and Outbound Schedules. 98
3.16.2 Modelling Complex Routes 100
3.16.2.1 Services with Topologically Complex Routes 100
3.16.2.2 Services with Complex Temporal Operational Patterns 102
3.16.3 Modelling Services Efficiently 103
3.16.3.1 Overall Reuse of Elements 104
3.16.3.2 Inefficiencies in TransXChange 104
3.16.3.3 Use of Sections 105
3.16.4 Presenting Schedules in Timetables 106
3.16.4.1 Using a Sequence Number 107
3.16.4.2 Example of a Timetable using StopSequence 108
3.16.5 Grouping Journeys within a Timetable 110
3.16.5.1 Journey Grouping Model Overview 110
3.16.5.2 JourneyGrouping Elements 111
3.16.6 Specifying services that run before or after midnight 111
3.17 DayShift Examples 112
3.17.1 Late night Weekday service — Positive DayShift 112
3.17.1.1 Actual Journeys 112
3.17.1.2 As Shown in Beds with Positive DayShift 112
3.17.2 Early morning Weekday Service — Negative DayShift 113
3.17.2.1 Actual Journeys 113
3.17.2.2 As shown in Beds with Positive DayShift 113
3.17.3 Associating Operational Data with a Timetable 113
3.17.3.1 Operational Data Model Introduction 114
3.17.3.2 Operational Data Model Details 114
3.17.3.3 Operational Data Model Support Types 114
3.17.3.4 Vehicle Equipment Model (+TXC v2.4) 115
3.17.4 Service Descriptions 116
3.18 Modelling Operational Days 116
3.18.1 Specifying When the Service Operates — Summary 116
3.18.2 Regular Operation — OperatingProfile 118
3.18.3 Exceptional Operation — OperatingProfile 118
3.18.4 Services that Run for Specific ServicedOrganisation Working Days120
3.18.4.1 ServicedOrganisation Model Introduction 120
3.18.4.2 ServicedOrganisation Model Details 121
3.18.5 General Principles for Using Operational Days 122
3.18.6 Footnotes 123
3.18.6.1 Example - Footnotes 123
3.18.6.2 Footnote Variations 123
3.18.6.3 Serviced Organisation Calendar Example 124
3.18.7 Frequent Services 127
3.18.8 Frequency Based Services 127
3.18.8.1 Frequency Described by Interval 127
3.18.8.2 Departure Described by Minutes Past Hour 128
TransXChangeSchemaGuide-2.4-v-52.doc Page 6 31 December 2010

© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents

3.18.8.3 Frequency Described on Multiple Individual Journeys — Merged

Frequency128
3.18.8.4 Multi-journey to single group, multiple frequencies 129
3.18.9 Partial Frequency Based Services (+TXC v2.4) 129
3.18.9.1 Text Descriptions for Frequency service 130
3.18.10 Service Operational Days 130
3.18.11 Structure Example of Schedule with Operational Day Exceptions131
3.19 Calendar Model 131
3.19.1.1 Calendar Model Introduction 131
3.19.1.2 Calendar Model Details 132
3.20 Summary of TransXChange Entities and Identifiers 133
3.20.1 Summary of TransXChange Entity Identifier Types 134
3.20.2 Summary of NPTG Entity Identifier Types 134
3.20.3 Private codes 134
3.20.4 Referencing Elements 135
3.20.5 Summary of TransXChange Ancillary Identifiers 135
3.21 Common Data types 136
3.21.1 XML Base Types 136
3.21.2 General Utility Types 136
3.22 Data Rights Model 137
3.22.1 Data Rights Model - Introduction 137
3.22.2 Data Rights Model - Introduction 137
4 WORKED EXAMPLE OF A TRANSXCHANGE SCHEDULE 139
4.1 Worked Example: Bus Timetable 139
4.2 Worked Example: Service Components 139
4.3 Worked Example: Operator 139
4.4 Worked Example: Registration 140
4.5 Worked Example: StopPoints 140
4.6 Worked Example: Route and Tracks 140
4.7 Worked Example: JourneyPattern 142
4.8 Worked Example: Line 143
4.9 Worked Example: VehicleJourney 143
4.10 Worked Example: Operational Times 143
5 EXAMPLES 144
51 Feature Examples 144
5.2 Real Examples 146
6 TRANSXCHANGE SCHEMA 147
6.1 TransXChange Schema Overview 147
6.2 TransXChange Root Element 148
6.2.1 TransXChange Element Attributes 149
6.2.2 TransXChange Root Attributes 150
6.2.3 TransXChange Child Elements 152
6.3 Stop & Topographical Elements — StopPoints and Zones 154
6.3.1 NptglLocalities Element 154
6.3.2 AnnotatedNptgLocalityRef Element 154
6.3.3 StopPoints Element 155
6.3.4 AnnotatedStopPointRef Element 155
6.3.5 StopPoint Element (Stop) 156
6.3.6  StopArea Element 156
6.4 Network Elements — Routes and Tracks 158
6.4.1 Route Element 158
6.4.2 RouteSection Element 158
6.4.3 RouteLink Element 159
TransXChangeSchemaGuide-2.4-v-52.doc Page 7 31 December 2010

© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
6.4.4 Route / Track Element 161
6.4.5 Track Subelements 161
6.4.5.1 Track / Mapping Element 161
6.4.5.2 Track / Instructions Element 162
6.4.5.3 Track / Instructions / Feature Element 162

6.5 Registration Elements: Operator, Registration, ShortNoticeRegistration164
6.5.1 Operators Element 164
6.5.2 Operator Element 164
6.5.3 LicensedOperator Element 165
6.5.4 Operator & LicensedOperator: Subelements 167
6.5.4.1 Operator / OperatorNamesGroup 167
6.5.4.2 Operator / OperatorLicenceGroup 167
6.5.4.3 Operator / OtherLicences Element (+TXC v2.4) 168
6.5.4.4 Operator / OperatorParentGroup (+TXC v2.4) 168
6.5.4.5 Operator / OperatorinfoGroup (+TXC v2.4) 169
6.5.4.6 Operator / RegionalOperatorRef (+TXC v2.4) 170
6.5.4.7 Operator / OperatorContactGroup 170
6.5.4.8 Operator / Garages Element 172
6.5.4.9 Operator / ContributorGroup (+TXC v2.4) 172
6.5.4.10 DataRight/ (+TXC v2.4) 173
6.5.5 Registration Element 174
6.5.6 Registration / RegistrationSubmissionGroup 175
6.5.7 Registration / RegistrationWorkflowGroup 176
6.5.8 Registration / RegistrationinfoGroup 177
6.5.9 Registration Subelements 178
6.5.9.1 Registration / VosaRegistrationNumber Element 178
6.5.9.2 Registration / SubmissionAuthor Element 178
6.5.9.3 Registration / TrafficArea Element 179
6.5.9.4 Registration / CirculatedAuthorities Element 179
6.5.9.5 Registration / SubsidyDetails Element 183
6.5.9.6 Registration / ContractedService Element 184
6.5.9.7 Registration / SupportingDocument Element 184
6.5.10 ShortNoticeRegistration Element 185
6.5.11 ShortNoticeRegistration / ChangelmpactGroup 185
6.5.12 ShortNoticeRegistration / ChangeJustificationGroup 185
6.5.13 ShortNoticeRegistration Subelements 186
6.5.13.1 ShortNoticeRegistration / Public Availability Element 186
6.5.13.2 ShortNoticeRegistration / Changelmpact Element 187

6.5.13.3 ShortNoticeRegistration / ChangeToConnectAlteredService Element187
6.5.13.4 ShortNoticeRegistration / ReplaceDiscontinuedService Element187
6.5.13.5 ShortNoticeRegistration / LocalHolidayChange Element 188
6.5.13.6 ShortNoticeRegistration / SpecialOccasion Element 188
6.5.13.7 ShortNoticeRegistration / RegulationOrderCompliance Element188
6.5.13.8 ShortNoticeRegistration / ChangeRequestedByExternalAuthority

Element 188
6.5.13.9 ShortNoticeRegistration / ExceptionalRequirement Element 189
6.6 Service Description Elements 190
6.6.1 Services Element 190
6.6.2 Service Element 190
6.6.3 Service / ServicelnfoGroup 191
6.6.4 Service / ServiceDescriptionGroup 193
6.6.5 Service / ServiceComponentGroup 193
6.6.6 Service / Subelements 194
6.6.6.1 Service / Line Element 194
6.6.6.2 Line / Description Element (+TXC v2.4) 195
6.6.6.3 LineColour Group (+TXC v2.4) 196
6.6.6.4 Service / OperatingPeriod Element 197
6.6.6.5 Service / ServiceClassification Element 197
TransXChangeSchemaGuide-2.4-v-52.doc Page 8 31 December 2010

© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
6.6.6.6 Service / ServiceOperational Group 198
6.6.6.7 Service / AssociatedOperators Element 199
6.6.6.8 Service / StopRequirements Element 199
6.6.6.9 Service / ServiceAvailability Element 200
6.6.6.10 Service / ToBeMarketedWith Element 200
6.6.7 Service / JourneyGroupings (TXC v2.4) 200
6.6.7.1 Service / Built In Journey Grouping Element (TXC v2.4) 201
6.6.7.2 Service / CustomJourneyGrouping Element 202

6.7 StandardService, JourneyPattern, VehicleJourney 204
6.7.1 StandardService Element 204
6.7.2 StandardService / Subelements 204
6.7.2.1 StandardService / Vias Element 204
6.7.3 JourneyPatterns 206
6.7.4 JourneyPattern Element 206
6.7.4.1 JourneyPattern / CommonJourneyGroup 207
6.7.4.2 JourneyPattern / JourneyldentificationGroup 208
6.7.5 JourneyPattern Subelements 209
6.7.5.1 JourneyPattern / JourneyPatternGroup 209
6.7.5.2 CommonJourneyGroup / Operational Element 209
6.7.5.3 CommonJourneyGroup / Operational / OperationalVariant Element210
6.7.5.4 CommonJourneyGroup / Block Element 210
6.7.5.5 CommonJourneyGroup / VehicleType Element 211
6.7.5.6 VehicleType / PassengerinfoEquipment Element (+TXC V2.4) 211
6.7.5.7 VehicleType / AccessEquipment Element (+TXC V2.4) 212

6.7.5.8 VehicleType / WheelchairEquipment Element (+TXC V2.4) 213
6.7.5.9 CommonJourneyGroup / Operational / TicketMachine Element 214

6.7.5.10 CommonJourneyGroup / LayoverPoint Element 214
6.7.6  JourneyPatternSection Element 215
6.7.7 JourneyPatternTimingLink Element 215
6.7.7.1 JourneyPatternTimingLink / CommonTimingLinkGroup 216
6.7.7.2 JourneyPatternTimingLink / JourneyPatternTimingLinkGroup 217
6.7.8 JourneyPatternStopUsageStructure 218
6.7.8.1 JourneyPatternStopUsage / JourneyStopUsageGroup 219
6.7.8.2 JourneyPatternStopUsage / JourneyPatternStopUsageGroup 220
6.7.8.3 VariableStopAllocations Element 221
6.7.9 JourneyPatterninterchange Element 222
6.7.9.1 JourneyPatterninterchange / CommonlinterchangeGroup 222
6.7.9.2 JourneyPatterninterchange / InterchangelnfoGroup 223
6.7.9.3 JourneyPatterninterchange / JourneyPatterninterchangeGroup 223
6.8 VehicleJourney Element 225
6.8.1 VehicleJourney / VehicleJourneyGroup 225
6.8.2 VehicleJourney / StandardVehicleJourneyGroup 226
6.8.3 Common VehicleJourney Subelements 227
6.8.3.1 VehicleJourney / DeadRun Element 227
6.8.3.2 VehicleJourney / PositioningLink Element 227
6.8.3.3 VehicleJourney / PositioningLink / PositioningStopUsageStructure228
6.8.3.4 VehicleJourney / Frequency Element 229
6.8.3.5 Frequency Interval 229
6.8.4 VehicleJourneyTimingLink Element 230

6.8.4.1 VehicleJourneyTimingLink / VehicleJourneyTimingLinkGroup 230
6.8.5 VehicleJourneyTimingLink / VehicleJourneyStopUsage Element231

6.8.6  VehicleJourney / VehicleJourneylnterchange Element 232
6.8.6.1 VehicleJourney/ VehicleJourneylnterchangeGroup 233
6.9 FlexibleService, FlexibleJourneyPattern, FlexibleVehicleJourney 234
6.9.1 FlexibleService Element 234
6.9.1.1 FlexibleJourneyPattern Element 234
6.9.1.2 FlexibleJourneyPattern / FlexibleJourneyPatternGroup 234
6.9.2 FlexibleService Subelements 235
TransXChangeSchemaGuide-2.4-v-52.doc Page 9 31 December 2010

© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
6.9.2.1 FlexibleService / FlexibleZones Element 235
6.9.2.2 FlexibleService / FixedStopPoints Element 235
6.9.2.3 FlexibleVehicleJourneyGroup / BookingArrangements Element 236
6.9.3 FlexibleVehicleJourney Element 236
6.9.3.1 FlexibleVehicleJourneyGroup / FlexibleServiceTimes Element 237
6.10 ConnectingVehicleJourney Element 238
6.10.1 VehicleJourney / ConnectingVehicleJourney Group 238
6.10.1.1 ConnectingVehicleJourney / ConnectingTimesGroup 239
6.11  OperatingProfile Element 240
6.11.1 Normal OperatingProfileGroup 240
6.11.2 Special OperatingProfileGroup 241
6.11.3 OperatingProfile Subelements 241
6.11.3.1 OperatingProfile / RegularDayType Element 241
6.11.3.2 OperatingProfile / RegularDayType / DaysOfWeek Element 241
6.11.3.3 OperatingProfile / PeriodicDayType / WeekOfMonth Element242
6.11.3.4 SpecialDaysOperation Element: DaysOfOperation,
DaysOfNonOperation 242
6.11.3.5 DateRange 243
6.11.3.6 OperatingProfile / BankHolidayOperation 243
6.11.3.7 OperatingProfile / BankHoliday Elements 244
6.11.3.8 OperatingProfile / AllBankHolidayGroup 244
6.11.3.9 OperatingProfile / AllBankHoliday Element 244
6.12 ServicedOrganisation Element 246
6.12.1 ServicedOrganisation Subelements 248
6.12.1.1 ServicedOrganisation / DatePattern Element 248
6.13 Calendar Element (TXC v2.4) 249
6.13.1.1 Calendar / OperatingDay Element (TXC v2.4) 250
6.13.1.2 Calendar / DayType Element (TXC v2.4) 251
6.14 Miscellaneous Elements 251
6.14.1 SupportingDocument Element 251
7 COMMON SCHEMA ELEMENTS 253
7.1 LocationStructure 253
7.2 Duration Simple Type 253
7.3 TelephoneContactStructure Element 254
7.4 PostalAddressStructure Element 254
7.5 Note Element 254
8 ELECTRONIC BUS SERVICE REGISTRATION PROCESS 256
8.1 Step 1: Preparation 256
8.2 Step 2: Encoding 256
8.3 Step 3: Transmission 256
8.4 Step 4: Validation 256
8.5 Step 5: TAN Review 256
8.6 Step 6: Acceptance and Distribution 257
9 THE TRANSXCHANGE PUBLISHER 258
9.1 Required Environment 258
9.2 Installation Process 259
9.3 Run Time Options 259
9.4 Generalised list of Publisher parameters 259
9.5 Publishing Actions 260
9.5.1 Particulars & Service Matrix 260
9.5.2 Route Map 261
10 NAMING & CODING CONVENTIONS 262

TransXChangeSchemaGuide-2.4-v-52.doc Page 10
© Crown Copyright 2001-2010

31 December 2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
10.1  Naming of Elements 262
10.1.1 Use of Camel Case 262
10.1.2 Use of Standard Name Suffixes 262
10.1.3 Meaningful Names 262
10.1.4 Semantically Significant Order 263
10.1.5 Standardised Terminology 263
10.2 Typing of Elements 263
10.3 Element Constraints 263
10.4  Use of Attributes 263
10.5 Implementation of Model Relationships 264
11 NATIONAL LANGUAGE SUPPORT 265
11.1 Text Content Types 265
11.1.1 Use of Fixed Text 265
11.1.2 Use of Free Text 265
11.1.3 External Data 266
11.2  Publishing or Exchanging Documents 266
12 VERSIONING 267
12.1  Version Numbering Convention 267
12.2 Resource Versions 267
12.2.1 Schema URI Version 267
12.2.2 Namespace URI Version 267
12.2.3 Package Versions 267
12.3 Packages 268
12.4  Version Identifiers & Change Tracking 271
12.4.1 Schema Version ldentifier 271
12.4.2 Indicating Versions on Data 271
12.4.3 Data Element Version 271
12.4.4 Change Trackable Entities 273
12,5 Exchange of Deltas 273
12.6 Names of TransXChange Files 274
13 TRANSMODEL & TRANSXCHANGE COMPARISON 275
13.1  Transmodel Principles 275
13.2  Transmodel Terminology 276
13.3 Divergences from Transmodel 277
13.3.1 TransXChange Representation of Journey Patterns 277
13.3.2 Abbreviated Journey Patterns 277
13.3.3 Groups of Links 278
14 INTEGRITY RULES 279
14.1  Syntactic Integrity Rules 279
14.2  Semantic Integrity Rules 281
14.3 Ordered Relationships 284
14.4  Precedence Rules for Combining General Date Elements 285
15 APPENDIX A = REFERENCES TO OTHER STANDARDS 287
15.1 Transport Domain 287
15.1.1 NaPTAN & NPTG 287
15.1.2 JourneyWeb 287
15.1.3 Transmodel CEN TC 278 287
15.2 Software & General 287
15.2.1 XML Schema 287

TransXChangeSchemaGuide-2.4-v-52.doc Page 11
© Crown Copyright 2001-2010

31 December 2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
15.2.2 1SO Time Formats 287
15.2.3 WGS 1984 Location Referencing 287
15.2.4 1S0O 639-1 Names of Languages 288
15.2.5 Rfc 1766 Tags for the Identification of Languages 288
15.2.6 GovTalk XML Coding Standards 288
15.2.7 UML Unified Modelling Language 288

16 APPENDIX B - NEW FUNCTIONS IN TRANSXCHANGE 2.0 & 2.1 289
16.1 Changesin 2.1 289

17 APPENDIX C — COMPARISON OF TERMINOLOGY TRANSXCHANGE 2.0
290

List of Figures

Figure 1-1 — XML Spy Diagram: SEOUENCE ........ccceiiiiiieiiiite ettt ettt st e e i e e s nbe e e e 23
Figure 1-2 — XML Spy Diagram: ChOICE ........coiuiiiiiiiiieeiiiie ettt 23
Figure 1-3 — XML Spy Diagram: MUIIPICILY .........ccooiiiiiiiiiii e 24
Figure 2-1 — Overview of TranSXChange USE.........ccuuuuiiiiieiiiiiiiie et eee s 31
Figure 2-2 — Common Set of Types in TransXChange SChemas ...........cccceeeieiiiiiiiiiiieieeeeieeeeen 33
Figure 3-1 — UML Overview of TransXChange Model for a StandardService............cccccceeeeriiiinieennn. 36
Figure 3-2 — UML Diagram of Elaboration of TransXChange model............ccccccciviiiiiiineee i, 37
Figure 3-3 — UML Diagram of Summary of Stop MOdEl...........cccvviiriiiiiiiiiee e 38
Figure 3-4 — UML Diagram of selected NaPTAN Stop elements ...........ccccvvveieeeiiiiiiiiiiieee e 39
Figure 3-5 — UML Diagram of Stop Classification Model............ccccoiiiiiiiiiiiiiie e 41
Figure 3-6 — UML Diagram of On-street bus stop Stop Classification Model.............ccccoocveiiiiinennnen 42
Figure 3-7 — UML Diagram of NPTG Administrative SUPPOIt tYPES ......covveveeriieeeeiriiiee e 43
Figure 3-8 — UML Diagram of NPTG Locality SUPPOIt tYPES......ccciiiiiieiiiiiieeiiiie e 43
Figure 3-9 — UML Diagram of NaPTAN SUPPOIt tYPES......uiiiiiiiiieeiiiiee ettt 44
Figure 3-10 — UML Diagram of NaPTAN Location SUPPOIT TYPES ...ccceiiiiriiiiiieee et e e eieieee e 45
Figure 3-11 — UML Diagram of Route, JourneyPattern and VehicleJourney Models.......................... a7
Figure 3-12 — Service Model Layer CONCEINS ......coiiuuiiiiiiie e iitetie et e ettt e e e e e e e e e e e e e e snbeaeeeaeas 48
Figure 3-13 — Correspondence between Links at Different Levels..........ccccoceveeeiiiiiiiiiieee e, 49
Figure 3-14 — UML Diagram of Route Model: INtroduCtion............ccceeeeviiiiiiiiiiee e 50
Figure 3-15 — UML Diagram Of ROULE MOUEL...........ccuiiiiiiie et 51
Figure 3-16 — UML Diagram of Route Model Element Hierarchy ............ccccoviiiiiiii e 53
Figure 3-17 — UML Diagram of Journey Pattern Model: Introduction.............ccccceeeviiiieinniine i 54
Figure 3-18 — UML Diagram of Journey Pattern Model: DetailS...........ccoocueeeiiiiiiiiiiiiee e 55
Figure 3-19 — UML Diagram of Journey Pattern Model Element Hierarchy ............ccccceviieiiiiinennen. 56
Figure 3-20 — UML Diagram of Journey Pattern Model: INtroduction............ccccceeeiiiiieiniine e 57
Figure 3-21 — UML Diagram of Vehicle Journey Model: DetailS.............occeeeiiiiiiiiiniine e 58
Figure 3-22 — UML Diagram of Connecting Vehicle Journey Model ... 59
Figure 3-23 — UML Diagram of Vehicle Journey Model Element Hierarchy .............cccccccceiiniiiinnnnn. 61
Figure 3-24 — SIMPIE ROULE M ....eeiieieii ittt ettt e e e e ettt e e e e e e e snbnbeeeeeas 63
Figure 3-25 — UML Diagram of Service Pattern elements...........ccccceveeiiiiiiiieie e 66
Figure 3-26 — Computation 0f PasSing TIMES .......cccciiiiiiiie et e s er e e e e s s e e e e e e s saraaeeeee s 69
Figure 3-27 — UML Diagram of Service model: INtroduction ...........cccccoovviiiiiiiee e 71
Figure 3-28 — UML Diagram of Standard Service: OVEIVIEW ...........ccceeeiiiiieeiniieeeniiieeeesiiee e 72
Figure 3-29 — UML Diagram of Standard Service: DetailS...........coouruiieiiiiiieiiiiiieeeie e 73
Figure 3-30 — UML Diagram of Standard SErviCe PartS ...........cccccouruiiiiiiiiie it 74
Figure 3-31 — UML Diagram of Service Model Element Hierarchy..............cccoooiiiiiiiiniic e 75
Figure 3-32 — UML Diagram Of Service SUPPOIT tYPES ......uviieiiiiieeiiiie ettt 76
Figure 3-33 — FIEXIDIE NETWOTK ........coiiiiiiiiiee ettt e e e e e e e e e e snbeaeeeeeas 77
Figure 3-34 — UML Diagram for Flexibly Routed Service: INntroduction ............ccccooeuiiiieieiiiniiiiiieeeenn. 78
Figure 3-35 — UML Diagram for Flexibly Routed Service: DetailS..........cccuveeeieieiiiiiiiiiiieeeeieeee 79
Figure 3-36 — UML Diagram of Line Model: INtroduCtion.............c.euvviieeiiiiiiiiiieee e 80
Figure 3-37 — UML Diagram Of LINE MOGEL..........ccoiiiiiiiiie et 81

TransXChangeSchemaGuide-2.4-v-52.doc Page 12 31 December 2010

© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
Figure 3-38 — UML Diagram Of INtErChaNgES .........oouuiiiiiiiiaiiee e 82
Figure 3-39 — INtErChange LINKS .......ooii ittt e e e e e e e e e e eaeeee s 84
Figure 3-40 — UML Instance Diagram of Example INterchange .........cccooouuveiiieiiiiiiiiiieiee e 86
Figure 3-41 — Fare Stages & LINKS ......cooiiiiiiiiicc ettt e e e e s e e e e e e s s naeeeeeas 87
Figure 3-42 — UML Diagram of Dead RUN MOdEl ...........cooviiiiiiiiiiiiieie e 89
Figure 3-43 — UML Diagram of Basic Registration Model ............ccccceeeiiiiiiiiiiiee e 90
Figure 3-44 — UML Diagram of TransXChange RegiStration............cccccevruereeiiiieeeniiiee e 91
Figure 3-45 — State transitions for registration Workflow Status ...........ccccceiviiiiiiii e 92
Figure 3-46 — UML Diagram of Registration Element Hierarchy ...........c.ccoccoviiiiiiiiii e 93
Figure 3-47 — UML Diagram of Registration SUPPOIt tYPES........uveiiiiiieiiiiiie ettt 94
Figure 3-48 — UML MOdEl Of OPEIALOT ........eiieiieiiiieiitiie ettt ettt e s e e 95
Figure 3-49 — UML Diagram of TransXChange Operator Model...........ooocuviiiiiiiiiiiiiiiiiiie e 96
Figure 3-50 — UML Diagram of Operator Element Hierarchy ..........cccccoooiiiiiiiiiiiiiiee e 97
Figure 3-51 — UML Diagram of Operator SUPPOI tYPES.....cciiiiiiiiiiieie ettt 98
FIgure 3-52 — JOUIMEY DIFECHIONS ... ..ciiieiiiciiieiie e ettt e e e s e e e e e e e s e e e e e e e s s e bt e e e e e e e s sennrnaneeeeas 99
Figure 3-53 — Topology: CIrCUlar ROULE............eeiiiiiiiiiiiiieiee e s e a e e e ae e e e e e e s enneees 100
Figure 3-54 — Topology: LOIPOP ROULE..........uuiiiieeiiiiiiiee e e re e e e e e e s 101
Figure 3-55 — Topology: Cloverlealf ROULE ...........cooi i 101
Figure 3-56 — REUSE Of EIBMENES ... .ueiiiiiiiiie ettt e et e e s sebeee e 104
Figure 3-57 — EXample Of SECHONS.......cciiiiiiiiiiiee et 105
Figure 3-58 — Example: Use Of SIOP SEQUENCING........ciiiiiiiieiiiiiee ettt 108
Figure 3-59 — UML Diagram of Service Journey Grouping elements - Introduction.................ccc..... 110
Figure 3-60 — UML Diagram of Service Journey Grouping elements - Details ...........ccccocveeeiiineeenne 111
Figure 3-61 — UML Diagram of Operational data elements: Introduction ..............ccooccuviiieiieinninnnnee. 114
Figure 3-62 — UML Diagram of Operational data elements: DetailS...........ccceeeeeeeiiiiiiiiiiiiiie e 114
Figure 3-63 — UML Diagram of Operational SUPPOIT tYPES .....ooieiiiiiiiieeiiiiieiiee e 115
Figure 3-64 — UML Diagram of VehicleEqQUIPMENt TYPES .....ccoiiiiiiiiiie et 115
Figure 3-65 — UML Diagram Overview of Operational TIMES.........cccceveeiiiiiiiiiieee et e e s 117
Figure 3-66 — UML Diagram of Normal Operation Profile ............cccocveiiiiiiiiieie e 118
Figure 3-67 — UML Diagram of Special Operation Profile ...........cccoooiiiiiiiei e 119
Figure 3-68 — UML Diagram of Serviced Organisation: INtro ...........cccccviiieeeiiiiiee i 120
Figure 3-69 — UML Diagram of Serviced Organisation Days ...........cccccvriiieeiiiiieeniiiiee e 121
Figure 3-70 — Example of FOOINOTES. .......o.uiiiiiiiiie et 123
Figure 3-71 — Example LEA Cal@NAr .........cooiiiiiiiiiiiiie et 125
Figure 3-72 — Example SChool Calendar.......... ..o 125
Figure 3-73 — UML Diagram of Calendar Model: INtroduCtion ............cccccooiiiiiiiiiie i 132
Figure 3-74 — UML Diagram of Calendar Model: DetailS...........ccuuuiiiiieiiiiiiiiiiieee e 132
Figure 3-75 — UML Diagram of XML base Data tyPeS.......cceeeeiiiiiiiiiieieeeieiiiiieeeee e e seciiinnee e e e e e s 136
Figure 3-76 — Additional utility types used by TransXChange & NaPTAN ........c.cccccoviiiiiieeeeeevecnnnn, 137
Figure 3-77 — UML Diagram of Rights Model: INntroduction ............cccceeeeeiiiiiiiieeee e 137
Figure 3-78 — UML Diagram of Rights Model: DetailS ............oocuiiiiiiiiieiiiiiee e 138
Figure 4-1 — Worked Example: Map of the ROULE ........ccoocuiiiiiiiiiii e 141
Figure 4-2 — Worked Example: JoUrney PatterN..........cooiiiiiiiiiiiiie et 142
Figure 5-1 — Table List of TransXChange real eXxamples ..o 146
Figure 6-1 — UML Diagram of TransXChange Schema: Core elements..........cccccevvvveeeiiiieeciiineeene 147
Figure 6-2 — UML Diagram of TransXChange Schema Overview of elements............cccococeeeirineeenne 148
Figure 6-3 — Attributes for TransXChange SCheMA...........ccooiiiiiiiiiiiii e 150
Figure 6-4 — TransXChange Change management attributes...........cccccoiiiiii i 151
Figure 6-5 — Top Level Elements of TranSXChange .........cccceiiiiiiiiiiiiie s e 153
Figure 6-6 — NPtgLOCalitieS EIBMENT..........cuiiiiieiee e e e e e e e e 154
Figure 6-7 — AnnotatedNptgLocalityRef Element .............coovieiiiiiiiie e 155
Figure 6-8 — StOPPOINTS EIEMENT........oiiiiiiiiie it e e st e e s sebeee e 155
Figure 6-9 — Annotated StopPOINtREf EIEMENT........ccuviiiiiiiiie e 156
Figure 6-10 — ROULE EIEMENT.......coiiiiiiiei ittt ettt e e st e e st e e e s sebree e 158
Figure 6-11 — ROULESECHION EIMENT....ccoiuiiiiiiiiiiie et 159
Figure 6-12 — ROULELINK EIEMENT ... ..ooiiiiiiiiiiieie et e s 160
Figure 6-13 — Track EIEMENT .......ooiiiiiiei e e e e s sbeee e 161
Figure 6-14 — Mapping EIEMENL.........cooo e e e e e e 162

TransXChangeSchemaGuide-2.4-v-52.doc Page 13 31 December 2010

© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
Figure 6-15 — INStrUCHIONS El@MENT.....ccoiiiiiiiiiii e e e e e e 162
Figure 6-16 — OPerators EIEMENT .......c.oo i e e e e e e s 164
Figure 6-17 — OPerator EIBMENT ........ooi ettt e e e e e e e e e e eenneees 165
Figure 6-18 — LicensedOperator EIEMENL...........coooiiiiiiiiiie e e e e a e e e s 167
Figure 6-19 — OperatorNaMESGIOUD .....cciiiuiriiieiieeeieiiitrreeeee e s e ssttaaeeeeeessasstbaaeeeeeessassntaaeeeaeessassneens 167
Figure 6-20 — Operator / OperatorLiCENCEGIOUP.......cccuvrrieiee e e i e ciiiire e e e e e s e srre e e e e e e s e eanrraee e e e e e s e ennrees 168
Figure 6-21 — Operator / OperatorLicence EIEMENt .........c..oeiiiiiiiiiiiiiie e 168
Figure 6-22 — Operator / OperatorPar€NtGIOUD .........eeeiiurieeiiiiieeerieeee s stiee e sibeeee s sbeeee s sebeeeessaeeee e 169
Figure 6-23 — Operator / OperatorINfOGIOUD .......cccoiiiiiii ittt e e 170
Figure 6-24 — Operator / RegionalOperatorRef ...........ooi i 170
Figure 6-25 — Operator / OperatorCONLACIGIOUP. ........cciiirireeiiiiiee it ettt e st e e sbeeee e 171
Figure 6-26 — Operator / Garages / Garage EIemMEent ... 172
Figure 6-27 — Operator / ContributorGroup EIEMENt .........ccooiiiiiiiiiiiiie e 173
Figure 6-28 — Operator / DataRight EIEMENT ........cooiiiiiiiiiiie e 174
Figure 6-29 — Registration EIEMENT...........ccuiiiiiii e a e e e e 174
Figure 6-30 — RegistrationSUbBMISSIONGIOUP.........cciiiiiiiiiiiee e a e e e e 176
Figure 6-31 — Registration WOrkfloW GrOUP .......cccoiiiiiiiiiiiii et e e e e e e s 177
Figure 6-32 — RegistrationINfOGIOUD .........uueiiiiiiiie ittt e e s seneeee e 177
Figure 6-33 — Registration / VosaRegistrationNumber Element...........ccoocveeeiiiiiieiiiiiee i 178
Figure 6-34 — Registration / SUbmMIiSSIONAULNOr EIEMENt.........cceiiiiiiiiieiee e 179
Figure 6-35 — Registration / TrafficArea EIement ... 179
Figure 6-36 — Registration / CirculatedAuthorities Element..............coeeeiiiiiiiiii e 183
Figure 6-37 — Registration / SubsidyDetails Element............coooiiiiiiiiiiiii e 184
Figure 6-38 — Registration / ContractedService EIEMENt ...........c.uuviiiiiiiiiiiiiiiiie e 184
Figure 6-39 — Registration / SupportingDocument Element .............ccccoiiiiiiiiiieeeee e 184
Figure 6-40 — ShortNoticeRegistration EIemMeNnt .............uuiiiiiiiiiiiee e 185
Figure 6-41 — ShortNoticeRegistration / ChangelmpactGroUp.......cccccveeeiiiiiiiiieee e e e 185
Figure 6-42 — ShortNoticeRegistration / ChangeJustificationGroup...........cccccceeeeeeiiviiiiieeee e s 186
Figure 6-43 — ShortNoticeRegistration / PublicAvailability Element ............cccoooiiiiiiiiieeee 187
Figure 6-44 — ShortNoticeRegistration / Changelmpact Element.............ccccevviieeiiiiee e 187
Figure 6-45 — ShortNoticeRegistration / ChangeToConnectAlteredService Element ....................... 187
Figure 6-46 — ShortNoticeRegistration / ReplaceDiscontinuedService Element..............ccccevvineene 188
Figure 6-47 — ShortNoticeRegistration / LocalHolidayChange Element..............cccoovieiiiiieecniiinenene 188
Figure 6-48 — ShortNoticeRegistration / SpecialOccasion Element ............cccocieiiiiiiiieeeiieeee 188
Figure 6-49 — ShortNoticeRegistration / RegulationOrderCompliance Element .............cccccoeeinnnnee 188
Figure 6-50 — ShortNoticeRegistration / ChangeRequestedByExternalAuthority Element................ 189
Figure 6-51 — ShortNoticeRegistration / ExceptionalRequirement Element.............ccccvveeeiieiiiinnee. 189
Figure 6-52 — SerVIiCe EIBMENT ......ouviiiie e e e s e e e e s et ae e e e e e e s e anneees 191
Figure 6-53 — Service / SErviCEINFOGIOUP .....uuviiiieeiiiiciiiii e e e e e s ar e e e e e e s e enneees 192
Figure 6-54 — Service / ServiceDesCriPtiONGIOUP .........uvviiiieeeiiiiiiiereeeeesesiiiire e e e e e e s s sanreareeae e e s e snneees 193
Figure 6-55 — Service / ServiceComMPONENIGIOUP.......cceiiurieeiiiiieeeiieieessiiee e siteeeessbeeeessebeeeessbeeeeeas 194
Figure 6-56 — Service / LiNe EIEMENT..........eiiiiiiiie et 195
Figure 6-57 — Service / LiNe EIEMENT..........uiiiiiiiie et sebree e 196
Figure 6-58 — LiNe / LINECOIOUIGIOUP .......veeiiiiiiiiee ittt ettt ettt e e e e e s sabeeee e 196
Figure 6-59 — Service / OperatingPeriod Element............ccoooiiiiiiiiiiiii e 197
Figure 6-60 — Service / ServiceClassification EIement............occeeeiiiiiiiiiii e 198
Figure 6-61 — Service / ServiceOperatioNalGrOUP...........ueiiiaeriiiiiiiiiieie e e e e 199
Figure 6-62 — Service / AssociatedOperators Element ... 199
Figure 6-63 — Service / StopRequirements EIemMeNnt ...........ocooiiiiiiiiiiiie e 199
Figure 6-64 — Service / ServiceAvailability EIEMENt ..........ccoooiiiiiiiiiiii e 200
Figure 6-65 — Service / ToBeMarketedWith EIEMENt ........ccccooiiiiiiiiiiiie e 200
Figure 6-66 — Service / JourneyGroupings EIEMENT.........cueiiiiiiiiiiiiie e 201
Figure 6-67 — Service / Built in Journey Grouping Element..........ccocoveeiiiiiiiiie e 202
Figure 6-68 — Service / CustomJourneyGrouping Element ... 203
Figure 6-69 — StandardService EIEMENL...........c.eiiiiiiiii e 204
Figure 6-70 — Service / Vias EIBMENT .........iiiiiiiiiieie et 205
Figure 6-71 — JourneyPattern EIBMENT.........cooiiiiiiiiiie et 206
Figure 6-72 — JourneyPattern / CommONJOUIMNEYGIOUP........ccuiiuururiieeaeeiaaiiiirieeaeeeaariireeeeeeeessaaenneees 208

TransXChangeSchemaGuide-2.4-v-52.doc Page 14 31 December 2010

© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
Figure 6-73 — JourneyldentifiCatiONGIOUD ........ccoia it e e e e e 209
Figure 6-74 — JourneyPattern / JourneyPatterNGIOUD .......c.coeiiiiuiiiiiiiee ettt e e riiieeee e e e 209
Figure 6-75 — JourneyPattern / Operational EIEMENt ............oooiiiiiiiiiiiiiiiee e 210
Figure 6-76 — JourneyPattern / Operational / OperationalVariant Element...............ccccoceeveeiiinnee, 210
Figure 6-77 — JourneyPattern / BIOCK EIEMENt..........cccviiiiiii e e 211
Figure 6-78 — JourneyPattern / VehicleType Element.........cccooviiiiiiiie e 211
Figure 6-79 — JourneyPattern / VehicleType/ Passengerinfo Equipment Element ..............cc.cceee. 212
Figure 6-80 — JourneyPattern / VehicleType/ AccessIinfoEquipment Element............cccoceeevineene 213
Figure 6-81 — JourneyPattern / VehicleType/ WheelchairinfoEquipment Element .............cccocveeene 214
Figure 6-82 — JourneyPattern / TicketMachine EIemMent ..........ccccooviiiiiiiiiii i 214
Figure 6-83 — JourneyPattern / LayoverPoint EIement............ocoviiiiiiiiiiiiiiie e 215
Figure 6-84 — JourneyPatternSection Element...........c..uuieiiiiiiiiiiii e 215
Figure 6-85 — JourneyPatternTimingLink EIement ... 216
Figure 6-86 — JourneyPatternTimingLink / CommonTimingLinkGroup ...........ccccccovviiiiiiiiiie i 217
Figure 6-87 — JourneyPatternTimingLink / JourneyPatternTimingLinkKGroup ............ccccccveveeeiecnnnee, 218
Figure 6-88 — JourneyPattern / JourneyPatternStopUsageStructure..........ccccceeeeeeiicciviieeeeeeeseeen 219
Figure 6-89 — JourneyPattern / JourneyStopUSAgEGIOUP .......cccuvvirrrreeeeiiiiiiieeeeee e e s e snntneeeeee e e s e snneens 220
Figure 6-90 — JourneyPattern / JourneyPatternStopUsageGroUp........ccovvveeeriieeeesiieeeessieeeessiieeens 221
Figure 6-91 — JourneyPattern / VariableStopAllocation Element .............cocceviiieiiiiee e 221
Figure 6-92 — JourneyPatterninterchange EIEMENt..........c.oeiiiiiiiiiiiiiee e 222
Figure 6-93 — CommOoNINtErChangEGIOUP .......ouviiiiiiiiii ettt e s sbee e 223
Figure 6-94 — JourneyPatterninterchange / InterchangelnfoGroup..........ccccceovieeee e 223
Figure 6-95 — JourneyPatterninterchange / JourneyPatterninterchangeGroup ..........cccovcvveeerrvneeenne 224
Figure 6-96 — VehicleJourney EIBMENt.............oo e 225
Figure 6-97 — VehicleJourney / VehiCleJOUINEYGIOUP .....cccueeiiiiuiiiiieiie et e e 226
Figure 6-98 — VehicleJourney / StandardVehicleJoUurn@yGroup ........cccoouiiuiiiiieeieeeiiniiiiee e 227
Figure 6-99 — VehicleJourney / DeadRun EIemMEeNt ...........oovieiiiiiiiiiiiee e 227
Figure 6-100 — DeadRun / PositioningLink EIEMENt..........ccocoiiiiiiiiiiiie i 228
Figure 6-101 — DeadRun / PositioningLinkUSageStruCtUre ............oocvieeiiiieee e 229
Figure 6-102 — VehicleJourney / Frequency EIEMENt..........ccooiiiiiiiiiiie e 229
Figure 6-103 — Frequency Interval EIEMENT .........cooiiiiiiiiiii e 230
Figure 6-104 — VehicleJourneyTimingLink EI@MEeNt ............ccooiiiiiiiiiiiiii e 230
Figure 6-105 — VehicleJourneyTimiNgLINKGIOUP ........ooiiiiiiiiiiiiiee ettt 231
Figure 6-106 — VehicleJourneyStopUsage EIEMENT.........c.ueiiiiiiiiiiiiiiee e 232
Figure 6-107 — VehicleJourneylnterchange EIEMENt............coooiiiiiiiiiiiiiiiiiee e 232
Figure 6-108 — VehicleJourneylnterchang@GrOUP...........ueeiiaaiiiiiiiiiiieae et e e e 233
Figure 6-109 — FlexibleService EIBMENT...........ooii e 234
Figure 6-110 — FlexibleJourneyPattern EIEmMeNnt .............ovvvveeiiiiiiiiiieee e 234
Figure 6-111 — FlexibleJourneyPattern EIEmMent ..............oevvieiiiiiiiiiiecc e e 235
Figure 6-112 — FIeXibleZones EIEMENT............uiiiii i e e e e e s 235
Figure 6-113 — FlexibleService / FixedStopPoints EIEmMent ............ccoceeiiiiiiiiiiiiee e 235
Figure 6-114 — FlexibleVehicleJourney / BookingArrangements Element ..........ccccoceeeiiiieeeiiineennne 236
Figure 6-115 — FleXibIeVENICIEJOUINEY .......cooiiiiiiiiiiiie e 237
Figure 6-116 — FlexibleVehicleJourney / FlexibleServiceTimes Element..............ccccocoiiiiiiiiinnens 237
Figure 6-117 — ConnectingVehicleJourney EIEmMeNt ...........cooiiiiiiiiiiiiieiiiee e 238
Figure 6-118 — ConnectingVehicleJourney EIEMeNt ...........cooiiiiiiiiiiiiiiiiieee e 239
Figure 6-119 — ConnectingVehicleJourney / ConnectingTimeSGroup ...........eeeeeeeeriiriviieeeeeeeenannnnee 240
Figure 6-120 — OperatingProfile EIEMENT ..........cooo e 241
Figure 6-121 — OperatingProfile / RegularDayType Element..........cccccceeiiiiiiiiieie e 241
Figure 6-122 — OperatingProfile / DaysOfWeek Element..........ccccuvviiiieeiiiciiiieeee e 242
Figure 6-123 — OperatingProfile / WeekOfMonth Element ............ccccoveeiiiiiiieee e 242
Figure 6-124 — OperatingProfile / SpecialDaysOfOperation Element .............occceeiviiee e 243
Figure 6-125 — DateRaNgE EIBMENT .....ccoiiiiiiiiiiiie et e s sebree e 243
Figure 6-126 — OperatingProfile / BankHolidayOperation Element.............ccovcveieiiiiineniiieeesiiieeee 243
Figure 6-127 — OperatingProfile / Bank Holidays Element...........ccocveeiiiiiiii e 244
Figure 6-128 — OperatingProfile / AlIBanKHOIAAYSGIOUP ........cuueeeiiiiiieiiiiiee et 244
Figure 6-129 — OperatingProfile / All Bank Holidays Group ............ccueeeiiiiieeiiiiiee i 246
Figure 6-130 — ServicedOrganisation EIeMent...............uuiiiiiiiiiiiiii e 247

TransXChangeSchemaGuide-2.4-v-52.doc Page 15 31 December 2010

© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
Figure 6-131 — ServicedOrganisation / Date Pattern..........ccccoouiuiiieiiieiiiiiiiiieee e 249
Figure 6-132 — Calendar EIEMENT.........cooi et e e e e e e 250
Figure 6-133 — Calendar / OperatingDay Element ... 251
Figure 6-134 — Calendar / DayType ElemMENt ........ccooiiiiiiiiie e 251
Figure 6-135 — SupportingDocument EIEMENT ..........ccviiiiiie e 252
FIgure 7-1 — LOCAtIONSIIUCIUIE ......vviiiiieeeii ittt e e e e e e ettt e e e e s e s e e e e e e e s e st a e e e e e e e s e snnnaaaneeaeeeaesnnnnens 253
Figure 7-2 — Telephon@CONtACISIIUCIUIE ........o.uviiiiiiiiee ittt e e e sebeee e 254
Figure 7-3 — PostalAddreSSSIructure EIEMENT ........ocuiiii it 254
FIgUIe 7-4 — NOLE EIBMENT.....co it e e e e s sbeeee e 255
FIGUIE 9-1 — PUDIISNE ...ttt et e e s e e e s sareeee e 258
Figure 12-1 — TransXChange PACKAQES .......ccocuuiiiiiiiieiiiiiie ettt e e e 268
Figure 12-2 — TransXChange Model DEPENAENCIES ........couiieiiiiiiiiiiiiia e 269
Figure 12-3 — UML diagram of Version AtIDULES ............ooiiiiiiiiiiiie e 272
List of Tables
Table 1-1 — Forms for Registering Bus Services in England and Scotland..............ccccccoiiinnnennn. 28
Table 2-1 — Differences between SChEmMAS............uuiiiii i 33
Table 3-1 — ReSOoIVING StOP REFEIENCES ........uviiiiiiieie e 40
Table 3-2 — Correspondence between Links and NOAES ...t 49
Table 3-3 — Example Track INSTIUCTIONS .......ooiiiiiiiiiiiiie et e e e e 53
Table 3-4 — Structure Example of @ Schedule ......... .o 63
Table 3-5 — Structure Example of Schedule: Shared Journey Pattern............ccccccvevveeeiiiiiciiieeeee e 64
Table 3-6 — Structure Example of Schedule: Express VehicleJourney .........cccoccvvevveeeeiiiiiiiieeeee e 64
Table 3-7 — Journey Properties and DefauUllS ...........cooveiiiiiiiiiiiiiie e e 65
Table 3-8 — Example of Computation of Inherited Passing TIMES ........ccccccveeviiiiiiiiiiee e 70
Table 3-9 — Example of Rounding of Passing TIMES........ccoiiiiiiiiiiiiiieie e 70
Table 3-10 — Interchange Properties and DefaultS...........c.ooiiiiiiiiiiii e 84
Table 3-11 — Example: Eye Timetable with Explicit Stop SeqUENCING .........cccvvveiiiiiieiiiiee e 109
Table 3-12 — Example: Eye Timetable with Implicit Stop SequUenCing ..........cccccevriieieiniiiee e 109
Table 3-13 — Positive DayShift @XamPIe ... 112
Table 3-14 — Positive DayShift example - effeCt ... 112
Table 3-15 — Negative DayShift @Xample: ............uiiiiiii e 113
Table 3-16 — Positive DayShift example: Monday to Friday Bed ..........cccccoooviiiiiieeice e 113
Table 3-17 — Precedence of ENtity LEVEIS .......cuuiiiiiiee et e e e e 122
Table 3-18 — Precedence of Normal Operation DAy TYPES.....cciceiiiiiiiiireeee e ieiiiiinee e e e e s sssinineneee e e 123
Table 3-19 — Footnotes generated for different INPULS .........cueeiiiiiiiii e 124
Table 3-20 — Example Serviced Organisation Particulars for LEA ...........cccoviiieiiiie e 125
Table 3-21 — Example Serviced Organisation Particulars for SChool.............ccccvvviviieeiiiicieeee e 126
Table 3-22 — Frequency Service Timetable representation: Interval.............occciiieiiiiiiiiinee e 127
Table 3-23 — Example Frequent Service Timetable presentation: Interval .............cccccoiiininnnnnee 127
Table 3-24 — Example Frequent Service Timetable presentation: Minutes...........ccccccovviiiiiieeneeennnnne 128
Table 3-25 — Multi-journey Representation of Frequency Based journeys...........ccccceeviiiiviieeeeeennnnne 128
Table 3-26 — Merged presentation of separate Frequency journeys having the same frequencies and
(=T o I 110 0= PP ERRPR 129
Table 3-27 — Multi-journey Representation of TWO FreqUENCIES.........ccevveeeiiiiiiiiiieece e 129
Table 3-28 — Merged presentation of separate Journeys with different frequencies......................... 129
Table 3-29 — Representation of Partial Frequency Based JOUINEYS ........cccceoiiiiiiiieeeeeesiisiiineeeeeee s 129
Table 3-30 — Presentation of Partial Frequency Based JOUIMEYS .........cccvveiiiiereiiiiieee e 129
Table 3-31 — Frequency service TexXt DESCHPLONS .........uiieiiiiieiiiiee e 130
Table 3-32 — Main Entities of the TransXChange Model ..o 134
Table 3-33 — TransXChange Main Entity Identifier TYPES........viiiiiiiiiiiiie e 134
Table 3-34 — NPTG Main Entity Identifier TYPES ......oiiiiiiieiiiii et 134
Table 3-35 — References to Entities in the TransXChange Model ..........cccccoiiiiiiiiiiiiiiiiiiiieeee e 135
Table 3-36 — Externally referenced Entities of the TransXChange Model ............ccccccoiiinnn. 135
Table 4-1 — Worked Example: Bus Timetable ... 139
Table 4-2 — Worked Example: StopPoint INSLANCES ..........ccuvviiiieeiiiiiiiieee e e 140
Table 4-3 — Worked Example: ROUtELINK INSANCES...........cvvviiiieeeiiiiiieee e e e e e 141
Table 4-4 — Worked Example: Timing Links for Journey Pattern ..........cccccccooiiiiiiieiie i 143
TransXChangeSchemaGuide-2.4-v-52.doc Page 16 31 December 2010

© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema User Guide

Preamble Contents
Table 4-5 — Worked Example: Timing Links for VehicleJourney 1A........cccccoiiiiiiiieiniiiiiieeeee e 143
Table 5-1 — TransXChange EXAMPIES.........cooiiiiiiiiiiia e e e e e 146
Table 6-1 — TransXChange ROOt €IE€MENT .............uiiiiiiiii e 149
Table 6-2 — Allowed Values for LinK / DIFECLON ..........coiuiiieiiiiie ettt 159
Table 6-3 — Allowed Values for FEAtUIETYPE ......uuriiiiee it e e st e e s e e e e e e e e sanaae e e e e e e e 163
Table 6-4 — Allowed Values for RelativVEBEANNG .......cccooiiiiiiiiiiie e 163
Table 6-5 — Allowed Values for LicenceClassification ............ccccceviiciiiieiie i 167
Table 6-6 — Allowed Values for LICENCESTAIUS ........cviiiiiiiiiiiiiiee e e e ss e e e e e s senraneeeeeeeens 168
Table 6-7 — Allowed Values for Data OWNET...........ceiiiiiii i et e e e e e e e e e e e snanreeeeaaeeeans 170
Table 6-8 — Allowed Values for POIICY STATUS ...........eiiiiiiieiiiie e 172
Table 6-9 — Allowed Values for Contributor Classification.............cccccvriiiieiiiiiei e 173
Table 6-10 — Allowed Values for AIOWEAUSE ..........coii i 173
Table 6-11 — Allowed Values for POICYSTALUS .........cuiiiiiiiiiiiei et 173
Table 6-12 — Allowed Values for Registration / ApplicationClassification...............cccccoviiiiiieiiiennne 176
Table 6-13 — Allowed Values for Registration / RegistrationWorkflowStatus ............ccccooecvvieeeeeennns 176
Table 6-14 — Allowed Values for Registration / RegistrationVariantNature................cccooecvvveeeeeeennnns 176
Table 6-15 — Allowed Values fOr TANCOUE ..........oouuuiiiiiiiiie et e e e 178
Table 6-16 — Allowed Values for TraffiCArea / NameES..........uueevieeiiiiiciiieiie e e e 179
Table 6-17 — Allowed Values for CirculatedAuthority Names...........ccovviiiiiiiiie e 183
Table 6-18 — Allowed Values for SUDSIAYTYPE ....c.uvviiiiiiiie it 184
Table 6-19 — Allowed Values for SErviCe / MOUE.........cooi it e e 192
Table 6-20 — Allowed Values for Service / CommercialBasiS...........ccuuveeeeieeiiiiiiiiiieeee e 192
Table 6-21 — Allowed Values for Service / DIreCHON.........cc.uuuiiiieee it 193
Table 6-22 — Allowed ServiceClassification CombINAtIONS............ooiiiiiiiiieiii e 198
Table 6-23 — Allowed Values for TIMeDemMaNd ...........cooo i 207
Table 6-24 — Allowed Values for Service / CommercialBasis. ..........cuuuveeiieiiiiiiiiiiiieee e 207
Table 6-25 — Allowed Values for JourneyPattern / DIir€CHON ...........cccvvviieiiee e 209
Table 6-26 — Allowed Values for PassengerinfoEquipment / Passengerinfo..........ccccccoovcvieeeeeennn, 212
Table 6-27 — Allowed Values for PassengerinfoEquipment / AccessibilityInfo. .........c.ccccceevviiinennnnn. 212
Table 6-28 — Allowed Values for TimingLink / CommercialBasis ..........cccccvviiiiiniiiieiniee e 216
Table 6-29 — Allowed Values for VehicleJourney / DIF€CON .........c.ueveviiiiieiiiiie e 217
Table 6-30 — Allowed ValUues fOr ACHVILY ......c.ueiiiiiiiieiiiee et 219
Table 6-31 — Allowed Values for TIMINGSTATUS .........cooiiiiiieiiiiii e 220
Table 6-32 — Allowed Values for TransferMOUe .........cooi i 222
Table 6-33 — Allowed Values for InterchangeACHIVILY ..........uuuiiiiiiiiiiiiee e 224
Table 6-34 — AllIBankHolidays DY COUNTIY ..o e 245
Table 6-35 — Allowed values for Serviced Organisation TYPE ........oocuuieiriieeiiiiiieiie e 247
Table 6-36 — Allowed values for DateClassifiCation.............occuiieiiiiie i 248
Table 10-1 — TransXChange AIHDULES ........c.ooiiiiiiiiie e e e e e e e 264
Table 11-1 — Elements That May Contain Natural Language TeXt ......cccccceeeviiiiiiiieeeeesiiiiiieeeeee e 266
Table 12-1 — TransXChange 2.4 Module NAMES .......cccuiiiiiiiiieie e 270
Table 12-2 — TransXChange Document Version Attributes ...........ccccoiiiiiii 271
Table 12-3 — Entity Change Tracking AtIHDULES .........ooiuiiiiii e 272
Table 12-4 — TransXChange Tracked Data EIEMENTS.........cccuuviiiiiiieiiiie e 273
Table 13-1 — Comparison of Key Transmodel TErmMS.......coooiiiiiiiiiiieiiie e 276
Table 14-1 — Syntactic INtegrity RUIES ......cooi e 281
Table 14-2 — Severity Codes for Semantic Integrity RUIES ..........oooi i 281
Table 14-3 — Intrinsic & Extrinsic Semantic Integrity RUIES ............oocuiiiiiiiiiiiii e 284
Table 14-4 — Ordered RelatiOnNSNIPS ......uuiiiii i a e e s s r e e e e e e 285
Table 14-5 — Date Elements in Order Of PreCeIENCE.........coiuuiiiiiiiiie it 286
Table 16-1 — Main Changes in TransXChange 2.0 from TransXChange 1.2.........ccccccccovvvvvvereeeennnns 289
Table 17-1 — Terminology CroSS-REfErENCE.........c.uuiiiiiiiii e 290

TransXChangeSchemaGuide-2.4-v-52.doc Page 17 31 December 2010

© Crown Copyright 2001-2010






Department for Transport
TransXChange Schema Guide

Part | Introduction & Overview

1 INTRODUCTION

TransXChange is a UK national data standard for the exchange of bus route and timetable
information. The standard is sponsored by the UK Department for Transport and is mandated by the
Vehicle Operating Services Agency (VOSA) for the electronic registration of UK bus services with
Traffic Area Offices (TAO) and Local Authorities.

TransXChange allows the exchange of route and timetable information between, amongst others:
Bus Service Operators

Traffic Area Offices

Local Authorities

Passenger Transport Executives

Traveline — the National Passenger Transport Information System

Suppliers of AVL (Automatic Vehicle Location) and delivery systems

TransXChange comprises a set of W3C XML schemas with related documentation and other tools.

This Schema Guide is intended to provide a technical overview and reference manual to
TransXChange for system developers, data providers and other users of TransXChange.

web site. These provide explanations, diagrams and XML for using every feature of TransXChange.
A summary table of the examples is given in Section 5.

Note that detailed documentation of individual schema elements is provided as annotations within the
schema itself. Software Tools such as XML SPY can be used to explore the structure and details of
the schema.

1.1 Antecedents

Version 1.0 of TransXChange was originally developed by Cap Gemini in 2001 for the Traffic Area
Network (TAN) under contract to the UK Department for Transport. The TransXChange model for
public transport schedules was based on Transmodel, the European standard reference Data Model
for Public Transport. Transmodel is intended:

e To promote a common integrated approach in the design of public transport information

systems.

e To provide an open architecture for such systems.

e To provide a general model that can easily be adapted to create specific implementations.

e To support the reliable exchange of information between different software products.

An early version of Transmodel provided a starting point for the TransXChange Logical Reference
Model that underpins the TransXChange XML schema. As a comprehensive, supplier-neutral,
general purpose information model for transport information, Transmodel provides a valuable overall
context of concepts and terminology extending over most aspects of public transport information (see
Section 13). However, it should be noted that Transmodel is an abstract model, and it covers a wider
scope of function than that required for TransXChange. Furthermore, Transmodel was expressed
primarily in terms of an Entity-Relationship model, without the benefits of the encapsulation and richer
constraints available in an Object-based language such as XML. A concrete XML implementation
such as TransXChange must make a specific interpretation of the subset of Transmodel that is
salient for its objectives, and must use the data types and other capabilities of its technology. The
main divergences from Transmodel terminology are listed in section 13.2.

Subsequent updates, also managed by Cap Gemini, developed revised releases 1.1, 1.2, & 1.2.1
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TransXChange version 2.0, (2003-2004) was a major revision of the standard, managed by Carl Bro
and Kizoom, which included harmonisation with government standards for XML schemas, and
addressed a number of issues arising from early-adopters’ experience of the initial version.

2.1 (2005) was a very minor update to 2.0 to harmonise with other changes to NaPTAN. All
TransXChange 2.1 documents should be fully compatible with 2.1 tools for import.

2.2 (end 2008) was a minor update to 2.1 to enable the publishing of route maps and to demonstrate
multi-level version support for the publisher.

2.4 (2010)is an extensive update with a number of new features as described later below. It includes
extensive revisions to this document including a new set of UML diagrams. It has been remodularised
internally to facility maintenance and further alignment with Transmodel.

The TransXChange Publisher, a tool used to produce human readable timetables from
TransXChange documents was provided with release 2.0 and onwards. A new enhanced version of
the publisher was produced in 2008 including a desktop interface. This includes support for a multiple
schema levels: the latest includes including 2.1, 2.2a and 2.4 versions of the schema.

1.2 Document Structure

The TransXChange Concept Guide is organised as follows:

Part | — Introduction & Overview.

The chapters in Part | are intended to give a summary of the basic concepts and purpose of
TransXChange:

Information about the TransXChange Concept Guide.

The Purpose of TransXChange.

TransXChange Basic Concepts.

TransXChange Logical Model.

Part Il — Worked Examples.
Part Il provides an example of the components of a TransXChange document.
e Simple Worked Example.
e It also provides an index to the systematic set of examples demonstrating the use of all
TransXChange features that may be found at the web site.

Part Ill - Schema Structure.
The chapters in Part 11l provide a detailed account of the TransXChange Schema elements:

e Topographical Elements: Stops & Localities.
e Network Elements: Routes & Tracks.

e Service Description Elements.

e Operational Date & Time Elements.

Part IV — Technical Reference.
The chapters in Part IV provide technical details on various aspects of TransXChange documents
and technology:

e Technical Annexes.
e Registration Process
e TransXChange Publisher.
e Naming and Coding Conventions.
e Transmodel comparison.
e Versioning.
e Integrity Rules.
o Reference Appendixes.
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1.3 Intellectual Property Rights

131 TransXChange Schema

TransXChange is Crown Copyright, managed by the UK Department for Transport. The schema may
be used without charge.

The TransXChange Schema may reference other Schemas that are also Crown Copyright, or that
are owned by Associate Members of the UK Government GovTalk initiative.

Anyone who wishes to reproduce the Schema in any format must acknowledge the source and state
that the Schema are the copyright of the named Associate Member or Crown Copyright, as
appropriate. The permission to reproduce does not extend to any Schema or parts of Schema which
are specifically identified as being the copyright of anyone who is not a Member or Associate
Member. Permission to reproduce these Schema or parts of these Schemas must be obtained from
the identified copyright holders.

TransXChange is based on open source software standards, notably XML.
The designated owner of the TransXChange schema for GovTalk is:

TransXChange, Transport Direct Project
Department for Transport,

Great Minster House,

76 Marsham Street,

London

SWI1P 4DR

1.3.1.1 TransXChange Schedules

Rights in the contents of bus schedules encoded as TransXChange conformant XML documents are
separate from rights in the TransXChange Schema itself. Document content is the property of the
publisher of each document.

Data usage rights may be specified within a document for individual elements or for the whole
document (+TXC 2.4). TransXChange 2.4 introduces tags for recording the data rights in a
document. See later.

1.3.1.2 TransXChange Document Publisher

TransXChange includes a software tool, the TransXChange Publisher, which may be used to
transform XML schedules into pdf output. TransXChange Publisher, is supplied on a free-to-use
licence on an unwarranted, ‘as-is’ basis. The publisher runs under a Java environment (JRE 1.4.2 or
higher).

The Publisher may use on-line web services to fetch stop and map data that are incorporated into the
published output. The use of stop data and map data in published output is governed by the terms of
use of the publisher. In particular the map data may only be used for validating TransXChange
documents submitted to the EBSR process, and not for other commercial uses such as publicity
material, planning, etc.

1.4 Versioning

A strict versioning system is used for TransXChange, following e-Gif principles. This was made
explicit in Version 2.0 of TransXChange and is explained in Section 12.1.
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15 Naming Conventions

Systematic Naming conventions are used for schema elements following the e-Gif guidelines. The
conventions are described in Section 8.

1.6Presentation Conventions Used in the Schema Guide

1.6.1 XML Elements in Text

such as “sequence” and “choice” to formally describe its data structures.

Throughout this TransXChange Schema Guide:
e XML elements are shown in bold italic type, for example the JourneyPattern element.
e XML attributes are shown in bold, for example MappingSystem.
e Containment of a subelement by another element is shown by a forward slash, for example
StopPoint / AtcoCode.

1.6.1.1 UML Diagrams

Unified Modelling Language (UML) notation is used for class and instance diagrams to show the
formal structure of the TransXChange Logical Reference model; the diagrams express structure in
terms of classes, connected by association, aggregation and inheritance relationships, corresponding
to the semantics available in XML'’s built-in reference and extension mechanisms. Note that the UML
diagrams are provided for explanatory purposes only, and omit an amount of detail (in particular, only
a few element properties are typically shown as class attributes, and intermediary elements of a
relationship are sometimes omitted.). UML notation uses well known conventions for showing the
navigability, multiplicity, etc, of model elements, which we do not repeat here.
Note that in UML structure diagrams we label relationships in the direction of the navigability. Most
relationships are navigable in only one direction, indicated by the arrow that points in the direction of
navigability, i.e. coming from the entity that holds reference, to the referenced entity.
For TransXChange, we refine the standard UML conventions by the systematic use of colour: in
particular:
e Network topology elements are shown in diagrams in green (for example, Route,
StopPoint).
e Service level and service pattern related elements are shown in yellow (for example,
FlexibleService, JourneyPattern, JourneyPatternTimingLink).
e Vehicle journey related elements are shown in (for example, VehicleJourney,
VehicleJourneyTimingLink).
e Elements concerned with operational days, dates and times are shown in blue, (for example,
OperatingProfile, BankHolidays, Frequency).

Different levels of detail are shown in the UML diagrams; introductory diagrams omit details and
provide a high level overview; model diagrams show detailed attributes including physical attributes
used to implement relationships; hierarchical views show the supertypes of objects; supporting
diagrams show the low level data types used in the model diagrams.

Since we are depicting a physical model, in detailed diagrams we also indicate the attributes used to
implement relationships.

1.6.1.2 XML Structure Diagrams

XML Spy (from Altova GmbH) structure diagrams are used extensively in the detailed schema
description to illustrate the containment structure of XML schema fragments. Each XML element is
shown as a solid box. Use of a complex data type is shown by a dashed box.

The presence of attributes is indicated by a ‘+. Since a common set of metadata attributes is used for
first class objects, we do not generally show the attributes, though they may be listed in the
accompanying documentation, using a convention of including the attribute name in the element
comment prefixed by an 'at' sign (‘@’), for example ‘@lang’. .
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1.6.1.3 Element Structure — Sequence

The hexagonal symbol with the horizontal line of three dots indicates “sequence of.” For example,
Figure 1-1 says the element ValidityPeriod consists of the sequence of StartTime followed by
EndTIme. Both elements are defined in the namespace whose prefix is “txc”. The adornment of a
small series of horizontal lines in their upper left box corners indicates that StartTime and EndTIime
have a simple type. Types are normally shown in the bottom half of the box.

HalfOpenDate TimeRangeStructure

EStartTimce:
| type [xad: dateTime
Validi‘ty:Periud —] The (inclusive) start tire,
type |HaIfOpenDa’[eTimeRangeStructure E i ea
Period startting a t a time (nchsive) and ending at 2 IL-E EndTime E

The (inclusive) end tirme. IF omitted, the range end iz

specified tirme or indefinte |
| open-ended, that iz, it should be interpreted az "forewer".
|

Figure 1-1 — XML Spy Diagram: Sequence

1.6.1.4 Element Structure — Choice

The hexagonal symbol with the switch-like icon indicates a choice. For example in Figure 1-2 there is
a choice between the elements NoSubsidy, and Subsidy. Subsidy has a further substructure,

| SubsidyDetailsStructure _|

S—
HoSubsidy
bype | EmptyType

The service iz not subsidized,

_| SubsidyDetails
type |SubsidyDetaiIsStructure
Subsidy |

Infarmation about any subsidy provided For the route, |
by poe

| Infarrnation about the subsidy.

=

Figure 1-2 — XML Spy Diagram: Choice
1.6.1.5 Multiplicity and Optionality

Whether elements are required or optional, and the multiplicity (cardinality) of elements is indicated
by adornments as follows:
¢ Afine dashed line on the connecting line and surrounding box indicates an element is
optional. For example, in Figure 1-3; FlexibleZones and Description.
e A solid line indicates a mandatory element. For example, in Figure 1-3; StopPointRef.
e A number adornment indicates a multiplicity other than one. ‘Many’ is indicated by an infinity
sign «. Thus, for example in Figure 1-3, there may be zero or one Activity instances per
StopUsage, but there can be between one and many StopUsages per FlexibleZone.
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[Flodblezoneestructure B
o] |
I Fe:l)le,l_mlln_qv;l;su:u:lge;m;m_ o _i ‘
| | Bl attributes | ‘
! Flexiblezones [ 1 ; | \
type | FlexioleZonesstructure | |
Geographical zone within which the Resible service | I | |
prares: | & number used to control the presentation ordering of |
| | stops in 3 timetable, | ‘
| ..w o FlexibleStopUsage L%’l i EAc(mt;- -------------------------- | ‘
| [ty [FlexibleJourneyPatternStoplsageStructure | _l)"P_e_|_\f?']iﬂe_A_t_S_T?E’SAPTiY@Y?TE'E“?@t_‘O_Q_: | ‘
1.0 | V Activity undertaken by wehicle at Stop Point, ‘
| A febls sence zone that the senvios covers. The § Enumersied iz, On 3 jourey patem defauls topick |
| teFeranced stop point must be 3 MaPTAM Aeiibls stop point | 1 up and set down, On 2 Wehicle joumey defalts to same ‘
(BCT- FLX), | ! walue as joumey pattem, | ‘
| FstopPointRef |
| | ; | }
| o |
\
| | |
| \
| | Estensions to schema, (Wrapper tag used to awoid | ‘
| problems with handing of optianal any' by some |
walidators), ‘
| | a|
Figure 1-3 — XML Spy Diagram: Multiplicity
1.7 Changes in Release 2.4 of TransXChange

TransXChange includes a number of semantic revisions to add in features requested by the PTIC
TransXChange user group and to enable further harmonisation.

Functional
PTIC-XXXX-Authority Changes Addition of ExeterCity & NorwichCity Areas, modularisation

of Areas to a separate schema file.

PTIC-001 Add Additional National Operator Database attributes to Operator.

PTIC-002 Add Partial frequent Service Interval.
PTIC-003 Relax constraints on service classification.
PTIC-011 Temporal grouping of post midnight journeys.
PTIC-012 Explicit Journey Grouping.

PTIC-013 Line Description by Direction

PTIC-016 Additional business rule validation.

PTIC-018 Support concise cancellation.

PTIC-022 Footnote publishing & Serviced Organisations.
PTIC-027 Multiple Operational References per Journey.
PTIC-028 Add workflow attributes. *

PTIC-029 Vehicle Accessibility info.

PTIC-031 Permission Levels & IPR Use *

PTIC-032 Support Dynamic Vias on StopUsage.

PTIC-033 Add Recommended End date to Service Operating Period.

PTIC-035 Support for general school holidays
PTIC-036 Support Minimum layover time on Layovers.
PTIC-037 Support DutyCrewCode on PositioningLinks.
PTIC-038 Add CommercialBasis flags to Service, etc
PTIC039 Improve support fro Journeylnterchanges.

PTIC-040 Support for Jan2ndDisplacementHoliday & StAndrewsDay.

PTIC-041 Support for Line Colours.
PTIC-042 Add Marketing Name to Service Description.

PTIC-044 Additional Change Management Support — Deltas: New Schema variant.

PTIC-067 Permit use of & in Service Codes.
PTIC-071 National Term database Support. +
PTIC-074 Extensible Authority names
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Technical
e T-001 Modularisation of TransXChange common into discrete modules for each
TransXChange component (JourneyPattern, operator etc) to facilitate.
T-002 Revision of all UML diagrams to use unified EA diagrams.
T-003 Revision of all XML diagrams to show element types.
T-004 Addition of Package modularisation diagrams.
T-005 XML Refactoring of all ordinary objects as VersionedObject descendants. Addition of
substitution groups to show hierarchy.

Elements that are added in v2.4 are marked (+TXC 2.4). Elements that are changed are marked
‘Changed in v2.4’.

1.8 Changes in Release 2.2a of TransXChange.

TransXChange 2.2a included minor semantic revisions to enable the support of route maps.
e Addition of location to annotated Stop Refs.

1.9 Major Changes in Release 2.0 of TransXChange

TransXChange 2.0 included major syntactic and semantic revisions to bring it closer to NaPTAN and
other standards. The following is a summary of major changes in release 2.0. See Section 16 for a
full list of changes.

Modularisation.

eGif GovTalk compliance.

Data Integrity improved.

Welsh Language support added.

Route Links remodelled.

VehicleJourney & JourneyPattern model revised for efficiency and integrity.

Days of Operation standardised and extended.

Registration Number supported.

Provision of a full TransXChange Schema Guide with examples.

New TransXChange Publisher to transform XML documents to Acrobat pdf format.
Use of revised NaPTAN & NPTG models.

Revision of Registration / Service relationship to enable connecting services to be specified
in registrations.

New function for:

New National Operator code, when available.
Flexibly Routed Services.

Vehicle Operations.

School Dates.

Fare Stages (but not fares).

Dead Run support.

Dynamic Bay Allocation.

Add further descriptive elements to Service.

For changes in 2.1 see Appendix B.

Note that an extension of TransXChange to handle fares information, currently referred as
FareXChange, is being considered for future development.
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1.10 Evolving TransXChange

Successive versions of TransXChange introduce new features that are not present in previous
versions: and documents containing these features may not be processed by tools that are designed
for a previous version. However a principle of full upwards compatibility of data is upheld — the
existing content used to create TransXChange documents should be exactly mappable to the revised
schema at a new release. Since existing TransXChange documents are generated automatically by
various suppliers’ tools, the enhancement of the tools to generate the new format should provide a
straightforward upward migration path.

2.0 put into place a formal versioning method that allows concurrent operation of schemas at different
levels.

Normally strict compatibility is achieved in each TransXChange release, that is, if the new feature is
not used in the document, the document may be processed as if it was of an earlier version.

1.11 Acknowledgments

The first version document was been prepared as part of the TransXChange 2.0 release and updated
for 2.1 by the Carlbro (Richard Mejia, Paul Robinson) and Kizoom teams (Nick Knowles, Tom White)
under direction of Roger Slevin of the Department for Transport, and Tim Hughes (VOSA).
Introduction, modelling, structure example, schema and technical sections have been provided by
Kizoom, worked examples by Carlbro. We thank Matt Francis of Action Information Management Ltd
for his examples, comments and suggestions including the table of comparative terminology. Thanks
also to Andrew Cudbertson (Arriva), Ross Dixon (CGEY), Michael Forbes (Opcom), Kieran Holmes
(Cap Gemini), Paul Houghton (Trandata), Peter Miller (ACIS), Peter Neil (Trapeze), Mike Ness
(WSAtkins), Pete Ridley (Thales), John Prince (SYPTE), John Gallagher (Thales), Stephen Corlett
(Thales), Richard Shaw (WSAtkins), Alex Worrel (AtkinsGlobal), Adrian Walters (Infocell), Mary
Doonan (Journey Plan), Dave Walter (Anite), Dr Martin Siczkowski (WYPTE), Mike James (Tandata),
John Pryer (Omnibus), Wilfred Dix (MDV), Graham Browne (WYPTE), Peter Stoner, and other
ATCO,RTIG and PTIC members for their comments, examples and other feedback.

The 2.4 version document was been prepared by a Kizoom team (Nick Knowles, Chris Anderson) for
Centaur (Mark Cartwright) under direction of Chris Gibbard & Roger Slevin of the Department for
Transport, The PTIC user group has contributed the ideas and priorities for the new features over the
past several years. The enhanced National Operator Code Model draws on papers by Mark Fell and
others.

TransXChangeSchemaGuide-2.4-v-52.doc Page 26 31 December 2010
© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema Guide

Part |

Introduction & Overview

1.12

Related Transport Information Standards

TransXChange is an XML based standard and is compatible with the following standards for public
transport information:

1.13

ATCO-CIF: ATCO-CIF is a general purpose exchange format for common elements of
timetable information. TransXChange is the successor to ATCO-CIF.

NaPTAN: The National Public Transport Access Nodes database is a UK nationwide
system for uniquely identifying all the points of access to public transport in the UK. The
NaPTAN database is maintained centrally under contract to the Department for Transport.
The NaPTAN standard is described in a separate document (see bibliography at end).
NaPTAN is intended to assign every UK train station, coach terminus, airport, ferry terminal,
bus stop, etc, a unique NaPTAN identifier. For large interchanges & termini, NaPTAN points
identify the entrances from the public thoroughfare — one identifier is distinguished as the
main entrance.

NPTG: The National Public Transport Gazetteer is an auxiliary database to NaPTAN that
provides a means of relating NaPTAN stops to UK towns and villages, as well as to the
regional groupings used to manage Public Transport data. TransXChange assumes
knowledge of the current NPTG database by all parties.

Transmodel: Transmodel is an abstract Reference Data model of the data of interest to
organisations designing transport related information systems. It has been developed
through several European Commission sponsored projects. An XML version is currently
under development (2010) as NeTEx (Network Exchange).

JourneyWeb: JourneyWeb is an XML protocol allowing distributed journey planning. The
protocol is a UK national de facto standard sponsored by the UK Department for Transport,
and is being used in the Transport Direct Portal project to provide contiguous distributed
journey planning across the whole of the UK.

SIRI: Service Interface for Real-time Information is a standard for the exchange of real time
bus information between systems developed by CEN members of the UK Real Time Interest
Group. It is also based on NaPTAN and Transmodel, and will be evolved so as to harmonise
with other related standards including TransXChange.

UK Geocoding References: For geospatial location references TransXChange supports both
Grid references — using Eastings and Northings, with support for both UK Mainland and Irish
grids — and WGS 84 Latitude and Longitude. However Grid location references must be used
for registrations.

Legislation

Bus registration is covered by several sets of bus registration regulations under the Transport Act
1985. These regulations are: The Public Service Vehicles (Registration of Local Services)
Regulations 1986, amended by S11988 1697, SI11989 1064, SI11993 2752, SI11994 3271 and SI2004

10.

1.14

Related Documents

A TransXChange Registration provides an electronic representation of the following forms issued by
the Vehicle and Operating Services Agency (VOSA). The forms may be downloaded in pdf format

Description England and Wales | Scotland Date
Application to Register a Bus Service PSV350 PSV350 (Scotland) June 2003
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Short Notice Registration Supplementary Form PSV350A PSV350A (Scotland) Sept 2001
Local Bus Service Registration. Guide for Operators PSV353A June 2004
Application to Change or Cancel details of a Local Service PSV355 PSV355A (Scotland)

Registration

Table 1-1 — Forms for Registering Bus Services in England and Scotland
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2 OVERVIEW OF TRANSXCHANGE
2.1 The Purpose of TransXChange

TransXChange is a standard format for describing bus routes and schedules as XML documents that
can be automatically exported and imported between different computer systems. The documents
themselves can be exchanged by different transport mechanisms, for example, FTP, email or http,
and can be zipped (compressed) significantly to speed transfer.

There are two main variants of TransXChange:

e Registration schema: Defines an XML document specifically for the purpose of registering
bus services with VOSA. Each document contains a single registered "service". Includes
integrity constraints to ensure the document elements are complete and consistent.

o http://www transxchange.org.uk/schema/2.4/TransXchange_registration.xsd.

e General schema: Defines an XML document for exchanging bus timetables and related
information for many different purposes. More than one bus service can be specified in a
single document. Includes integrity constraints to ensure the document elements are
complete and consistent. May be used to exchange particular elements by themselves.

o0 http://www.transxchange.org.uk/schema/2.4/TransXchange general.xsd.

In addition there is a third variant that can be used just for exchanging just the updates to a
previously exchanged document:
e Delta schema: Defines an XML document for exchanging just the changes to a previously
exchanged bus timetables or related information. The schema does not have integrity
constraints to ensure the document elements are complete and consistent

o http://www.transxchange.org.uk/schema/2.4/TransXchange genera_delta.xsd.

2.2 TransXChange Components

TransXChange comprises the following components:

e TransXChange Schema: A model and formal XML schema (and variants) for describing and
encoding bus schedules as XML documents. The schema can be used with software tools to
check that documents are correctly formatted and contain the required content.

e TransXChange Documents and Process: A description and explanation of the standard,
including rules for creating, managing and using TransXChange documents with software
tools.

e TransXChange Publisher. The publisher is a free tool issued along with the TransXChange,
schemas which allows users to render TransXChange XML documents into a readable
timetable-like layout, using an Acrobat pdf or html output file format. The free Acrobat reader
from Adobe can be used to read and print .pdf files. TransXChange Publisher requires the
installation of a standard open source environment for running Java and XSLT — this can also
be downloaded free. Use of these tools is described in Chapter 9. The TransXChange
Publisher can be run in two modes: for Registration, in which case a specific subset of
content is published for the registered particulars of a service, and for General use, which
includes some additional content.

It should be emphasised that TransXChange is a data definition standard, and not a software
program or a dynamic protocol in itself. It is intended to enable different suppliers and user
communities to build systems that can share information correctly, cheaply and efficiently, but does
not prescribe detailed error handling or other implementation details — such as the exact
representational model - that will vary according to the requirements of individual applications.
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Different applications may use different proprietary internal representations to store timetables
exchanged with TransXChange.

2.3

Document Validation

To be valid TransXChange data, documents must satisfy two levels of validity criteria:

1.

Well-formedness and validity: Documents must parse and validate against the
TransXChange schema at the specified level — Registration or General — including all the
integrity constraints coded within the schema, such as for key uniqueness and reference.
Any document that does not satisfy the syntactic rules will be rejected for Registration and
is very unlikely to be accepted or understood correctly in uses under the General Schema.

Correctness: Documents must satisfy additional processing rules and constraints that are
not enforceable in the XML of the schema, but which are specified in this document, or as
annotations in the schema (In case of any inconsistency, the schema should be regarded
as definitive). Typically these rules cover additional complex processing or uniqueness
constraints that cannot readily be expressed using XML'’s built-in mechanisms. Any
document that is not correct may be rejected for Registration and may not be accepted or
understood correctly in uses on the General Schema. A number of semantic rules are listed
later, and a severity assigned to them. The publisher provides a diagnostic function to
checks for a number of these errors.
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2.4 How is TransXChange Used?
The following three scenarios give the most common uses for TransXChange:

0] To register a complete service.

(ii) To update a registration.

(i) To exchange service related data for a wide variety of other purposes.

2.4.1 Registration of a Route with VOSA for EBSR

The most common scenario for use of TransXChange is to make a registration (Figure 2-1), with
VOSA under the Electronic Bus Schedule Registration system. and runs as follows:

1. Bus schedule data is prepared using scheduling software, including stop data from
NaPTAN and route and geospatial data from other sources.

2.  The schedule is exported as a TransXChange XML document to VOSA for registration. On
export, the document is validated against a specified version of the schema. Note that
TransXChange documents can also in principle be created by hand, though this would be
both tedious and error prone.

3. The schedule is then imported by VOSA and Local Transport Authorities. On import, the
document is validated against the version of the schema indicated by the document.

4.  Following validation, the registered particulars alone are rendered as a readable pdf
document using the Registration option of the TransXChange publisher.

5.  The schedule is then imported by information system builders such as journey planners and
AVL system implementers.

6.  All or part of routes and schedules may be exchanged by system providers, annotated with

TransXChange

additional operational data, over and above the registered particulars.
[ ihjegrated @
transport
REGISTRATION

XML Schema Vn

Operators,
Services

Timetables TXC Registration
o e XML Doc
planning -Stops
*Routes

fops @ &
NaPTAN Sched-
\ uling

*Services

Tools A :
Places, Areas Vehicle
Nat Gazetteer "\ Journeys ) Journey
XML Validation I\ XML Validation I A Planners

Mapping ransXChange -
OS MasterMap GENERAL
+ITN Layer XML Schema Vn ’—‘ETC

Common Abstract model

MHO0OM

© 2004Kizoom

Figure 2-1 — Overview of TransXChange Use

2.4.2 Update of a Registration with VOSA

TransXChange will also be commonly used to update an existing registration.
1. The schedule is updated by the owner using the schedule preparation system.
2.  The schedule is reported as an XML registration document with updated data and modified
change dates. Note that the whole schedule must be recreated; TransXChange does not
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currently formally support the exchange of ‘deltas’, that is, changes to just part of a route or
timetable (though this is likely to be added in future).

3. The schedule is revalidated and imported by VOSA, and the changed parts are updated in
the VOSA database. The validation and propagation process thereafter is as for
registration.

2.4.3 General Purpose Exchange of Data

TransXChange can also be used for the general purpose exchange of structured bus schedule data
between any two information systems. Normally the TransXChange General schema will be used for
this purpose, as it allows consistent subsets of data to be exchanged. Example uses might include:
e Exchanging schedule information with journey planning systems that wish to use the service.
e Exchanging route information with mapping systems that wish to draw the route.
e Exchanging schedule and operational data with AVL systems that wish to provide real-time
bus predictions.
Exchanging school term dates with Educational Authorities.
Exchanging Operator details.

The precise scenario of use will depend on each specific purpose, but may be described generally
(Figure 2-1), as follows:

e The exporting system will output the desired selection of data into an XML document. The
resulting document must validate against the TransXChange schema version referenced in
the document header.

e The document is transferred from the source to the target system by any appropriate
transport method (e.g. email, ftp, and http).

e The importing system validates and imports the document, using the appropriate version of
the TransXChange schema indicated by the document to interpret the document's contents.
It will reject the document if it is not well-formed (including the rules for internal integrity). It
may decide its own actions to handling errors in the conforming to application level integrity
constraints.

24.4 General Purpose Exchange of Data changes

A variant of the TransXChange general schema can be used to exchange ‘deltas’ just the changes
since a previous exchange of data. A baseline version number and a “Changes since” date value can
be used to indicate the relation to the previous release:
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2.5 Differences between the Schemas

The TransXChange Registration and General schema are essentially the same, but differ in a few
constraints as to cardinality and the required use of certain elements.

Table 2-1 summarises the differences between the two schema variations:

TransXChange Registration Document

TransXChange General Document

Must have a single Registration.

Can have zero or multiple Registration instances.

The Registration. Must reference a primary Service which
describes the service being registered. Other connecting
services to which the primary service connects can be included.

May have zero, one or many services.

The Service for the Registration must have a fully completed
Registered Operator, i.e. of type LicensedOperator.

Registered operator details need not all be completed, i.e.
can be of type Operator, rather than LicensedOperator.

Sufficient information about each stop must be provided to
constitute a stand alone definition for statutory purposes.

Simple Stop references may be used.

The Route information for the registered Service should include
additional mapping point information where appropriate (using
the RouteLink / Track / Mapping elements) to make the route
unambiguous when the stop and mapping points are followed in
sequence over a map containing a road network description.

Mapping information is optional.

Primary LocationSystem used in a Registration document
must be Grid.

Either WGS84 or Grid can be used for LocationSystem.
The same system should be used for all references in a
given document.

Table 2-1 — Differences between Schemas

The schemas share a common set of element types (Figure 2-2). As a general principle, the
Registration schema is strictly substitutable with the General schema, that is, a valid Registration
document will always validate against both schemas and can be used wherever a General document

is used.

Schema structure

( ir{iegrated D
transport

ransXChang
REGISTRATIO
XML Doc

A document that | *
validates for p
registration
will validate against |

TXC TXC
Common Data
Subschema Subschemas

general schema too \

TransXChange
GENERAL &=
XML Doc

ljl/1ele M

Figure 2-2 — Common Set of Types in TransXChange Schemas
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3 SHORT TOUR OF THE TRANSXCHANGE ESSENTIAL MODEL

In this chapter, we provide an overview of the physical model underlying the TransXChange
schemas. Unified Modelling Language (UML) diagrams are used to show the relationships between
the most significant elements.

3.1 Representing a Bus Service in TransXChange

The TransXChange model) has seven basic concepts: Service, Registration, Operator, Route,
StopPoint, JourneyPattern, and VehicleJourney.

e A Service brings together the information about a registered bus service, and may contain
two types of component service: Standard or Flexible; a mix of both types is allowed within a
single Service.

e A normal bus schedule is described by a StandardService and a Route. A Route describes
the physical path taken by buses on the service as a set of route links.

e A FlexibleService describes a bus service that does not have a fixed route, but only a
catchment area or a few variable stops with no prescribed pattern of use.

e A StandardService has one or more JourneyPattern elements to describe the common
logical path of traversal of the stops of the Route as a sequence of timing links (see later),
and one or more VehicleJourney elements, which describe individual scheduled journeys by
buses over the Route and JourneyPattern at a specific time.

e Both types of service have a registered Operator, who runs the service. Other associated
operator roles can also be specified.

e Route, JourneyPattern and VehicleJoumey follow a sequence of NaPTAN StopPoints. A
Route specifies in effect an ordered list of StopPoints. A JourneyPattern specifies an
ordered list of links between these points, giving relative times between each stop; a
VehicleJourney follows the same list of stops at specific absolute passing times. (The
detailed timing Link and elements that connect VehicleJourneys, JourneyPatterns etc to
StopPoints are not shown in Figure 3-1). StopPoints may be grouped within StopAreas.

e The StopPoints used in a JourneyPattern or Route are either declared locally or by
referenced to an external definition using an AnnotatedStopRef

e A Registration specifies the registration details for a service. It is mandatory in the
registration schema.

Figure 3-1 introduces, in UML class diagram notation, the core elements of the TransXChange
schema. Reusable elements with a global scope are organized beneath the root TransXChange.
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class TransXChange Schema Summary/
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Figure 3-1 — UML Overview of TransXChange Model for a StandardService
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Figure 3-2 shows further elements of the TransXChange model.

e A Calendar may be specified that defines OperatingDays, DayTypes, and assignments
between them.

e A ServicedOrganisation can be used to specify a school, works or other organisation
served by a Service.

e A StopPoint may be part of a group of stops making up a StopArea, and may reside in a
topographic region specified by an NptgLocality. Localities may be declared locally, or by
reference to an external definition using an AnnotatedNptgLocalityRef

e A Route may be made up of reusable RouteSections.

e A JourneyPattern may be made up of reusable JourneyPatternSections.

e A Registration may be accompanied by SupportingDocuments that pertain to it. Other
SupportingDocuments may also be associated with the document as a whole.

e DataRights may be specified for the use of data elements.
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Figure 3-2 — UML Diagram of Elaboration of TransXChange model

3.1.1 The NaPTAN Stop Model

TransXChange uses the NaPTAN stop model to define the stops and timing points of routes, and to
associate stops with topographical locations in the National Public Transport Gazetteer (NPTG). For
further details refer to the ‘NPTG and NaPTAN Schema Guide’.

Normally in TransXChange, stops comprise just a reference to an existing NaPTAN definition using a
stop code; all such references are declared as AnnotatedStopPointRef instances. However, full
StopPoint definitions for new bus stops may also be provided locally in a TransXChange document,
using the NaPTAN StopPoint elements within the document. Each new locally defined stop definition
must be allocated a NaPTAN identifier (that is an AtcoCode) that can be used to reconcile them with
the NaPTAN database later.

3.1.1.1 The NaPTAN Stop Model Introduction
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Figure 3-3 summarises, in UML class diagram notation, the main stop elements of the

TransXChange schema.
Stops are described using three main elements:

StopPoint: Describes a stop, it contains a place, which is used to associate the stop with an
NptgLocality: localities are defined in the NPTG database and are open to the Local
Transport Authority to edit. Stops may be of a number of different types and subtypes, each
with different properties.
0 OnStreet /Bus:
= MarkedStop. UnmarkedStop, HailAndRideSection, FlexibleZone.
o OffStreet / BusAndCoach
= Bay, VariableBay.
StopArea: Used to group stops together.
NptgLocality: Representing a topographical locality in the country, such as a city, town or
village. Localities must exist in the NPTG database. Used to specify where a StopPoint or
StopArea is relative to towns and cities.
AdministrativeArea. All NaPTAN and NPTG elements are assigned to an administrative
areas — this represents the organisation responsible fro maintaining the stop data. See
NaPTAN schema guide for further details.

StopPoints may be declared as either a StopPoint, or AnnotatedStopPointRef, indicating that
further details may be found in the NaPTAN database. The latter is the normal mechanism.

class TransXChange Stop Model Imro/

«XML root» localities «view»
TransXChange ® localities o* tedNptgLocalityRef
0.%
stop references N
0. part of
locality
local adjacent to
stop 0.x | 0.> 0.1\/ 0.* 0.x Q71
included in i
VersionedObject is part of
ptgLocality
administered .Eg'.n 1 0*

administered by

1 1

administered by VersionedObject
inistrativ eArea

[N

Name: TransXChange Stop Model Intro
Author: nickk
[ ]
Verson: 1.0 kizoom
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Updated: 02/03/2010 10:26:29 (c) 2001-2010
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Figure 3-3 — UML Diagram of Summary of Stop Model
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3.1.1.2 The NaPTAN Stop Model Details

Figure 3-4 shows further details of the NaPTAN stop elements. A StopPoint definition includes a
Place & Descriptor groups. A StopAvailability may specify when a stop is available.

class TransXChange Stop Model /
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Figure 3-4 — UML Diagram of selected NaPTAN Stop elements
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3.1.2 Resolving NaPTAN Stop References

When importing TransXChange schedules, an importing application will normally attempt to find the
StopPoint details in the NaPTAN database using the NaPTAN identifier, i.e. the AtcoCode, and if
found may - depending on the application’s purpose - use the database’s definition of the stop details
in preference to any local definitions. Only if no existing StopPoint definition is found, will the locally

declared definition be used. See Table 3-1.

TransXChange NaPTAN database

Document use of stop Exists

Does not exist

NaPTAN StopPointRef Resolve to NaPTAN

Error

Local NaPTAN declaration Resolve to NaPTAN

Use Local definition

Table 3-1 — Resolving Stop References

3.1.3 Variable Stop Allocations

For bus stations where the allocation of stops may vary over time, TransXChange supports variable
stop allocation. In such cases the journey pattern should reference a NaPTAN stop of type BCQ,
representing an unspecified stop or bay within the bus station, and then also specify a schedule of
allocations to individual bays (i.e. NaPTAN stops of type BCT) for a given date, using the

VariableStopAllocations element.
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3.1.4 Stop Types

Every NaPTAN StopPoint has a stop type that indicates its mode and nature, for example, “on
street, bus stop, marked “. Figure 3-5 shows, in UML class diagram notation, the stop classification
elements of the NaPTAN schema. The main items of interest for TransXChange are:

e OffStreet / BusAndCoach, for stops in coach stations.

e OnStreet / Bus for stops on the street.
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Figure 3-5 - UML Diagram of Stop Classification Model

TransXChangeSchemaGuide-2.4-v-52.doc 31 December 2010

© Crown Copyright 2001-2010

Page 41



Department for Transport
TransXChange Schema Guide

Part |

Introduction & Overview

3.1.5 NaPTAN Bus Stop Types

Figure 3-6 shows, in UML class diagram notation, the BusStopType elements of the NaPTAN

schema.

class NaPTAN On Street Stop Classification Model /
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Figure 3-6 — UML Diagram of On-street bus Stop Classification Model
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3.1.6 NPTG Administrative Support Types

Figure 3-7 shows, in UML class diagram notation, the base types used by administrative elements of

the NPTG schema.

class NPTG Administrative Support/
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Figure 3-7 — UML Diagram of NPTG Administrative Support types

3.1.7 NPTG Locality Support Types

Figure 3-8 shows, in UML class diagram notation, the Locality types used by elements of the NPTG

schema.
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Figure 3-8 — UML Diagram of NPTG Locality Support types
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3.1.8

NaPTAN Support Types

Figure 3-8shows, in UML class diagram notation, the base types used by elements of the NaPTAN
schema.

class NaPTAN Stop Model Support /

«enumeration»
TimingStatusEnum

principlePoint = PPT
timelnfoPoint = TIP
principleTimingPoint = PTP
other= OTH

«enumeration»
BusStopTypeEnum

HailAndRide = HAR
Flexible = FLX
Marked = MRK
Custom = CUS

(c) 2001-2010
Crown Copyright

«unique identif...

MetroCodeType

«unique identifi

CrsCodeType

«unique identifier»
lataCodeType

«unique identif...
TiplocCodeType

«unique identifier»
NationalCoachCodeType

«unique identifier»
National FerryPortCodeType

«enumeration»
StopTypeEnum

«enumeration»
StopAreaClassificationEnum

busCoachTramStopOnStreet = BCT
busCoachTramStationBay = BCS
busCoachTramStationVariableBay = BCQ
busCoachAccess = BST
busCoachStationEntrance = BCE
busCoachPrivate = BCP

railPlatform = RPLY

railAccess = RLY

railStationEntrance = RSE
tramMetroOrUndergroundPlatform = PLT
tramMetroOrUndergroundAccess = MET
tramMetroOrUndergroundEntrance = TMU
ferryOrPortAccess = FER
ferryTerminalDockEntrance = FTD
taxiRank = TXR

sharedTaxiRank= STR

airportEntrance = AIR

airAccessArea = GAT

pairedOnStreetBusStops = GPBS
clusteredOnStreetBusStops = GCLS
airportBuilding = GAIR
busOrCoachStation = GBCS
ferryTerminalOrDockBuilding = GTMU
tramnMetroOrUndergroundStation = GRLS]
multimodallnterchange = GMLT
otherStructure = GOTH

coachCoverage = GCCH

Name: NaPTAN Stop Model Support
Author: nickk

Version: 1.0

Created:  10/02/2010 11:04:10
Updated: 19/02/2010 15:21:25

Figure 3-9 — UML Diagram of NaPTAN Support types
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3.1.9

Figure 3-10shows, in UML class diagram notation, the location

NaPTAN & TXC schema.

NaPTAN Location Support Types

data types used

by the NPTG,

class Location Types Package /

Location

Longitude: LongitudeType

Name:
Latitude: LatitudeType Author: nickk
GridType: GridTypeEnum Version: 1.0
Easting: EastingType Created:
Northing: NorthingType Updated:
«PK>»
Id: 1dType
| [
| |
\ ————
|
| I
‘ \/
\\/ «enumeration»
LocationSystemEnum
GisFeature Grid
WGS84
«dataType» «dataType»
Locationldentifier LatitudeType

Location Types Package

10/02/2010 11:36:47
01/03/2010 13:29:45

«enumeration»
CompassBearingEnum

N
NwW
w
SW
S
SE
E
NE

(c) 2001-2010
Crown Copyright

«dataType»
LongitudeType

«dataType»
CoordinatesType

Figure 3-10 — UML Diagram of NaPTAN Location Support Types
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3.2 The Route and Service Supply Model

TransXChange describes a bus service using a model made up of three distinct layers or 'levels of
discourse’ (see Figure 3-11 for an UML diagram):

1. A Route; described as a sequence of route links connecting individual stops. For
TransXChange, all stops are defined as being NaPTAN points, so a route describes a path in
‘NaPTAN space’; a distinct frame of reference made up of Public Transport Access Nodes
(PTANS), which is semantically distinct from any given coordinate system, but which can be
projected onto geospatial coordinate systems and mapping layers using Track elements.

0 The RouteLink instances are grouped using a RouteSection, allowing the reuse of
whole sequences of links in different routes.

o Track elements record both the plot of the route at non-NaPTAN points, and
associations with mapping layer identifiers, such as OS TOIDS.

2. A JourneyPattern: a path over the route made up of a number of journey pattern timing
links, each with timing information (and other optional operational data) ascribed to them. All
timing information is relative (for example, +5 minutes’).

0 Each end of a JourneyPatternTimingLink can have stop usage information
associated with it on a JourneyPatternStopUsage element, specifying the activity at
stop, and other service information.

0 The timing links are grouped using a JourneyPatternSection, allowing the reuse of
whole sequences of links in different patterns.

0 The links of a JourneyPattern must traverse the same stops in the same sequence
as the links of any Route associated with the JourneyPattern. However a
JourneyPattern need not cover the whole Route; it may project onto just a
contiguous subset of the links of the route, omitting route links at either or both ends.

3. A VehicleJourney: a traversal of a specific journey pattern at a specific time: again modelled
as a sequence of timing links connecting NaPTAN stops, using VehicleJourneyTimingLink
and VehicleJourneyStopUsage elements.

o0 Each vehicle journey has an absolute start time (e.g. '13:02") specified: this can be
combined with the timing information from each timing link to derive the actual
passing times of departure and arrival at each timing point.

0 The public identifier of a VehicleJourney is given by a Line. One or more Line
instances may be associated with a service, and a VehicleJourney must reference
one of its service's lines.

o The link sequence of a VehicleJourney must exactly correspond to the link
sequence of the underlying JourneyPattern; that is, each
VehicleJourneyTimingLink must project onto a corresponding
JourneyPatternTimingLink.

The Transmodel principles underlying the TransXChange Route and Service Supply model are

summarised in Section 13.1, and divergences from Transmodel usage are listed.
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class TransXChange Links & Stop Usage /

StandardService

0.*

o..%\

Use links from
e {ordered}

< 777777777777

0.1

corresponds to

projection

Name: TransXChange Links & Stop Usage
Author: nickk
0.1 Version: 1.0
Created:  09/02/2010 16:07:19
patterns route sections Updated:  01/03/2010 13:29:18
{derived}
0.* 0..* 0.* 0.
‘ JourneyPattern ‘
1
sections
pattern L
{ordered}
0.*
VehicleJourney ‘ JourneyPatternSection ‘

follows

to

Iin‘ks
{ordered}

- e
JourneyPatternTimingLink ®

from

!
journey link

0.*

0..*|VehicleJourneyTimingLink

IS

to

1

M

from

(c) 20012010
Crown Copyright

1
|

J VehicleJourneyStopUsage

1

from

1 1 1 1
JourneyPatternStopUsage %“ 0.
0..* 1 h

points

o * Location

Figure 3-11 — UML Diagram of Route, JourneyPattern and VehicleJourney Models
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3.2.1 Model Layer Concerns

Figure 3-12 illustrates how the each layer has a separate concern of the model:

1. The Route describes the stops, stop sequence, and the physical track between them.

2. The JourneyPattern adds in timing information; how long each link takes to run, how long to
wait at each stop, and the allowed activities at each stop.

3. A VehicleJourney specifies a start time: this is used to compute actual passing times for
each stop in the journey pattern, taking into account the run and waiting times. The vehicle
journey can override the run time, wait time and activity from the journey pattern values for its
own journey, but not change the stop sequence.

4.
Service
E
A
Route. Qi Qi@ 1@
Rouw :.:_\_,-I x_yl[_\_,ll x_!lll x_',l] :.:_'_.'I
B c D E
Activity
Jaurney Pattern link
Journey
Pattern
Wait Times
Run Times
e Y e o
Activity A 3 an_@gr_m, fomidowr agonr {ealdawny
3 p'ckun plekup ', mickup %, plekup
, LN
Passing Times
Vehicle
Journey
Wait Times
{inharited or Overridden L Y
Run Times _____ B W —_— S R
{imherited or Owerridden) . -
i Run +B
Journey
Departure
Time TransXChange v -
MﬂdEI Lajl"el'ﬁ DHYSODS
Figure 3-12 — Service Model Layer Concerns
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3.2.2 Summary of Route & Supply Model Elements

Each of the three layers is made up of three sets of broadly equivalent elements:
0] Ordered collections, i.e. sequences, of links (Patterns and Sections).
(ii) Links (Route Links and Timing Links).
(i) Link ends (Stop Usages).

Table 3-2 summarises the route and supply model elements, showing the simple one-to-one
correspondences between equivalent elements in the different layers. The simple correspondence
makes it straightforward to project between the route, journey pattern and vehicle journey layers.
There are explicit references between elements in the pattern and link columns, which can be used to
derive an implicit projection of the section and stop usage.

Ordered Link Sequence Link Link end
Pattern (Section) Link Stop Usage
Route RouteSection RouteLink StopReference
(AbstractJourneyPattern) - AbstractTimingLink AbstractStopUsage
JourneyPattern JourneyPatternSection | JourneyPatternTimingLink | JourneyPatternStopUsage

VehicleJourney VehicleJourneyTimingLink | VehicleJourneyStopUsage

Table 3-2 — Correspondence between Links and Nodes

3.2.3 Projection between Levels of Discourse

Figure 3-13 shows a schematic example of links at different levels of discourse and the
correspondences between them.

(Map) |

Stop Points ! @t @ L @l @)

Section

Journey

Pattern : v
Vehicle WHZOOY
Journey

Projectian

’ Links & Nodes

Figure 3-13 — Correspondence between Links at Different Levels

TransXChangeSchemaGuide-2.4-v-52.doc Page 49 31 December 2010
© Crown Copyright 2001-2010



Department for Transport
TransXChange Schema Guide

Part | Introduction & Overview

3.3 Route Model

3.3.1 Introduction to the Route Model

Figure 3-14 introduces the elements used to represent a Route. These comprise Routes,
RouteSections (Reusable sequences of RouteLinks), and RouteLinks. The projection of the route
is described by a Track made up of Instruction and Feature elements.
class Route Model Intro/

sections

Name: Route Model Intro
Author: nickk
0..* Version: 1.0

Created:  09/02/2010 15:41:32
Updated: 15/03/2010 12:41:50

ServiceDirectionEnum
from

«enumeration»
I I ) — 0..* 1

0..* 1
outbound O 0.*

inbound projection

clockwise
anticlockwise 0.% GisFeature
corresponds to
0..* 0.1 .
points

«enumeratio... instructions
FeatureTypeEnum ) )

N «enumeration» is at
legOrigin 0.. RelativeBearingEnum
legDestination
bend I.eft
crossing rlght
bridge straightAhead
junction g
miniRoundabout features
roadChange /\
roundabout (c)2001-20200 | J
subway Crown Copyright o } o.xl1
trafficLights
L dmark - ——— | located_ | Location

0.* 0.1
Figure 3-14 — UML Diagram of Route Model: Introduction
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3.3.2 Route Model Details

Figure 3-15 elaborates Figure 3-14 to show further attributes.

class TransXChange Route Model /

ServiceDirectionEnum

«enumeration»
RouteSupport::
LinkDirectionEnum

outbound
inbound
clockwise
anticlockwise

Name: TransXChange Route Mo
Author: nickk

Version: 1.0

Created:  09/02/2010 13:17:50
Updated: 11/08/2010 14:26:10

0..* 1

instructions

0..* LocationModel::Location

0.1

«enumeratio...
RouteSupport::
FeatureTypeEnum

legOrigin

legDestination

«enumeration»

el RguteSup_port:: (c) 2001-2010
crossing RelativeBearingEnum Crown Copyright
bridge left -
junction right
miniRoundabout straightAhead
roadChange uTumn
roundabout
subway
trafficLights
landmark -
Figure 3-15 — UML Diagram of Route Model
3.33 Tracks

The TransXChange Track model describes details about the physical course of a RouteLink, in
particular the collection of spatial points needed to plot the route unambiguously in sequence on a
map of the road network, for example using a 'snap to track' algorithm. As well as such a Mapping, a
Track can also be associated with a reference to an external mapping system using a MapSystem-
Reference element, allowing the projection of links onto geospatial map layers. Track features can
also be used to describe any manoeuvre involved in navigating a route link, such as a U-turn.

The Track model allows a rich description of a route to be provided; it is intended for general purpose
data exchange. For a Registration a level of Track detail should be given sufficient to unambiguously
plot the route on a map using OSGR data — using both points and/or TOIDS.
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It is a requirement of registration that adequate spatial data is provided as to plot routes on an OS
map in a useful way: there should be intermediate coordinates for a reasonably high level of
resolution.

Figure 3-14 shows a UML structure diagram of the elements used to describe tracks. Tracks can
contain two different types of description:
e A Mapping describes the geospatial plot of the route link as two or more Location elements
that provide point coordinates for the track between NaPTAN stop points.
e An Instructions instance provides an optional additional structured description of the steps
involved in traversing the track as a sequence of Feature instances. For example ‘Turn left at
roundabout into Mary Street’.

3.34 Track Example
As a simple example, consider a RouteLink that runs along the B205 and B257, represented by a

two Track instances.

e Each Track instance has a Mapping instance that describes the course of the track. trl has
two points (g_1, g_2)) and tr2 has seven points (g_3 to g_7) respectively; each point is a
Location instance that describes a point of the track.

e Each Track has an Instructions instance containing an ordered collection of Feature
instances.

e Each Feature instance describes a step needed to traverse the track, and references a
Location instance from the Table 3-3 shows a sample of the Feature instances.

Track | Location | Feature Type | Relative Absolute | Onward Road Dist- | Description
Ref Bearing Bearing Name Number | ance
Trl G_1 legOrigin straightAhead N Victoria B205 300m | Proceed 300m
Road North down
Victoria road
(B205.)
G_2 junction left w Albert B205 500m | Turn left into
Road Albert road
(B257) and head
west 500m.
Tr2 G_3 landmark straightAhead - - -- Hospital on left
G 4 bend right NwW Albert B257 -- Follow bend to
Road right in Albert
Road
G 5 roadChange straightAhead NwW George B257 400m | Continue 400m
Road down George
Road (B257)
G 6 roundabout left SW Mary B257 -- Turn left at
Street roundabout into
Mary Street
G_7 crossing straightAhead -- Bill Alley | B257 -- Cross over Bill
Alley
G_8 bridge straightAhead - Mary B257 -- Pass under
Street bridge
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G 9 legDestination | straightAhead S Mary B257 600m | Continue straight
Street ahead 600m
South down Mary
Street
Table 3-3 — Example Track Instructions
3.35 Route Model Hierarchy

Figure 3-16 shows the inheritance hierarchy for the Route model elements.

class TransXChange Route Hierarchy/

Name: TransXChange Route Hierarchy II.lI“.”Aodel::VersionedObj ect
Author: nickk

Version: 1.0

Created:  10/02/2010 15:40:57

Updated: 31/12/2010 14:09:12

(c) 2001-2010
Crown Copyright

Figure 3-16 — UML Diagram of Route Mo

del Element Hierarchy
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3.4 Journey Pattern Model
3.4.1 Introduction to the Journey Pattern Model

Figure 3-24 introduces the elements used to represent a JourneyPattern. These comprise Journey-
Patterns, JourneyPatternSections (Reusable ordered sequences of JourneyPatternTiming-
Links), and JourneyPatternTimingLinks. Each JourneyPatternTimingLink connects two stops:

attributes for each link end may be specified by a JourneyPatternStopUsage.
class TransXChange Journey Pattern Intro/

variants iy
Operational

‘ 0.1
operates on

operational view

_ garages i meranone
«Group» f——————————————"=>ServiceDirectionEnum

CommonJourneyGroup e nd
0..* inbound
inboundAndOutbound

operator h
circular
0..* clockwise
0.1 anticlockwise
VersionedObject

layovers

«enumeration»

AbstractJourney Zﬁ

route JourneyPatternDirectionEnum
0.1 0.% JourneyPattern e — = inherit

Name: TransXChange Journey Pattem Intro
Author: nickk
{ordered} sections  Verson: 1.0
Created:  27/02/2010 23:54:46
Updated: 12/03/2010 00:33:24

sections

(c) 2001-2010
Crown Copyright

{orde
0.*
follows
*

0. JourneyPatternTimingLink
| o.x [ ox

from™ to 1

1 1
current
0.1 VariableStopAllocation ‘
1 0.*
1

VersionedObject
JourneyPatternSection

VersionedObject
AbstractTimingLink

red}

0. from to

default dynamic allocation

VersionedObject
AbstractStopUsage

[
o *‘ JourneyPatternStopUsage

Figure 3-17 — UML Diagram of Journey Pattern Model: Introduction
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3.4.2 Journey Pattern Model Details
Figure 3-18 elaborates Figure 3-24 to show the detailed attributes of JourneyPattern elements.

class TransXChange Journey Pattern Model /
«enumeration» T «Group»
JourneyPatternSupport:: JourneyPatternModel::CommonJourneyGroup
TimeDemandEnum 0 1
PrivateCode: string [0..1]
earlyMoming . operato, 1 D Display: Multilir [0.1]
peakMoring 0.. 7\ Description: MultilingualString [0..1]
offPeak o Direction: ServiceDirectionEnum
peakAfternoon | TimeDemand: TimeDemandEnum [0..1]
evening «enumeration» C i is Co i isEnum [0..1]
B i SarvicaDirectonEnum E
saturdayDaytime O e OperatorRef: OperatorCodeType* [0..1]
saturdayEvening outbound l= _ _| GarageRef: GarageRef* [0.]
sunday
I operator nbound «contained»
bankHoliday p
inboundAndOutbound OperatingProfile: OperatingProfile [0..1] operates on
circular Operational: Operational [0..1]
clockwise LayoverPoint: LayoverPoint [0..1]
Name: TransXChange Joyjmgq anticlockwise @ 0.1
Author: nickk /?\
Verson: 1.0 } VersionedObject
Created:  10/02/2010 14:52:32 | JourneyPatternModel::Abstractourney 0.1 0.1 No.1
Updated:  29/07/2010 10:50:02 | |
0. | Id: 1dType
VersionedObject erates on
Servi ervice
T
lines
1. operates on
o — i
line g i ourney
ot
JourneyPatternModel::JourneyPattern 0.x VehicleJourneyModel::AbstractVehicleJourney
«PK» operates on
1d: 1dType gl ‘
«FK» " ‘
. - ’ attern ) .
: Joumey Type 0 P ‘ VehicleJourneyModel::VehicleJourney ‘
RoutetRef: RouteCodeType* {~ ections 0.*
. {ordered} 0.* ‘ 0.1
route)_* - -
.. - - VersionedObject Use links fi
0.1 VersionedObject . . ) ¢ links Trom
. JourneyPatternTimingLinkModel::
JourneyPatternSectionModel:: AbstractTimingLink
JourneyPatter i
Description: Mt ing
«PK» C i is: C i i [0..1] I|r|‘ks
{ordered} Gilisfyee «PK> {ordered}
«contained» Id: VehicleJourneyldType °
TimingLinks: TimingLink[1..] klzoorn
(c) 2001-2010
Crown Copyright
[ 0.*
JourneyPatternTimingLinkModel:: journey link [ I [ A
JourneyPatternTimingLink N 0”*‘ VehicleJourneyModel::VehicleJourneyTimingLink
HailAndRide: boolean " - 191
Express: boolean «enumeration» VersionedObject
Stopping Tt FiirerE & rimm P to: Jour nTimingLinkModel::AbstractStopUsage
«PK» TR L] WaitTime: duration [0..1]
Id: 1dType principlePoint = PPT Activity: ActivityEnum [0..1] ’***T‘
«FK» timelnfoPoint = TIP DynamicDr ionDisplay: il ing [0..1] |
DutyCrewRef: DutyCrewCodeType* principleTimingPoint = PTP «contained» |
other = OTH Vias: Vias[0..1] |
1 ~ i i pAll 0.4 I
| Notes: Note [0..5] }
| v
from to | ‘}
r————— - dynamic allocation «enumeration» from to
| JourneyPatternSupport::
| o StopActivityEnum
1 1 | -~
' | . ) pickup
o B Vehicle. ar 11
JourneyPatternTimingLinkModel:: setDown
JourneyPatternStopUsage D i - p pickUpAndSetDown
pass
Sequence: integer «PK»
TimingStatus: TimingStatusEnum [0..1] Id: VariableStopPointAllocationCodeType
FareStageNumber: string [0..1] default « current JourneyPatternModel::Vias
FareStage: boolean [0..1]
«PK>» Uses ViaName: MultilingualString [0..*]
Id: 1dType None: EmptyType [0..1]
*
«FK» 0- 1O\
StopPointRef: AtcoCodeType* & —
<= Vehicle. Vehi pUsage
Figure 3-18 — UML Diagram of Journey Pattern Model: Details
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3.4.3 Journey Pattern Model Hierarchy

Figure 3-19 shows the inheritance hierarchy for the JourneyPattern model elements.

class TransXChange Journey Pattern Hierarchy/

VersioningModel::VersionedObject

(c) 2001-2010
Crown Copyright

JourneyPatternTimingLinkModel::AbstractStopUsage

JourneyPatternSectionModel::
JourneyPatternSection + WaitTime: duration [0..1]

+ Activity: ActivityEnum [0..1]

+ DynamicDestinationDisplay: MultilingualString [0..1]

«PK»

+ Id: IdType |
«contained»

«contained» - Vias Vias[0..1]
- TimingLinks: TimingLink[1..*] VariableStopAllocations: VariableStopAllocation [0..*]
~ Notes: Note [0..*]

JourneyPatternModel::CommonJourneyGroup

«Group»

+ o+ o+ + o+

PrivateCode: string [0..1]

DestinationDisplay: MultilingualString [0..1]
Description: MultilingualString [0..1]

Direction: ServiceDirectionEnum
TimeDemand: TimeDemandEnum [0..1]
CommercialBasis: CommercialBasisEnum [0..1]

«FK>»

# OperatorRef: OperatorCodeType* [0..1]
# GarageRef: GarageRef* [0..%]
«contained»

OperatingProfile: OperatingProfile [0..1]
Operational: Operational [0..1]
LayoverPoint: LayoverPoint [0..1]

JourneyPatternTimingLinkModel::
AbstractTimingLink

JourneyPatternModel::AbstractJourney

+ Description: MultilingualString
+ CommercialBasis: CommercialBasisEnum [0..1]

i

Id: IdType

«PK»
+ Id: VehicleJoumneyldType

A JourneyPatternTimingLinkModel::
I JourneyPatternStopUsage
FlexibleJourneyPatternModel::
FlexibleJourneyPatternStopUsage + Sequence: integer
= + TimingStatus: TimingStatusEnum [0..1]
+ SequenceNumber: integer[0..1] + FareStageNumber: string [0..1]
+ Activity: StopActivityEnum [0..1] + FareStage: boolean [0..1]
«PK>» «PK»
+ ld: 1dType + 1d: 1dType
«FK» «FK»
#  StopPointRef: AtcoCodeType* # StopPointRef: AtcoCodeType*

JourneyPatternModel::JourneyPattern

«PK>»

+ Id: IdType

«FK»

# SectionRef: JourneyPatternSectionldType?

#

RoutetRef: RouteCodeType*

FlexibleJourneyPatternModel::
FlexibleJourneyPattern

FlexibleZones: FlexibleStopUsage [0..*]
FixedStopPoints: FixedStopUsage [0..*]
BookingArrangements: BookingArrangements

AbstractVehicleJourney

FlexibleJourneyPatternModel::
FlexibleVehicleJourney

FlexibleServiceTimes: FlexibleServiceTimes

FlexibleJourneyPatternModel::

BookingArrangements

Description: MultilingualString
Phone: ContactTelephone [0..1]
Email: EmailType [0..1]
Address: UkPostalAddress [0..1]
WebAddress: anyUri [0..1]
AllBookingsTaken: boolean [0..1]

+ o+ o+ o+ o+

Author: nickk

Version: 1.0

Created: 10/02/2010 17:25:06
Updated: 31/12/2010 14:56:58

FlexibleJourneyPatternModel::

JourneyPatternTimingLinkModel:: JourneyPatterninterchangeModel::Abstractinterchange ]
JourneyPatternTimingLink + MininterchangeTime: duration UL
IR de: boolean + MaxlnterchangeTimve: duration [0..1]
+ Express boolean + TrapsferMoge: VehicleModeEnum [0..1] Al
+ StoppingArrangements: MultilingualString i ValldlltyPenod: HalfOpenDateRange [0..1]
+ StoppingArrangements: MultilingualString [0..1]
«PK» + InterchangeActivity: InterchangeActivityEnum [0..1]
+ Id: IdType + CrossBorder: boolean [0..1]
«FK» + GuaranteedConnection: boolean [0..1]
# DutyCrewRef: DutyCrewCodeType* + ChangeLineNumber: boolean [0..1]
«contained»
JourneyPatterninterchangeModel:: VehicleJourneyinterchangeModel::VehicleJourneylnterchange
JourneyPatterninterchange

«PK»
«PK» é‘ + Id: VehicleJourneylnterchangeldType
+ ld: 1dType 0..1 «FK»
«contained» # JoumeyPatterninterchangeRef: VehicleJourneyCodeType* [0..1
# Inbound: JourneyPatternUsageRef* # InboundVehicleJourneyRef: VehicleJourneyCodeType*
# Outbound: JourneyPatternUsageRef* # InboundStopPointRef: VehicleJourneyCodeType* [0..1]

# OutboundVehicleJourneyRef: VehicleJourneyCodeType*

# OutboundStopPointRef: VehicleJourneyCodeType* [0..1]

Name: TransXChange Journey Pattern Hierarchy

FlexibleServiceTimes

+ AllDayService: EmptyType [0..1]
ServicePeriod: ClosedDateRange [1..%]

Figure 3-19 — UML Diagram of Journey Pattern Model Element Hierarchy
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3.5 Vehicle Journey Model
3.5.1 Introduction to the Vehicle Journey Model

Figure 3-24 introduces the elements used to represent a VehicleJourney. These comprise
AbstractVehicleJourney, VehicleJourney, ConnectingVehicleJourneys (Lightweight Vehicle-
Journeys for describing external interchanges) and VehicleJourneyTimingLinks).

Each VehicleJourneyTimingLink connects two stops: attributes for each link end may be specified
by a VehicleJourneyStopUsage. A Frequency element further describes the intervals of Frequency
Based VehicleJourneys. A DeadRun (see separate section later) describes a vehicle positioning
run that does not appear in the public timetable.

class TransXChange Vehicle Journey Intro /

-
X ‘ I «Group» operator - -
operatlo‘nal view CommonJourneyGroup ersionedObject
0. 0.1 perator
4\ >
0.1 operator
«view»
Operational o
VersionedObject T "dob'
AbstractJourney ‘ ersione bt
Service
0.*
lines
‘ 1.
ConnectingVehicleJourney AbstractVehicleJourney ‘0 N
K
~ .
~N line
S end start
~ 0.*
AN >
> JourneyPattern
0.1 0\1\
P a 1
VersionedObject
~ ~ pattern Use links from
. |
~
. ~N 0..1;
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Figure 3-20 — UML Diagram of Journey Pattern Model: Introduction
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3.5.2 Vehicle Journey Model Details

Figure 3-15 elaborates Figure 3-14 to show the attributes of VehicleJourney elements.

class TransXChange Vehicle Journey Model /

«Group» «enumeration»
JourneyPatternModel::CommonJourneyGroup ServiceSupport::
" = 0.1 ServiceDirectionEnum
PrivateCode: string [0..1]
DestinationDisplay: ili ing [0..1] outbound
Description: MultilingualString [0..1] inbound
Direction: ServiceDirectionEnum inboundAndOutbound
TimeDemand: TimeDemandEnum [0..1] circular
C i is: C i i [0..1] clockwise
«FK>» anticlockwise
OperatorRef: OperatorCodeType* [0..1] operator
GarageRef: GarageRef* [0..*] operates on
;:conta_med» 4@ 4 ile [0..1] VersionedObject
Operational: Operational [0..1] ServiceModel::Service
LayoverPoint: LayoverPoint [0..1]
@ Name: TransXChange Vehicle Journey Model

= = Author: nickk
VersionedObject Version: 1.0

JourneyPatternModel::AbstractJourney Created:  10/02/2010 15:25:08
Updated: 31/12/2010 16:24:11

kizoom

(c) 20012010
Crown Copyright

Id: 1dType

operates on

]

JourneyPatternModel::JourneyPattern I

| 0.x
route

1 7/

0.1

VersionedObject
JourneyPatternTimingLinkModel::
AbstractTimingLink
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Figure 3-21 — UML Diagram of Vehicle Journey Model: Details
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3.5.3 Connecting Vehicle Journey Model

Figure 3-16 shows the model for a ConnectingVehicleJourney. A connecting vehicle allows details of
a connecting journey to be referenced.

class TransXChange Connecting Vehicle Journey Model /

«Group»
JourneyPatternModel::CommonJourneyGroup
0.1
PrivateCode: string [0..1]
DestinationDisplay: MultilingualString [0..1] 0.* . operator
Description: MultilingualString [0..1] «engmeratlon»u
Direction: ServiceDirectionEnum ServiceSupport:
TimeDemand: TimeDemandEnum [0..1] ServiceDirectionEnum
CommercialBasis: CommercialBasisEnum [0..1] —-———=> outbound
«FK» inbound operator
OperatorRef: OperatorCodeType* [0..1] inboundAndOutbound
GarageRef: GarageRef* [0..*] circular
«contained» clot_:h/vise |
OperatingProfile: OperatingProfile [0..1] operates on | anticlockwise << ————-= B
Operational: Operational [0..1] i
LayoverPoint: LayoverPoint [0..1] VersionedObject
d} . R ServiceModel::Service
VersionedObject
JourneyPatternModel::AbstractJourney
Id: IdType
line
0.x ultimate parent
parent
2001-2010
n Copyright
frequency
l 0.1
0.1
Name: TransXChange Connecting Vehicle Journey Model

Author: nickk

Version: 1.0

Created:  14/03/2010 15:37:42
Updated: 07/04/2010 16:14:21

0..1

Figure 3-22 — UML Diagram of Connecting Vehicle Journey Model
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354 Vehicle Journey Model Hierarchy
Figure 3-16 shows the inheritance hierarchy for the VehicleJourney model elements.
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class TransXChange Vehicle Journey Hierarchy/

«Group» Name: TransXChange Vehicle Journey Hierarchy
JourneyPatternModel::CommonJourneyGroup Author: nickk
Version: 1.0
+ PrivateCode: string [0..1] Created:  10/02/2010 17:29:16
+ DestinationDisplay: MultilingualString [0..1] Updated:  31/12/2010 14:53:50
+ Description: MultilingualString [0..1]
+ Direction: ServiceDirectionEnum
+
+

TimeDemand: TimeDemandEnum [0..1]
CommercialBasis: CommercialBasisEnum [0..1] JourneyPatternTimingLinkModel::
«FK» AbstractTimingLink
# OperatorRef: OperatorCodeType* [0..1]
# GarageRef: GarageRef*[0..¥]
«contained»
~ OperatingProfile: OperatingProfile [0..1]
~ Operational: Operational [0..1]
~ LayoverPoint: LayoverPoint [0..1]

+ Description: MultilingualString

+ CommercialBasis. CommercialBasisEnum [0..1]
«PK>»

+ Id: VehicleJourneyldType

JourneyPatternTimingLinkModel::AbstractStopUsage

+ WaitTime: duration [0..1]

+ Activity: ActivityEnum [0..1]

+ DynamicDestinationDisplay: MultilingualString [0..1]
«contained»

- Vias Vias[0..1]

- VariableStopAllocations: VariableStopAllocation [0..*]
~ Notes: Note [0..*]

[JourneyPatterninterchangeModel::Abstractinterchange|

MinInterchangeTime: duration
MaxinterchangeTime: duration [0..1]
TransferMode: VehicleModeEnum [0..1]
ValidityPeriod: HalfOpenDateRange [0..1]
StoppingArrangements: MultilingualString [0..1]
InterchangeActivity: InterchangeActivityEnum [0..1]
CrossBorder: boolean [0..1]
GuaranteedConnection: boolean [0..1]

JourneyPatternModel::AbstractJourney
+ Id: 1dType
ChangeLineNumber: boolean [0..1]

P I I

(c) 2001-2010
Crown Copyright

Figure 3-23 — UML Diagram of Vehicle Journey Model Element Hierarchy
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3.6 The Use of Links in TransXChange

In Transmodel, a journey can be regarded either as an ordered list of stops, or as an ordered list of
links between the stops: both views can be derived from the underlying TransXChange
representation of a journey pattern and vehicle journey as a list of timed links. In TransXChange, a
‘timing link in link sequence’ representation is used (see discussion of Transmodel terminology and
concepts in section 13.2), as this holds more information than a simple stop list, and can be projected
exactly onto a spatial route; it can readily be transformed by applications into a list of stops and
passing times if needed.

The following Transmodel principles apply to the use of journey patterns in TransXChange:

1. There should be a separate journey pattern for each physical route followed, i.e. a sequence
of timing links between stops defining a unique sequence of stops.

2. A vehicle journey must always follow a journey pattern.

3. A vehicle journey must visit all the stops of a journey pattern, with two qualifications (which
are not strictly Transmodel - see 13.2):
a. Short working of the underlying journey pattern is allowed, i.e. truncation of one or
more stops at either or both ends.
b. Express journeys over a service pattern are allowed — i.e. provided a journey
traverses a link and goes past a stop, it may specify an activity of ‘pass’to omit a
particular stop.

The following further principles apply to the use of links to represent journey patterns in
TransXChange:

4. A vehicle journey need specify explicitly only those timing links that are different from the
underlying journey pattern. Other vehicle journey links may be implicit, that is derived
automatically from the underlying journey pattern. In many cases, no explicit concrete links
need be specified in a vehicle journey.

5. A vehicle journey may reference all the links of another vehicle journey. In this case all the
link usage must be implicit, that is, all of the links of the referenced journey are used with the
same values as in the referenced journey. If the vehicle journey needs to make modifications
to links or link properties, it should be based directly on an underlying journey pattern, and
not reference another vehicle journey for some links and make further changes.

6. Timing links may have a number of different ‘successive’ properties that change over
successive steps of the journey pattern, for example, destination headings, duty crews, and
fare stages. The properties may be set on individual links at both the journey pattern and
vehicle journey level. Once a successive property (such as a dynamic destination heading) is
set on a specific link (or individual link end), it is considered to be in effect on successor links
in the journey until any different value is encountered on a subsequent link. Link values on
successor vehicle journey links may either be set explicitly, or be inherited from a parent
journey pattern link.
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3.6.1 Structure Example of a Schedule with one Pattern and Two Journeys,
Figure 3-24 shows a simple route, with five stops connected by four links.
Simple Linear

Line Route

A1
Grub Street MHEO0OS Howards's End

Swann’s Way
Tin Pan Alley

Outbound

Sinister Street

Figure 3-24 — Simple Route Map

Table 3-4 shows an example timetable of a service running over the route, with two vehicle journeys
running between each of the five stops.

NamelLine Al Al
Grub Street d 8:02 10:02
Tin Pan Alley d 8:12 10:12
Sinister Street d 8:37 10:37
Swans Way d 8:45 10:45
Howard’s End a 8:55 10:55

Table 3-4 — Structure Example of a Schedule

Table 3-5 shows this same timetable annotated with the XML element instances needed to represent
it in a TransXChange XML document.

e The service has a single Line Ln_1 with a Line Name of 'A1".

e The service is presented in a matrix of five rows of stops (S_1 - S _5), and two columns of
journeys (#1 — #2), each column showing a vehicle journey stopping at each row.

e There is one route (R_1), with a single route section (RS_1) of four route links (RL_1,
RL_2, RL_3, and RL_4). Each route link has two stop references (RL_1a, RL1b, etc).

e The service is made up of a single journey pattern (JP_1). The journey pattern, section and
timing links correspond to those of the route; there is a single journey pattern section
(JS_1), and four timing links (JL_1, JL_2, JL_3, JL_4), with individual run times of 10, 20,
8, and 10 minutes respectively. \There is also a 5 minute wait at sinister street.

o0 Eachjourney pattern timing link has two stop usages (JL_1a, JL_1b, etc), one for
each end of the link, i.e. on for departure, one for arrival. These can hold information
about the use of the stop

e There are two vehicle journeys (VJ_1, VJ_2), that both use the same journey pattern, and
that are for the same line, ’A1’ (Ln_1).

o For VJ_1, each of the four vehicle journey timing links (VL_1, VL_2, VL_3, VL_4)
corresponds to a link of the journey pattern, and has its own pair of stop usages
(VL_1a, VL_1b, etc).

0 Times at each stop are computed from the vehicle journey start time (e.g. ‘8.02")
and the individual link run times (e.g. +10mn), plus any wait time on the stop usage.
(For S_1-S 4, only departure times are actually shown in Table 3-5; for S 5itis
the arrival time).

0 The second vehicle journey VJ_2 reuses the links of the first journey pattern VJ_,
with a different start time (‘10:02)).

Journeys
SV_1 | Service #1 #2
Line Ln_ 1 Ln_1
Route Journey Pattern JP_1 JP_1
R 1 JP 1 Vehicle Journey VI 1 VJ 2
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Route Section Section VJ 1 VI 2 Namel\Line | Al Al
Stop RS 1 JPS 1 8:02 10:02
Link Ref Link Usage Link Usage Link
S 1 RL 1 |RL 1a |JL 1 JL_la VL_1. VL _la < Grub Street 8:02 10:02
W) RL 1b | +10mn | JL 1b VL 1b Tin Pan Alley
RL2 | RL 2a | JL 2 JL 2a VL 2 | VL 2a € 8:12 10:12
S 3 RL_2b | +20mn | JL_2b VL_2b Sinister Street
Wait
+5mn
RL3 | RL3a|JL3 JL 3a VL3 | VL 3a 8:37 10:37
S 4 RL 3b | +08mn | JL 3b VL_3b Swans Way
RL 4 | RL 4a | JL 4 JL 4a VL 4 | VL 4a 8:45 10:45
S5 RL 4b | +10mn | JL_4b VL_4b Howard’s End 8:55 10:55
Table 3-5 — Structure Example of Schedule: Shared Journey Pattern
3.6.2 Structure Example of a Schedule with an Express Journey

As a slight variation on the structure example given above, we consider a second example (Table
3-6), in which the second vehicle journey (VJ_3) omits a particular stop (S_2) in the same journey
pattern (JP_1).

e The second journey declares its own distinct set of vehicle journey timing links (VL_3_1,
VL 3 2,VL 3 3,and VL_3 4) for the journey, so that it can modify the activity. These are
based on the same journey pattern.

e For the stop that is omitted (S_2), an override value of ‘pass’ is specified for the activity on
the vehicle journey stop usage of the link ends which connect to the stop (VL_3_1b,

VL 3 2a).
Journeys
SV _1 | Service #1 #2
Line Ln_1 Ln 1
Route Journey Pattern JP_1 JP_1
R 1 JP_1 Vehicle Journey VJ 1 VJ 3
Route Section Section V1 VJ 3 Namel\Line | Al Al
Stop RS 1 JPS 1 8:02 10:02
Link Ref Link Usage Link Usage Usage
S 1 RL_1 | RL 1a | JL_1 JL la | VL_11 VL_1 la VL 3 1la Grub Street 8:02 10:02
) RL 1b | +10mn | JL 1b VL 1 1b [ VL 3 1b | Tin Pan Alley pass
RL2 |RL2a|JL2 J.2a | VL 12 [VL12a |VL32a 8:12 pass
S 3 RL 2b | +20mn | JL 2b VL12b |[VL32b Sinister
RL3 | RL 3a | JL3 J.3a |VL13 [VL13a |VL33a Street 8:32 10:32
S 4 RL 3b | +08mn | JL 3b VL_1_3b VL_3_3b Swans Way
RL 4 | RL 4a | JL 4 J_da |VL 14 |VL14a |VL34a 8:40 10:40
S5 RL_4b | +10mn [ JL_4b VL 1 4b | VL 3 4b | Howard’s 8:50 10:50
End
Table 3-6 — Structure Example of Schedule: Express VehicleJourney
3.6.3 Plotting a route on a Map

If Track data is present it can be used to plot an exact route track on a map. In this case the
Mapping data should be regarded as independent of the stop locations. That is to plot aroute
the last point of each mapping is connected to the first point of the succeeding Mapping. Thus
the track data may follow the centreline of the road.
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3.7 Inheriting Timing Link Values

Table 3-7 shows the various values that may be specified for the VehicleJourney and
VehicleJourneyTimingLink elements, and whether they are:
0] Required [‘R].

(ii) Optional but otherwise inherited from the previous level of discourse [‘O’].
(i) Always inherited [‘1”].
(iv)

The most significant properties are the actual run and wait times of each timing link, but several other
operational values, such as fare stages, may also be specified.

For elements that are optional at all levels, a default value is identified to use if no explicit value is
provided. For some ‘successive’ properties, such as fare stage number, the value in effect from any
previous link is assumed unless specified otherwise. This is indicated by a [‘'S’].

Level of Discourse
Level Property Serv | Route | Journey | Vehicle | Default Value
ice Pattern | Journey
Pattern ServiceRef - (R) |
Direction @) -- (@) (@) Outbound
OperatorRef R - (@) (@) Service /
RegisteredOperator)
DestinationDisplay (R) -- (@) (@) Service /Destination
TicketMachineServiceCode o - o o none
TicketMachine / JourneyCode - (@) (@) none
TicketMachine / Direction - o o Direction
Block / Board -- (@) (@) none
Block / BoardNumber - o o none
Block / Note -- (@) (@) none
GarageRef - (@) @) none
VehicleType @) -- @) @) none
LayoverPoint -- (@) (@) none
TimeDemand -- @) @) none
CommercialBasis @) -- (@) (@) unknown
Frequency - (@) (@) false
OperatingProfile O - O O Monday to Friday, Every
Day of Year
LineRef @) -- -- R --
DepartureTime -- -- R --
Section order - o | None
!
TimingLink LinkRef -- (@) R --
Direction @) R @) | JourneyPattern / Direction
RunTime -- R (@) --
Distance o (@) | zero
DestinationDisplay - (0] (0] none (same as Pattern /
DestinationDisplay)
Vias /ViaName -- (@) (@) none
HailAndRide O o o false
DutyCrewCode -- O (S) O (S) none
CommercialBasis 0o - O O Same as pattern
StoppingArrangements -- @) @) none
!
TimingLink StopPointRef (R) R [ --
StopUsage TimingStatus -- (6] | TIP
Activity - o o PickUpAndSetDown
From & To WaitTime (++) [®) [®) zero
VariableStopAllocation (@) (@) none
FareStageNumber - o (S) | none
FareStage -- (@) | false

Table 3-7 — Journey Properties and Defaults

++ A default wait time may be specified on stops. This merely sets a default that may be used to set
the initial value used by services. Each journey pattern sets the wait value on each timing link.
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Figure 3-25 shows how inheritance relationships are used in the TransXChange supply model so as
to express the shared attributes and common data structure of equivalent elements, that is, the
elements and subelements of JourneyPattern and VehicleJourney. For each element type, an
abstract class is used to represent the common properties, and distinct subtypes describe any
specific differences. For example, AbstractTimingLink has subtypes JourneyPatternTimingLink
and VehicleJourneyTimingLink.

See Figure 3-18 for attributes which may be inherited
e AVehicleJourney may override any common property it shares with a JourneyPattern.

e A VehicleJourneyTimingLink may override any common property it shares with a
JourneyPatternTimingLink.

e A VehicleJourneyStopUsage may override any common property it shares with a
JourneyPatternStopUsage.

class TransXChange Pattern Inheritance Intro
VersionedObject
AbstractJourneyPattern - sections
route 0.1
0.* )
| Name: TransXChange Pattermn Inheritance Intro
JourneyPattern Author: nickk
AbstractVehicleJourney 4 Version: 1.0
1 Created:  09/02/2010 15:59:17 0..*
sections Updated: 27/02/2010 20:27:45
pattern
{ordered}
0.* - - VersionedObject
VersionedObject ] A
} ourneyPatternSection
VehicleJourney AbstractTimingLink U
0..* 0.1
Iin‘ks
{ordered} {ordered}
Use links from o
0. follows _
I X X journey link i i to "
VehicleJourneyTimingLink JourneyPatternTimingLink \«@p—— . 0..
0.* 1 from
1 1 1 0.%| 0.*
VersionedObject
fom  to AbstractStopUsage from to
(c) 2001-2010
Crown Copyright 1\ 11 1\/1
uses onedObject
VehicleJourneyStopUsage| — — — — — — — — — — — — —>| JourneyPatternStopUsage ”Point
0..*

Figure 3-25 — UML Diagram of Service Pattern elements

3.7.1 Schedule and Journey Terms and Definitions

The TransXChange uses the following definitions of common scheduling terms. See also the
definitions of individual schema elements. Some of the terms are used in actually element names;
others merely define concepts.
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3.7.1.1 Time Related Terms

Relative time: Time as a duration, usually in minutes, for example, ‘5 minutes’.
Absolute time: Time as a specific clock hour, for example, ‘10:00’, ’18:30’.
Overall Wait time: Relative time to wait at a specific stop, assuming bus arrives on time.
Used to compute passing times. In real-time operations, if bus is late at a stop, wait time may
be reduced to the minimum time need to disembark and board passengers, i.e. wait is a
buffer time used to adhere to schedule. The actual time waited is the Dwell time - which is an
operational time and not relevant to TransXChange. Note that wait time is a property of a
journey pattern or vehicle journey, not of the stop itself, since it may be different on different
journeys using the same stop. In TransXChange, the overall wait time is computed from two
separate component timing link wait times that are stated on each end of the incoming and
outgoing JourneyPatternTimingLink or VehicleJourneyTimingLink instances:

0 See JourneyPatternStopUsage / WaitTime.

0 See VehicleJourneyStopUsage / WaitTime.
Run time. Relative time taken to traverse a timing link.

0 See JourneyPatternTimingLink / RunTime.

0 See VehicleJourneyTimingLink / RunTime.
Departure Time: The absolute time at which a vehicle journey leaves from its first stop.

0 See VehicleJourney / DepartureTime.
Passing time: Absolute time that a bus reaches a stop. Comprises the departure time from
the previous stop, plus the run time for the timing link connecting the previous stop and the
next stop. Derived.
Frequency Based Service: A service that runs to a regular frequency, for example ‘every 5
minutes’, rather than to a specific timetable. May or may not be a strict Frequent Service.

0 See VehicleJourney / Frequency.
Frequent Service, a service that runs to a frequency of every 10 minutes or less in
accordance with the Statutory Requirement, and that has been formally registered as
constituting a Frequent Service. Normally, but not necessarily, a Frequency Based Service.

0 See VehicleJourney / Frequency/FrequentService.
Day Type: A type of day or day such as Monday, Weekday, or Weekend as opposed to a
calendar date.

3.7.1.2 Routing Related Terms

Block: A description of a group of journeys to be operated by a particular vehicle, in a specific
working period, normally covering a full working day. May be identified by a block number.

0 See JourneyPattern / Block / Description.

0 See JourneyPattern / Block / BlockNumber.
Origin: The place from which the service starts. Does not vary; note however that some
journeys of the service may have a ‘short working’ so start from a different actual origin when
executed.

0 See Service / Origin.
Destination: The place to which the service goes. Does not vary; Note however that some
journeys of the service may have a ‘short working’ and so go to a different actual destination
when executed.

0 See Service / Destination.
Destination Display: Name of a destination to which the bus ultimately goes. Fixed for whole
journey.

0 See JourneyPattern / DestinationDisplay.

0 See VehicleJourney / DestinationDisplay.
Dynamic Destination Display: Name of a destination where the bus is currently considered
heading, shown on the front of the bus. Also known as the Heading. On a circular or other
route with a complex topology, the destination display may change from stop to stop. On a
linear route, normally the same as the destination display, but on a short working may be an
earlier point in the pattern.

0 See JourneyPatternTimingLink / DestinationDisplay.

0 See VehicleJourneyTimingLink / DestinationDisplay.
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Stop List. The actual list of stops at which the bus will stop, in order of visiting. Sometimes
also termed the ‘calling pattern’.
Via List: The list of place names that is published for the service. This may be a subset of the
stop list and may include names that are not stops
Direction: relative course of a bus following a vehicle journey — may be outbound, inbound,
clockwise or anti-clockwise.

o JourneyPattern / Direction, JourneyPatternTimingLink / Direction.

0 See VehicleJourneyTimingLink / Direction.
Bearing, Absolute, i.e. compass direction of a bus along a street, e.g. ‘North’.

0 See StopPoint / Bearing.
Layover Point: Point at which a bus may stop and wait until it is time to start the next service
stage.

0 See JourneyPattern / LayoverPoint.
Short Working: A vehicle journey that follows a journey pattern but omits one or more stops
at one or other end of the journey.

0 See VehicleJourney / DeadRun / EndStopUsage.
Express Journey: A vehicle journey that follows a journey pattern but passes certain stops
without stopping (also referred to as a Limited Stop Journey).

0 See JourneyPatternTimingLink / Activity.
Stop Footprint: The geometry of the stop coverage. Most stops are points. Some stop types
however have a footprint that covers more than a single point, for example hail and ride
sections, or flexible zones.

3.7.2 Computation of Passing Times

The passing time at each stop (see Figure 3-26) is calculated from the cumulative sum of the
individual timing link values for all preceding stops in the journey link sequence as follows:

[1] Arrival time at stop, = Departure time from previous stop .; + (Run time for inbound link from stop

n-l)

[2]. Departure time at stop, = Arrival time at stop, + Wait time for destination end of inbound link from

stopn.1y.

Where:
1.

+ Wait time for origin of outbound link to stop .1

Default vehicle journey wait times for each link are derived from the journey pattern timing
link onto which the vehicle journey timing link projects (i.e. through the
VehicleJourneyTimingLink / JourneyPatternTimingLinkRef), as follows:

e If no value for wait time is specified on the departure end of the timing link, i.e. for the
VehicleJourneyTimingLink / Erom / VehicleJourneyStopUsage, the default WaitTime
from the corresponding JourneyPatternTimingLink / Erom /
JourneyPatternStopUsage is used.

o If no value for wait time is specified on the arrival end of the timing link, i.e. the
VehicleJourneyTimingLink / To / VehicleJourneyStopUsage, the default WaitTime
from the corresponding JourneyPatternTimingLink / To / JourneyPatternStopUsage is

used.
2. If unspecified, journey pattern wait times are defaulted as follows:

e If no value for wait time is specified on the departure end of the timing link, i.e. the
JourneyPatternTimingLink / From / JourneyPatternStopUsage, a value of zero is
used.

e If no value for wait time is specified on the arrival end of the timing link, i.e. the
JourneyPatternTimingLink / To / JourneyPatternStopUsage, a value of zero is
assumed.
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3. Default vehicle journey run times for each link are derived from the journey pattern timing link
onto which the vehicle journey timing link projects. A run time is mandatory on each
JourneyPatternTimingLink.

The structured example shown earlier gives a simple example of how passing times are derived from
run times and wait times.

Timings
Outbound
MHEOOS
m Depart time m Depart time m Depart time

10:54 10:57 11:02

_____________>

|

|

|

|

I

i

Run Time N-1
i Run Time_ N De;_)arjture
Arrival Departure Arrival | Departure E.g.6 mins Wait time
Wait time Wait time Wait time | Wait time N+1
N-1 N-1 N-1 N _ Arrival Eg2
Eg.1 Eg.2 E.g.0 = G- 3 i Wait time
mins : N

| E.g.3

: mins

|

Figure 3-26 — Computation of Passing Times

3.7.2.1 Example of Inheritance of Passing Times

Table 3-8 shows a more complex example, where wait and run times are specified at different levels
of discourse, that is, default values from the journey pattern are used except where overridden by the
vehicle journey. For each step, the wait and run times are added to values from the previous step to
arrive at an overall passing time. There are three stops S1, S2, S3 and two links (L1. L2) between
them.
An initial time of ‘10:00’ is specified.
Run time R1 (5 minutes) on the vehicle journey pattern timing link (L1) is defaulted from the
journey pattern timing link.
¢ Runtime R2 (10 minutes) on the vehicle journey pattern timing link (L2) overrides the default
(14 minutes) on the journey pattern.
e Departure wait time W1b at S1 (2 minutes) on the vehicle journey timing link end L1a
overrides the default (0 minutes) on the journey pattern.
e Arrival Wait time W2a (5 minutes) at S2 on the vehicle journey timing link end L1b is
defaulted from the journey pattern.
e Departure wait time W2b at S2 (7 minutes) on the vehicle journey timing link end L2a
overrides the default (6 minutes) on the journey pattern.
e Arrival Wait time W3a (10 minutes) at S3 on the vehicle journey timing link end L2b overrides
the default (5 minutes) on the journey pattern.
e Departure wait time W3b at S3 (5 minutes) - which would come from a successor link L3) can
be used to compute the departure time from S3 i
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[ )
Stop Link Usage
Wait Time Run Time Computation Passing
Time
T JP \VA Act- | id JP VJ Actual T Actual
ual mns | mns | mns
tl 10:00
sl | - - -- -- 0 - a
wlb | From (+0) | -- +2 Lla t1 + wilb t2 d 10:02
rl L1 +5 -- +5 -
s2 | w2a To +5 -- +5 L1b 2+rl t3 a 10:07
w2b | From (+6) | +7 +7 L2a t3 + w2a + w2b t4 d 10:19
r2 L2 (+14 | +10 +10
)
s3 | w3a | To (+5) | +10 +10 L2b t4+r12 t5 a 10:29
w3b From -- +5 +5 L3a t5 + w3a + w3b t6 d 10:34
L3
To. L3b

3.7.2.2 Rounding of Passing Times

Table 3-8 — Example of Computation of Inherited Passing Times

Run and wait times are specified as values of XML type Duration, which may include seconds, for
example PT10M55S. The TransXChange publisher computes departure times using the full value
including seconds, but in the matrix timetable rounds down the total cumulative time to the nearest
whole minute, i.e. the rounded value is not used to reset the cumulative time. Table 3-9 gives an

example.

Stop Run Time Cumulative Time | Show As
A 7:00:00 7:00

B PT20M50S 7:20:50 7:20

C PT20M50S 7:41:40 7:41

D PT10M55S 7:52:35 7:52

Table 3-9 — Example of Rounding of Passing Times
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3.8 Standard Services

3.8.1 Introduction to the Service Model

Figure 3-27 introduces the TransXChange Service model which groups the journeys of a
Transxchange document and associates them with common properties. Each Service can be made
up of StandardService, and FlexibleService components.

class TransXChange Service Intro/
VersionedObject rsionedObject parentie parent
Service operator Operator
0..* 0..*
0.*
. Name: TransXChange Service Intro
lines standard flexible Author: nickk
Version: 1.0
Created:  10/02/2010 16:15:13
Updated: 12/03/2010 00:33:17
1. 0.1 0.1
StandardService FlexibleService
0.* {derived}
VersionedObject
patterns AbstractJourney
(c) 2001-2010
Crown Copyright
0..*
AbstractVehicleJourney pattern route
VehicleJourney o 1 JourneyPattern 0.* 0.1
0.* 0.1
Usg links frgm

Figure 3-27 — UML Diagram of Service model: Introduction

3.8.2 Introduction to the Standard Service Model

Figure 3-28 gives a slightly more detailed view of the Service TransXChange model introduced
above, summarising the overall structure of a StandardService, and showing again that Journey-
Pattern, and VehicleJourney are made up of collections of timing links (JourneyPatternTiming-
Link, and VehicleJourneyTimingLink respectively), which hold the details about each individual
step between stops of the journey.

e Each timing link has information about the arrival and departure of the vehicle at a stop,
specified with a stop usage element (JourneyPatternStopUsage, and VehicleJourney-
StopUsage respectively).

e For Bus Stations, stop i.e. bay allocation may be variable, specified by a VariableStop-
Allocation.

A StandardService describes the fixed route component of a Service.

e Each Service can have one or more Line instances associated with it; this specifies a label
to be associated with journeys, for example, “N93”.

e Each StandardService must have one or more JourneyPattern instances.
0 A JourneyPattern instance may reference a Route and a Track.
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e The StandardService must have one or more VehicleJourney instances. Each Vehicle-
Journey instances must reference a JourneyPattern of the same StandardService, and a
Line .instance of the Service to which it belongs.

e Each VehicleJourney must specify a DepartureTime: Frequency based services may also
describe a Frequency. See 0 below.

Connections with other services are described by interchanges. These are described in Section 3.10.

class TransXChange Service Model Intro /

Name: TransXChange Service Model Intro
Author: nickk

Version: 1.0

Created:  08/02/2010 20:05:27
ServicedOrganisation | g * Updated: 28/02/2010 09:10:49

VersionedObject serves

- - 0.*
VersionedObject "

operator
0.+ Service P parentte parent
lines Q Q 0.* 0.* %
0.1

1 standard flexible
0.1 0..1
i StandardService i i
L 0.* {derived} \A/‘ ‘ FlexibleService () 20012010

Crown Copyright

ﬂ\ VersionedObject
line AbstractJourney Pattern

patterns

route
0.% 0.% 0_
JourneyPattern

A
sections

1
pattern 4\
sections

i 0.*
{ordered}
i i 0..*
REEIonedObisct VersionedObject
AbstractTimingLink
T

end start JourneyPatternSection
Iin‘ks
{ordered} 0.*0.*| 0.*
Use links from follows 0
kil
i - =l
NEhicied TimingLink journey link o 0..;
il Y e JourneyPatternTimingLink «
0\/0..1 0.* 0.*
1 1 includet
DeadRun - - from to
VersionedObject
AbstractStopUsage
from to to from
Zﬁ areas

1 1 member of | 0..*
position with | JourneyPatternStopUsage
VehicleJourneyStopUsage uses
0.* 1
N

VersionedObject
PositioningLink

Figure 3-28 — UML Diagram of Standard Service: Overview
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3.8.3 Standard Service Properties

Figure 3-29 shows further details of a Service including a ServiceClassification.

class TransXChange Service Model

registration Name: TransXChange Service Model Rol
< s i or OperatorRole
- \C/Efs'of:ji 160102/2010 Lon450 Role: MultilingualString [0..1]
reated: :14:
B :38: associates bl
Updated: 11/08/2010 15:38:18 OperatorRef: OperatorCodeType*
T
roled
" 1
«enumeration» i _ & operator
ServiceSupport: VersionedObject | o, * IO--*
ServiceAv ailabilityEnum Service «enumeration»
Daytime [e] i iod: O ingPeriod TransportModeModel::
Peak IR ServiceHasMirror: boolean [0..1] VehicleModeEnum
OffPeak Mode: VehicleModeEnum [0..1] L
Night PublicUse: boolean [0..1] i
TwentyFourHour i ilability: i ilabili [0..1] coach
Express: boolean - —==| i
Description: Multili IStri L]
ServiceClassification escnptlt?n u | e gungflo11 metro
chen : anyUn _[0..1] rail StopRequirements
NormalStopping: EmptyType [0..1] Direction: ServiceDirectionEnum [0..1] A -
LimitedStops: EmptyType [0..1] A : ; [0-1] trolleyBus NoNewStopsRequired: EmptyType [0..1]
HailAndRide: EmptyType [0..1] C | (‘ [0.1] underground «contained»
Flexible: EmptyType [0..1] @ VehicleType: VehcileType [0..1] i [0.1]
ExcursionOrTour: ExcursionService [0..1] «PK» oW STORS
SchoolOrWorks: EmptyType [0..1] ServiceCode: ServiceCodeType q s
RuralService: EmptyType [0..1] AK» g‘e"Pera"°“”
OtherService: MultilingualString [0..1] S . . erviceSupport:: 0.1
PrivateCode: String [0..1] e e Directi
«contained»
? Lines Line [0..4] |~ gulbound it Stops
SenviceClassification: ServiceClassification [0..1] inbound Note: MultilingualString [0..4]
ExcursionService o] i ile: O i ile [0..1] ”_‘bD‘IJ"dA”dO”‘bW"d «FK»
i 0..1 circular I ]
p s integer € TN [0"['] ] i StopPointRef: StopPointRef* [0..*]
P i p i [0.1] anticlockwise
Note: MultilingualString [0..*]
T g [0.1 ) RelatedService
10.1] marketed with
o [0.7] o_~| Description: MultilingualString [0..1]
Y & - related N
FlexibleService: FlexibleService [0..1] «FK>»
«FK» 1 0.*| ServiceRef: ServiceCodeType* [0..1]
Ti i i ode: Ti i i odeType* [0..1]
RegisteredOperatorRef: OperatorCodeType* notes
A T ’!bl VersionedObject
lexible
operates on \ID 1 JourneyPatternModel::AbstractJourne
- 0.*
ServicePart
ServicePartModel::FlexibleService M
NoteText: MultilingualString [0..1]
standard «contained» Private: xsd:boolean [0..1]
FlexibleJoumey| : FlexibleJourney! (B
k' «PK»
zoom fooperates on NoteCode: NoteCodeType [0..1]

(¢)2001-2010  {derived}

Crown Copyright ‘
0.1 0.1
- operates on

1
0.1 opera‘les on q\ 0.1

‘ 8 patterns \} JourneyPatternModel::JourneyPattern ‘0"* route
ServicePartModel vice o

Figure 3-29 — UML Diagram of Standard Service: Details
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3.8.4 Standard Service Components

Figure 3-30 shows further details of the StandardService and FlexibleService components of a
Service.

class TransXChange Service Part Model /
- =) ultimat t
VersionedObiect]| operator Versoneaonaa] imate paren
ServiceModel::Service ‘c._' 0 Model:Operator 12'
T
0.* I «Group» 0.1
| y p operator
i N )
PrivateCode: string [0..1]
v a1 =ing e kizoom
EULIEEREE Description: MultilingualString [0..1] 0.%
ServiceSupport:: Direction: SenviceDirectionEnum o
ServiceDirectionEnum TimeDemand: TimeDemandEnum [0..1]
W ind c c [0.1] Origin: MultilingualString
lines I e «FK» Destination: MultilingualString
Wz = [ 4@ FlexibleJourneyPatternModel::
i An doutbound OperatorRef: OperatorCodeType* [0..1] «contained» e ngements
circular GarageRef: GarageRef* [0..%] Vias ViaName [0..] 9 9
clockwise «contained» RetumnVias: ViaName [0..%] Description: MultilingualString
standard anticlockwise flextble OperatingProfile: OperatingProfile [0..1] Eaasaanga i) 0oolean][0°:1] Phone: ContactTelephone [0..1]
Operational: Operational [0..1] Email: EmailType [0..1]
LayoverPoint: LayoverPoint [0..1] Address: UkPostalAddress [0..1]
WebAddress anyUri [0..1]
AllBookingsTaken: boolean [0..1]
1.
Object
0.* JourneyPatternModel::AbstractJourney FlexibleService
1d: 1dType «contained»
{derved) Wi _— A
0.1
01
StandardService ”a“f"‘s
[ L
«contained»
BB St Joumeypattem [1.7] patterns JourneyPatternModel::JourneyPattern FlexibleJourneyPatternModel:F exPeE]
5
«PK» «contained»
Id: IdType FlexibleZones: FlexibleStopUsage [0..*]
ssctions <FKo FixedStopPoints: FixedStopUsage [0.]
— g y Type 9
{ordered} RoutetRef: RouteCodeType*
VersionedObject 0.* fixed stops
JourneyPatternSectionModel:: bstactetopUsage flexible stops
JourneyPatternSection JourneyPatternTimingLinkModel::
route JourneyPatternStopUsage
Sequence: integer 0. 0.*
- ;.m\g?sw:vus ;\mlr;gswt[lésElr]vum 0.1 T —— TR D
: .. areStageNumber: strin
Name: TransXChange Service Part Model i g i o “i JourneyPatternSupport:: FlexibleJourneyPatternModel::
Author:  nickk -areStage: boolean [0..1] iy
pACtiv ityEnum FlexibleJourneyPatternStopUsage
Version: 1.0 «PK»
Created:  27/02/2010 20:51:44 1d: IdType pickUp << — 4 SequenceNumber: integer [0..1]
Updated:  29/07/2010 10:50:07 —SF setDown Activity: StopActivityEnum [0..1]
uses 0-*| stopPointRef: AtcoCodeType* il Randsetbown «PK»
1 F Id: 1dType
«FK»
uses StopPointRef: AtcoCodeType*
1 0.

Figure 3-30 — UML Diagram of Standard Service Parts
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3.8.5 Service Model Hierarchy

Figure 3-31 shows the inheritance hierarchy for the Service model elements.

class TransXChange Service Hierarchy/

+ PrivateCode: String [0..1]

«contained»
- Lines: Line [0..]

~ OperatingProfile: OperatingProfile [0..1]

~ JourneyGroupings: JourneyGroupings[0..1]
~ AssociatedOperators: OperatorRole [0..*]

~ StopRequirements: StopRequirements [0..1]
- Note: MultilingualString [0..*]

~ ToBeMarketedWith: RelatedService [0..*]

~ StandardService: StandardService [0..1]

~ FlexibleService: FlexibleService [0..1]
«FK»

# RegisteredOperatorRef: OperatorCodeType*

~ SewviceClassification: ServiceClassification [0..1]

~ JoumeyPattermninterchange: JourneyPattemninterchange [0..*]

# TicketMachineServiceCode: TicketMachineServiceCodeType* [0..1]

Name: TransXChange Service Hierarchy
11 : . Author: nickk
VersioningModel::VersionedObject Verson: 1.0
Created: ~ 27/02/2010 20:23:26
Updated: 31/12/2010 14:19:34
) «Group» ] ]
Service JourneyPatternModel::CommonJourney Group ExcursionService
+ OperatingPeriod: HalfOpenDateRange + PrivateCode: string [0..1] - MaxDepartures: integer
+ ServuceHalerror: boolean [0..1] + DestinationDisplay: MultilingualString [0..1]
+ Mode: VehicleModeEnum [0..1] + Description: MultilingualString [0..1]
+ PublicUse: boolean [0..1] + Direction: ServiceDirectionEnum
+ ServiceAvailability: ServiceAvailabilityEnum [0..1] + TimeDemand: TimeDemandEnum [0..1]
+ Express: boolean + CommercialBasis. CommercialBasisEnum [0..1]
+ Description: MultilingualString [0..1]
+ SchematicMap: anyUri [0..1] e ) <
+ Direction: ServiceDirectionEnum [0..1] i OperatorRe.f. Operator(iodel’ype (011
+ MarketingName: normalizedString [0..1] - [agetier (GarageRef* [0..4]
+ CommercialBasis:. CommercialBasisEnum [0..1] «contained»
+ VehicleType: VehcileType [0..1] ~ OperatingProfile: OperatingProfile [0..1]
«PK>» ~ Operational: Operational [0..1]
+ SeniceCode: SeniceCodeType ~ LayoverPoint: LayoverPoint [0..1]
«AK»

Note

ServicePartModel::ServicePart

+ Origin: MultilingualString

+ Destination: MultilingualString
«contained»

+ Vias: ViaName [0..*]

+ ReturnVias: ViaName [0..¥]

+ UseAllStopPoints: boolean [0..1]

OperatorRole

(c) 2001-2010

Crown Copyright «FK»

+ Role: MultilingualString [0..1]

# OperatorRef: OperatorCodeType?|

StopRequirements

+ NoNewStopsRequired: EmptyType [0..1]
«contained»
- NewStops: NewStops[0..1]

RelatedService

+ Description: MultilingualString [0..1]
«FK»
# ServiceRef: ServiceCodeType* [0..1]

ServicePartModel::StandardService

«contained»
- JoumeyPattern: JourneyPattern [1..*]

+ NoteText: MultilingualString [0..1]
+ Private: xsd:boolean [0..1]

«PK>»

+ NoteCode: NoteCodeType [0..1]

JourneyPatternModel::AbstractJourney

+ Id: IdType

A

JourneyPatternModel::JourneyPattern

«PK»

+ Id: IdType

«FK»

# SectionRef: JourneyPatternSectionldType*
# RoutetRef: RouteCodeType*

ServicePartModel::FlexibleService

«contained»

FlexibleJourneyPattern: FlexibleJourneyPattern [1..*]

New Stops

+ Note: MultilingualString [0..%]

«FK»

# StopPointRef: StopPointRef* [0..*]

ServiceClassification

NormalStopping: EmptyType [0..1]
LimitedStops: EmptyType [0..1]
HailAndRide: EmptyType [0..1]
Flexible: EmptyType [0..1]
ExcursionOrTour: ExcursionService [0..1]
SchoolOrWorks: EmptyType [0..1]
RuralService: EmptyType [0..1]
OtherService: MultilingualString [0..1]

+ o+ F o+ o+

Figure 3-31 — UML Diagram of Service Model Element Hierarchy
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3.8.6 Service Model Types

Figure 3-32 shows the additional data types used the Service model elements.

class TransXChange Service Support/

«enumeration» «enumeration» string
ServiceDirectionEnum ServiceAvailabilityEnum
I «XSDsimpleType»
outbound Daytime XSDDatatypes::normalizedString
inbound Peak
inboundAndOutbound OffPeak
circular Night
clockwise TwentyFourHour
anticlockwise
v

«unique identifier»
ServiceCodeType

Name: TransXChange Service Support
Author: nickk

Version: 1.0

Created:  18/02/2010 01:04:56

Updated: 02/03/2010 17:41:29
(c) 2001-2010

Crown Copyright

Figure 3-32 — UML Diagram of Service Support types
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3.9 Flexibly Routed Services

The TransXChange model can also support flexibly routed services (Figure 3-33).

A flexible service operates between catchment areas that can be made up of both spatial zones, and
lists of fixed stops, allowing combinations of (i) area-to-fixed stop, (ii) area-to-area, (iii) fixed stop-to-
fixed stop. Within a zone there is no fixed or marked stop, but the service will call on demand.
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Figure 3-33 — Flexible Network

3.9.1 Introduction to the Flexible Service Model

Figure 3-34 introduces the elements used to represent a FlexibleService.
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A FlexibleService has a FlexibleJourneyPattern, which must include some NaPTAN stops
of type FlexibleZone (FLX) to define areas within which passengers may be picked up or set
down.

0 A FlexibleZone must be a contiguous area. Like other NaPTAN stop types, a
FlexibleZone stop can be associated with one or more NPTG Localities: the locality
with the greatest correspondence to the area of the zone should be used as the
primary NPTG Locality; other localities that the zone falls within should be specified
as alternative NPTG localities on the NaPTAN stop definition. Where a flexible zone
substantially covers two or more NPTG Localities, it is preferable to define two
separate zones, one for each locality.

0 A FlexibleJourneyPattern may also have one or more FixedStopPoint instances
that can be visited in any order by the flexible service. Fixed stops should be
NaPTAN stops of a type other than FlexibleZone (FLX).

0 The allowed activity (pick up, set down etc) and other behaviour of the service at
each stop, fixed or flexible, is defined by a stop usage instance for each stop used.

e A FlexibleVehicleJourney describes the actual operation of the flexible service, using a

FlexibleServiceTimes element to specify the time bands during which the service operates.

e A Service may contain both FlexibleService and StandardService components.

Interchange elements can be used to define the transition between flexible and fixed stages.
Other properties of the service, such as Registration, Operator, Line and
OperatingProfile, are specified with the same elements as for a StandardService.

class TransXChange Flexible Service Intro /

P aon

VersionedObject | o « 0.*
Service

Name:
Author:
Version:
Created

. flexible stops ersionedObject
nickk )
1.0 topPoint
: 27/02/2010 23:42:19 pattern usesl
Updated: 31/12/2010 13:27:07
0..* 0.*

1. ‘
1.*
Abstr: t
FlexibleJourneyPattern ‘H i/ tternstopUsage

VersionedObject
Operator
0. operates on
e o omumene

operates on 4\0. 0.1 0.1

ServicePart
FlexibleService operates on

patterns

0.* ‘ * t
E} 1 used- operates on

TransXChange Flexible Service Intro

AbstractStopUsage
FlexibleJourneyPatternStopUsage

BookingArrangements ‘

0.* 0

AbstractVehicleJourney

FlexibleVehicleJourney

1

(c) 2001-2010
Crown Copyright FlexibleServiceTimes

Figure 3-34 — UML Diagram for Flexibly Routed Service: Introduction
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3.9.2 Flexible Service Model Details

Figure 3-35 elaborates Figure 3-34 to show the attributes of Flexible Service elements.

class TransXChange Flexible Service Model

Name: TransXChange Flexible Service Model operator VersionedObject|-= =+
Author: nickk ~ Model::Operator
Verson: 1.0 - 0. 0..1
Created: ~ 27/02/2010 23:31:31 <<enl.1meratlun» 0.1
Updated: 31/12/2010 13:46:48 ServiceSupport: =
0* ServiceDirectionEnum k'
. |
VersionedObject oub(bou:d ServicePartModel::ServicePart } operator 1Zoom
| —=={ inboun
ServiceModel::Service = R aindAndOutbound Orig!n: MullilingyalSlﬂng ) | (c)2001-201.0
- ircular Destination: MultilingualString } Crown Copyright
0- clockwise «contained» |
lines flexible anticlockwise Vias: ViaName [0..*] | 0.%
RetumVias: ViaName [0..*] 1
1 UseAllStopPoints: boolean [0..1] «Group»
- 0.1 JourneyPatternModel::CommonJourneyGroup
ServicePartModel::FlexibleService PrivateCode: string [0..1]
DestinationDisplay: MultilingualString [0..1]
1 «contained» Description: MultilingualString [0..1]
FlexibleJourneyPattern: FlexibleJourneyPattem [1..*] Direction: ServiceDirectionEnum
TimeDemand: TimeDemandEnum [0..1]
Co i is: Col isEnum [0..1]
VersionedObject «FK»
e oinsyRatternModel:- JourneyPatternModel::Abstractourney OperatorRef: OperatorCodeType* [0..1]
BookingArrangements [0 ¥
: g : GarageRef* [0..%]
line patterns Id: IdType
Description: MultilingualString «contained»
Phone: ContactTelephone [0..1] OperatingProfile: OperatingProfile [0..1]
Email: EmailType [0..1] Operational: Operational [0..1]
Address: UkPostalAddress [0..1] LayoverPoint: LayoverPoint [0..1]
WebAddress: anyUri [0..1] 1. )
AllBookingsTaken: boolean [0..1]
|FlexibleJourneyPatternModel::FlexibleJourneyPattern|
0.*
«contained»
VehicleJourneyModel::AbstractVehicleJourney FlexibleZones: FlexibleStopUsage [0..*] AisipERiElEge
Ei Points: FixedStopUsage [0..4] fixed stops JourneyPatternTimingLinkModel::
«PK» Booki BookingArrar g 0x JourneyPatternStopUsage
VehicleJourneyCode: VehicleJourneyCodeType B ‘ Sequence: integer
«FK» flexible stops TimingStatus: TimingStatusEnum [0..1]
JourneyPattemRef: JoumeyPattemnldType* FareStageNumber: string [0..1]
ServiceRef: ServiceCode* 0.* FareStage: boolean [0..1]
SectionRef: JourneyPatternSectionldType*
i i i ! P AbstractStopUsage «PK»
LineRef: LineldType* i TERE s
FollowVehicleJoumneyRef: VehicleJoumeyCodeType [0..1] FlexibleJourneyPatternModel:: i P
FlexibleJourneyPatternStopUsage «FK»
attern
CETECED " P 1 StopPointRef: AtcoCodeType*
StartDeadRun: DeadRun [0..1] SequenceNumber: integer [0..1] -
EndDeadRun: DeadRun [0..1] Activity: StopActivityEnum [0..1] uses)..*
Note: Note [0..*]
i ’ . «PK» 1
Vehicle y 1ange: VehicleJot Y ange [0..7] 1d: 1dType
«FK» uses
StopPointRef: AtcoCodeType*
0.* - 0.* 1
|
FlexibleJourneyPatternModel:: FlexibleJourneyPatternModel:: ‘ i oration»
FlexibleServiceTimes FlexibleVehicleJourney } JourneyPatternSupport::
— StopActivityEnum
AllDayService: EmptyType [0..1] 1 EETED }
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Figure 3-35 — UML Diagram for Flexibly Routed Service: Details
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3.10 Line Model

3.10.1 Introduction to the Route Model

In TransXChange a Line is an arbitrary grouping of journeys under a common public identifier. Each
service may have multiple lines. Figure 3-36 introduces the elements used to represent a Line.
These comprise Line and up to two LineDescription instances. Each VehicleJourney may
reference a Line.

class TransXChange Line Intro /

VersionedObject edObject | Parente parent
Service operator - ;
0..1

0..* 0.*

0.*

lines

Name: TransXChange Line Intro

Author: nickk

Version: 1.0

Created:  11/08/2010 13:56:32

Updated: 11/08/2010 14:26:16 (c) 2001-2010
Crown Copyright

é: 4

outbound  inbound

Figure 3-36 — UML Diagram of Line Model: Introduction
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3.10.2 Route Model Details

Figure 3-37 elaborates Figure 3-36 to show further attributes.

class TransXChange Line Model /

VersionedObject parentte parent
Service operator ;
0..1

‘ o 0..* 0.*

lines Name: TransXChange Line Model
Author: nickk
1 Version: 1.0
N Created:  11/08/2010 14:27:01

© 2001'20]?0 Updated: 11/08/2010 14:28:26
Crown Copyright

outbound

inbound

Figure 3-37 — UML Diagram of Line Model

3.11 Interchanges

To specify the connection between vehicle journeys, an Interchange model is used, as shown in the
UML structure diagram in Figure 3-38. The Interchange model operates on two levels of discourse:

e A JourneyPatterninterchange specifies a possible connection between any two
JourneyPattern instances, at a particular stop or pair of stops, with default values for the
connection activity.

0 A service may hold multiple connections.

0 The arrival stop of the inbound ‘feeder to’ journey, and the departure stop of the
outbound ‘distributor from’ journey may be different NaPTAN stop points, i.e. require
a transfer.

0 The mode of transfer (e.g. walk or otherwise) is indicated by a TransferMode
property.

e A \VehicleJourneylinterchange specifies the connection between two specific
VehicleJourney (or ConnectingVehicleJourney) instances, at a
VehicleJourneylnterchange. A vehicle journey connection can project onto an equivalent
JourneyPatterninterchange, which constrains it to use the corresponding inbound feeder
and outbound distributor journey pattern as in the reference, and the same stops specified by
the JourneyPatterninterchange.

e A vehicle journey may have connections with more than one other vehicle journey.

e Specification of the connecting VehicleJourney may be done in either of two ways.

0 Using a normal VehicleJourney, with VehicleJourneyTimingLinks and full details
0 Using a ConnectingVehicleJourney — This allows a more lightweight statement of
the connecting VehicleJourney without providing all of its details.
Note that inbound ‘feeder to’ and outbound ‘distributor from’ are relative roles; and a given service
may serve as both feeder and distributor (i.e. passengers may exchange both ways between
vehicles); in which case separate interchange instances can be declared for each direction.
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class TransXChange Interchange Model /
] Ser\/lce.Part ~ patterns ~ Abstractioumey
Rildisdaag o StandardService 0..* JourneyPatternModel::JourneyPattern
«enumeration» 1 <>
JourneyPatternSupport:: Name: TransXChange Interchange Model
InterchangeActivityEnum Author: nickk
Version: 1.0
transferOnly Created:  10/02/2010 17:17:15
change sections Updated: 29/07/2010 10:50:08
through
split {ordered}
join
i VersionedObject () 2001-2010
Crown Copyright
JourneyPatterninterchangeModel::Abstractinterchange

MinInterchangeTime: duration pattern VersionedObject
MaxInterchangeTime: duration [0..1] NourneyPatternSectionModel::JourneyPatternSection
TransferMode: VehicleModeEnum [0..1]
ValidityPeriod: HalfOpenDateRange [0..1]
StoppingArrangements: MultilingualString [0..1]

dered
InterchangeActivity: InterchangeActivityEnum [0..1] or Iere }
CrossBorder: boolean [0..1] AbstractTimingLink
GuaranteedConnection: boolean [0..1] ) . " i X
ChangeLineNumber: boolean [0..1] JourneyPatternTimingLinkModel::JourneyPatternTimingLink
K FON |
AbstractJourney
ConnectingVehicleJourneyModel:: Zl
ConnectingVehicleJourney
ox  _~- journey link
AbstractVehicleJourney
VehicleJourney
1 1 {ordered}
links
inbound  outbound
0..* 0.*
0.* 0.*% AbstractTimingLink from to
VehicleJourneyTimingLink
VehicleJourneylnterchangeModel::VehicleJourneyinterchange ‘ 1 ‘ 1
from to
«PK» /N /N
Id: VehicleJourneyinterchangeldType 1 1
<EK> : AbstractStopUsage
JourneyPatterninterchangeRef: VehicleJourneyCodeType* [0..1] e o urneyStonU
InboundVehicleJoumneyRef: VehicleJourneyCodeType* SliCE ourneystoptisage
InboundStopPointRef: VehicleJourneyCodeType* [0..1] ;
OutboundVehicleJoumeyRef: VehicleJourneyCodeType* |
OutboundStopPointRef: VehicleJourneyCodeType* [0..1] mnd at |
T 0.1 |
at0-* Butl
outbound at ersionedObject I
0.1 odel::StopPoint | |
uses !
JourneyPatterninterchangeModel:: /|0”1v \1/ 1 1
JourneyPatterninterchange
AbstractStopUsage
«PK» . JourneyPatternTimingLinkModel::JourneyPatternStopUsage
Id: 1dType inbound 1
«contained»
Inbound: JourneyPatternUsageRef* outbound connects at
Outbound: JoumeyPatternUsageRef*
0.*
AbstractStopUsage
JourneyPatternSupport::JourneyPatternUsageRef
«FK»
JourneyPatternRef: JourneyPatternldType
JourneyPatternUsageRef: JourneyPatternUsageldType

Figure 3-38 — UML Diagram of Interchanges

3.11.1  Inheriting Interchange Values

Table 3-7 shows the various values that may be specified for the JourneyPatterninterchange and
VehicleJourneylnterchange elements, and whether they are:
0] Required (‘R’).
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(ii) Optional but otherwise inherited from the previous level of discourse (‘O’).
(i) Always Inherited. (‘1).

For elements that are optional at all levels, a default value is identified to use if no explicit value is
provided.
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Level Property Journey Vehicle Default Value
Pattern Journey

Interchange InboundJourneyPatternRef R | --
QutboundJourneyPatternRef R | --
InboundStopUsageRef R | --
OutboundStopUsageRef R | -
InterchangeActivity O o change
MininterchangeTime R (@) -
MaxInterchangeTime O o Zero
InterchangeMode o | walk
ValidityPeriod O (0] service end

date

StoppingArrangements o (@) none
JourneyPatterninterchangeRef - o
InboundVehicleJourneyRef - R --
InboundStopPointRef [e) inherit
OutboundVehicleJourneyRef - R --
OutboundStopPointRef (@) inherit

Table 3-10 - Interchange Properties and Defaults

3.11.2 Interchange Schematic

Figure 17 shows a schematic diagram of an interchange between two journeys. The inbound feeder
journey arriving at stop ‘A’ from stop ‘X’ connects to a second distributor journey from stop ‘A’ onto
stop ‘B’. The journey pattern interchange links the stop usages of the two journey patterns. The
vehicle journey interchange links the two vehicle journeys.

| Interchanges

—bO----------W

Journey
Journey Pattern
Pattern Interchange

Vehicle <—I——>

Journey > \>.

< uondalold
|7

inbound
Links & Nodes ‘ outbound
Vehicle * Interchange : joins
. Journey two journeys with an
unEnosE Interchange interchange activity

Figure 3-39 — Interchange Links

3.11.3 Interchange Instance Example

As a pictorial example of a connection, Figure 3-40 shows a UML instance diagram of the element
instances for a connection between two vehicle journeys:

e Atthe top, in yellow, can be seen a Service with two journey patterns, one inbound feeder to
a JourneyPatterninterchange, and one outbound distributor from it. Each JourneyPattern
has a single JourneyPatternSection containing a sequence of timing links; only the last
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JourneyPatternTimingLink of the inbound feeder journey pattern and the first
JourneyPatternTimingLink of the outbound distributor journey pattern are shown, along
with the VehicleJourneyStopUsage instance for each end of the link.

e The JourneyPatterninterchange instance references both inbound feeder and outbound
distributor journey patterns. It also references the destination VehicleJourneyStopUsage
instance of the last timing link of the inbound feeder pattern, and the origin
VehicleJourneyStopUsage of the last timing link of the outbound distributor pattern.

e Below this, in orange, can be seen two corresponding inbound feeder and outbound
distributor VehicleJourney instances. Again, only the last VehicleJourneyTimingLink of
the inbound feeder vehicle journey, and the first VehicleJourneyTimingLink of the
outbound distributor vehicle journey are shown.

e _Each VehicleJourneyTimingLink individually projects onto the appropriate
JourneyPatternTimingLink instance by an explicit reference.

e Each vehicle journey has its own instance of a VehicleJourneylnterchange, which
references both the inbound feeder and outbound distributor vehicle journey instances. It
also references the JourneyPatterninterchange that connects the journey patterns upon
which the vehicle journeys are based.
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