UK Public Transport Information Profile

A TransXChangofile

for exchanging UK schedule datéhin
the Bus Open Data Digital Servased

similarsystems

DocumentControl Log

Date Mogl;led Comment Version
2020-:04-13 SJR Initial Draft v0.1
202004-14 SIR Added introduction, adjusted V0.2

layout & pagination.

TransXChange UK PTI Profile v1.0



UK Passenger Transport Information Prof[EXCPTI) v0.1

Table of Contents

TABLE OF CONTENTS. ... e e n s emnnnnnen 2
1 INTRODUCGTION. ... e e e e e s s emnnnn 6
1.1 S 010 = PP PPPPPPRTPT 6
1.2 RELATIONSHIP TRANKCGHANGE. .....uttttttiiieeeitiaiiiitstbe ettt e e e e e e s s st e e e et e e e e e e s s e s e e e e raaeeeeeeneas 6
13 ABBREVIATIONS. ...ttt etttttitttree ettt e et te e e e s s st e e e et eeaaee e s e sa b e e e ettt e e e e e e s aa s s b rne e e e et e eeeeessasnnnnrnn 7
1.4 STRUCTURE OF THISWIMMENT......c.eetitiiuttnrereeetteseseaesssaasissnnssssereeaesesaessssssnrareseeteseeesessasannnrrnneeees 7
15 10 1= ] = TS ST P PP P R PPRUPROVRPN 7

2 GEINE R AL .ottt e e r e e e e enn e e e e e et e e e et e e e et et e e e e e e e e e e e e e e e s 8
21 GENERAL PRINCIPLES. ...ttt ettt sttt e sttt ettt et e ittt sbe e she e et e ek st e s beeabe e e m b e e e bt e sbeeenbeesbeeanbeenbeas 8
2.2 VERSIONS .ottt e e e e e e e e e e e e e s s s e e e e e e e e e 8
2.3 ACCESSIBILITY INFORIDAL ......eiieeeese s e e e e e e s teteeseeeeesasssasasss s s s e s e e e e e e aeeaesateteseeeeaassranasaaa s es 10
2.3.1 Passenger information @QUIPMENT...........uiiiiiiiiiie et 11
2.3.2  Vehicle aCCESS EQUIPIMENL........uiiiiiiiiiiie ettt e e e e e s aaineeee s 12
2.3.3  WheelchairspecCific INfOrMALION.........ooiuieiiiiiiiiii e 13

2.4 AN O 1 PP 14

3 SERVICED ORGANISAIBO.....cooiiiiiiiiieeeee e 14
3.1 INTRODUCTION ...t tttttttiteee s ettt bbs b et et e e e s s et s e e et e et e e e s e s s bbb e s e e e e e s e e e e s s s s s b b bbb e e e e e aeeeenena s 14
3.2 DEFINING A SERVICEIBANISATIQN. .....ceiiiieiiiiieiiieierittee s s s s e e e e e e e e e e et et eeessssaerarar s neneeeeas 15
3.3 EXAMPLE OF A SERVIORBANISATION CODINGXGPTL....vviiiiiiiiiiiiiiiiiieeeeeee e 17

4 OPERATORS, GARAGHD REGISTRATIQNS. .. ... iiiiitetetimraeaeeieeeieiebebeeeeeeeamssnnsneneeeeenennenes 18
4.1 INTRODUCTIQN. .. ccttteteretetntnesisaae s e e e e e e e eeeeteeeeeeeeeeeeesessae s e ae e e e e e e e e e e eeeeeeeeeennnannesernnn s an e e e es 18
4.2 THEOPERATCIRGROUP......utiiiiiieieiieiiiiibte sttt e e e e st e e e e et e e e s s s s e e e e e e s e e e e e s e s s abenraaeeees 18
4.3 THEOPERATOR ELEMENT....ciiiiiiitttitiii ittt e e e e e ettt e e e e s s s bbbt e e a e e e s s aer e e e e e e s 19
4.4 REGISTRATIONS. ...ttt ittt e e et e e e s s s s aa e e et e e e e e e e s e s b e r e e eeereees 20

5 SERVICES ANIDIES........oeeiiiiiiiiiiiiiiiie ettt ettt et e e et et amsseeeee et et eeeeeaeaaeaaaeaaae et eeeeeaaaaaaaaaaaaaaaeees 21
51 INTRODUCTIQN. ... ceeeetetetutnnnisieaae s e e e e e e e eeeeteeeeeeeeeesaesassas e aeae e e e e e e e e e e eeeeeeeeeennnannnrernnnnnen e ae e e e es 21
5.2 THESERVICES GROUP.......cutttieeitetaeetteaaa sttt et e e e e e s s s e e ettt e e e e e e sa s s snrennnnnn e et eeaeeesaesannnnnns 21
5.3 THESERVICE ELEMENT ... ttttteeetttiiitttteees ittt e e e e e e e sa st e et e e e e e ae e e e aa s b e et et e e e e s eeeessasannnrnnreeeneeeenn 21
ST 20 R 1 1 (o o [F o1 1o ] o OO PO PP P R PPUPRPPPUUPRP 21
5.3.2  1dentifying the SEIVICE.........e i e e e e e e e e 22
5.3.3 Operating dates and PAtEITLS. .........ueiiiiiiaaiii ittt r e e e e e e e e sebeb e aeeeeeaeas 23
5.3.4 Service operated by Multiple OPEratOrS...........ueeiiiiiiiiiiii e 24
B5.3.5  StANAANI SEIVICES.....uiiiiie ittt e e e e e e e e 26
R N R [ (=1 o o= g o =T PRI 27
5.3.6.1 L[ g1 o [0 ox 110 ] o U TP O P PP PSR OPPPPO 27

5.3.6.2 The common INtErchange grOUR. ......c.coiiiiiiiie e e eee e 29

5.3.6.3 The journey pattern iNterchange groLP...........ccovriiiiieeee e 29

30 Apr 2020 2



UK Passenger Transport Information Prof[EXCPTI) v0.1

5.3.6.4 Examples of a journey pattern interchange...........c.eevveiiiiiiieeiie e 29

5.3.7  Other @lBMENES......eiiiieie it 30

54 THELINES GROUR. ...ttt euttette ettt ettt ettt et ekttt etttk sae e s bt e s it e e bt e s e bt e bt e sbbeesb b e e bt e sheeabeenbeeente e 31
55 THELINE ELEMENT. ¢ et ittt ettt et e e e e e e s s e sttt e e e e e e s as s st b e e e et e et e e e e s et nrn e e e reeaeeenesaannnnns 32
I T0 A [ 1 (o To [F o1 1 o] o AU P PP PP PPPPPPTRPPPPPPT 32
5.5.2  1dentifying the INe.......cooiiiiiiii e s 32
5.5.3 Line name and marketing NAMIE...........ccooiiiiiiiiiiiiiiieee e e e e e e e e e e e e e e e e 34
5.5.4  DeSCHBING the lINE.....ccco i e s e r e e e e e e e e 34

6 STOP POINTS AND STBRIEAS. ...ttt t ettt ettt e e e e e e e e e e e e e s et et e e e e e e e e e e e e e s e s e s e s e s s asame e e e e e e e s 35
6.1 INTRODUCTION. ...ttt tttteatee sttt ebee et e sabe ettt esse et et b e e ame e e sbeesa b e e ebe e eabe e bt e ehb e e b bt et e e aebeebeesaneenbeenaneas 35
6.2 STOP POINTS ¢ ettt ettt et e e e e e e ettt et e e e e e et e e s s e bbb e s ettt e e e e e e e e e s n e ee e et e e e e e e e sesssnnerrnnne e 35

7 ROUTES AND TRACKS. ... 37
8 JOURNEY TIMINGS OMSIDARD SERVICES..... ..o 38
8.1 INTRODUCTIQN. .. ceeettettrerirntsssisaas s s e s e e e e eeteteteeeeeetesaesbas s s e s s e e e e e e e e e e aeeeeeeenensererarans s s s e es 38
8.2 THEJOURNERATTERN ELEMENT.....iiiiitiiiiiiiieie e sn st e it e n s e e e s sbnn s nan e e 39
8.3 THEJOURNERATTERSECTION ELEMENT....ceitiiiiiiiiiiiiiiriareeeit et e e e s s r e s n e s a s sirsb e e e e e e 41
8.4 THEJOURNERATTERTIMINGLINK ELEMENT......ueeiriiiiiiiiiee e siininneeeneene s sssssnnnnsneneneee s 0L

S o R 1 £ To [F 1 1o ] o FO PP PP PPPPPPTRPUPPPPR 42
8.4.2  Basic Structure of dourneyPatternTimINGLINK.........coooiiiiiiiiiiiiee e 42
8.4.3  Stop definition and WAL tIMES.......ccoiiuiiiiiiiiiiiee e ee e 42
8.4.4 Formatting for timetable diSPlaysS..........ccoviiiiiiiiiiiiiie e AD

9 VEHICLE JOURNEYS. ... 46
9.1 INTRODUCTION . ...tttttttiteeeie s ittt bas bt et e e e s e e s e e et e et e e e s e s s bbb e s e e et e e e eae e s s s s s abbbrr e et e e aaeeenenan s 46
9.2 BASIC STRUCTURE QERKICLE JOURNEY.......ccuuutiiriiiiieiesaneeeissiiirinreseseses e s s s sss s seinnsnssnnaesesssssssnnns 47
1% R [ 1 {0 o [¥ o) 1o PP PO P R PPUPRPTPUUPRP a7
9.2.2 Formatting for timetable diSPlaysS..........ccoviiiiiiiiiiiii e A8

9.3 THE OPERATIONAL PREFEL......ciiiiiiiiiiiiieiietee e ae s e s e e e e e e e e e e e e e e e e et teanne e a e s e e e e e e e e e eeeeeeeeeenne 49
9.3.1 Basic structure of an operational Profile.............cccooriiiiiiiiii 49

LS IR T o L= T U] = T o F= £ SR 50

LS IR T T == o To [ o' P> 1Y SR 51
0.3.4  SPECIAI GAYS .. etteeeeeeiie ettt e e e e e e e r ettt e e e e e e e e e e b ab e e reeaaaaeaaas 53

S RS R = - 141 Q) a0 o Fo NV T PP U PP PP 54
9.3.6 Referencing serviced OrganiSatiQNS. ........c.uuiiiiiiiiiieee ittt e et e e e e 56

9.4 TRIP TIMINGS .ottt et oot oottt s e e oo e e e e e et et ettt e e e e e eeeeseee e s s et e a e e e e e e e e e e e aeeeeeeeeennnnnres 58
9.5 JOURNEYS AFTER MIBINIG ... et ettt eeeeeieieeeieeeeennesennnsss s s s s e s e e e e e e et e s e e e e e e e e e eeennnnnn s aea e e e e e e e e e eees 59
9.6 VEHICLEOURNEMNTERCHANGES.......ciiiiiiiiieiieeeeeenniias s as s e s s e s e e e e e e e e e e e e e eeeeenennnnnennr e e e e e eeees 61
9.7 REALETIME INFORMATION. 1.1t tttttee et sitttresst et r e e e s e s se st e e s e e e e e s e s s s sieb b b be s e e e e ae e e e e e e s e s ssssnnrreneees 63
10 FLEXIBLE SERVICES. ... ittt ena bbbt et ettt e s e e et ettt et emssese e e e e e et e eeeeeaeaaaeaaeens 64

30 Apr 2020 3



UK Passenger Transport Information Prof{flEXCPTI) v0.1

10.1 DECLARING A FLEXIBERVICE. ....rvrrrturrrrnsnnnsennaeseseeseeeeaeeesaeteseseessssssnnnsnnnnnaasassasassaeesessseseennnnnned 64

10.2 THEALEXIBLIDURNERATTERN ELEMENT.....eeiiiiiiiiiiieeieeeeensniii s s s e s e e e e e e e eeeeeeeeeeeenennnnnnnnnnnnnnnns 65

Listof Figures

FIGURE 4AN INDICAVE SET OF ELEMBNTRIBUTES........ccoiiiiiiir e 9
FIGURE ZTHE VEHLETIPE ELEMENT......ooii e 10
FIGURE 3THE PASSIGERINFOEQUIPMENENEENT.......ccciiiiiiiririiiii ettt e e 11
FIGURE 4THE ACCESEHICLEEQUIPMENAEMEENT........coiiiitiieitiiie e 12
FIGURE 5THE WHEBIHAIRVEHICLEEQUIPWMENEMENT. ..ot 13
FIGURE 6THE NOTETRUCTURE ........ooiiiiiiii e 14
FIGURE YTHE SERVEDORGANISATION BERL......ccoiiiiiiiiiiiiiiiec e 16
FIGURE 8THE OPER®RS STRUCTURE ..ot 18
FIGURE STHE OPERM®R ELEMENT.......oiiiiiiiiiiii e 19
FIGURE I0THE SERVE ELEMENT........oiiiiiiiiiiiiiiei ettt n e e e a e e e 22
FIGURE 11EXCERPT®N SERVICE ELEMENDWING ASSOCIATIQRMENTS.........ccccieeeeeeeeee, 25
FIGURE 1ZHE STAMIRDSERVICE ELEMENT. ..ottt 26
FIGURE 13THE JOINEYPATTERNINTERCHABIGEMENT........c.ooviiiiiiiiii 28
FIGURE T4THE LINELEMENT.....oooiiiiiiiiii e 32
FIGURE 15THE LINBESCRIPTION STRURETU.........cocciiiiiiiiiieeenece e 34
FIGURE 16STOPPOINS AND STOPAREAB TRKC DOCUMENT......coiviiiiiiiiiiiiiiteineee e 35
FIGURE 17THE ANNDATEDSTOPPOINTRERVIEINT.......ccciiiiiiiiriiiiiit et 36
FIGURE 18EXAMPLDF ROUTES AND TRASHGWING DIFFERBERVELS..........covvviieiiiiiiireeee 37
FIGURE 19THE JOWNREYPATTERN STRUCTURE ...ttt 40
FIGURE 200VERVIEVWWF JOURNEYPATTERINNGLINK ELEMENT.......ooovviiiiiiiiieeeeeeeen 41
FIGURE 2ATHE JOWNEYPATTERN STOP BESATRUCTURE ...t 43
FIGURE 22BASIC RUCTURE OF A VEHIOLIRNEY.........ccciiiiiiiii e a7
FIGURE 23BASIC RUCTURE OF AN OPHRBFPROFILE.........ooviiiiiiiiiiiiiiiie e 50
FIGURE 24THE REQIAROPERATIONSTRUGETUR.......ooiiiiiiiiiiiiiieie e 50
FIGURE 25THE NORMLDAYPROPERTIESGRROBRRCTURE, HIGHOIBIKS PERIODIC DAYS............. 52
FIGURE 26THE STRITURE OF SPECIALIALY. ...ttt ettt e e 53
FIGURE 27/THE VEKILEJOURNEYTIMINGISNRUCTURE......ccoiiiiiiiiiiiiiiiieeen e 58
FIGURE 28THE VEKILEJOURNEYINTERCHARNGEMENT......ccoviiiiiiiiiee e 62
FIGURE 29THE DEARUN STRUCTURE.........coo it 63
FIGURE 30THE FLEBLESERVICE ELEMENT........oottiiiiiiiiiie e 65
FIGURE 3ITHE FLEBLE JOURNEY PATTERRUCTURE ...t 66

30 Apr 2020 4



UK Passenger Transport Information Prof[EXCPTI) v0.1

Listof Tabks

TABLE 1PERMITTEDALUESOR PASSENGERINFOBEPENT. .......cooovoeeeeeeeeeeeeeeeeeeeeeesees e 11
TABLE 2 PERMITTEBLEMENTS FOR ACCESELEEQUIPMENT. ......o..ooviveieeeeeeeeseeeseeeeseeseseenene 12
TABLE 3PERMITTEBLEMENTS FOR WHEBIRVEHICLEEQUIPMENT.......ooovvoveeeeseeeeeseeesnes 13
TABLE 4PERMITTEBLEMENTS IN THE CODMMNTERCHANGE GRQUP.........ovoveoeeeeeeeeeeernene 29
TABLE 5PERMITTEBLEMENTS AND VASUE A TXETI JOURBYPATTERN.......coviveeeieeeeeseeessenns 44
TABLE 6EXAMPLE OFSTRUCTURED TIMBITR...........oveeeieeeeeeeeeeeseeseseeeees s ssesesse s s 45
TABLE 7EXAMPLE OFSTRUCTURED TIMBITR..........oveeeieeeeeeeeeeseeeeseeeees s eseesesse s ss s 49

30 Apr 2020 5



UK Passenger Transport Information Prof{flEXCPTI) v0.1

1 Introduction
1.1 Scope

The Bus Open Dafogramme, coming from the Bus Services Act 2017, is placing a requirement on
operators to produce TransXChange (TXC) files containing their timetables as open data. While TXC
has been around for many years now, and is a mature standard, there are |aigfy @& ways in

which data can be constructed within the standard. Some of these are more concise than others,
and some inadvertently hide simple data in complex constructs. This makes it hard to interpret data,
and users have to be able to interpret thdl standard in order to accommodate the different ways

that data may be written.

Furthermore, there is a high degree of inheritance of elemgetsnissiblewithin TXC, and this can
lead to differences in interpretation, as different systems differ inafgélements within a block
remain as the default, and which are overridden. This can lead to errors which, when coupled with
the complexity of some implementations, are then hard to identify and correct.

Additionally, the continued reliance by the industmiy TXC v2.1 has led to a number of errors which
are more avoidable if later versions are used. In particular, the coding of trips which run after
midnight (operational day vs calendar day principles) is often wrong.

As part of the Bus Open Data (BOD) paogme, the Department for TranspdiDfT)has sponsored
the creation of ar X(orofile to support BOD. The aim of this profile is to specify a consistent use of
elements and a consistent way of writing TXC that will be used within BOD and which willdead to
higher quality data set and, at the same time, lower the barriers to entry by users new to TXC.

This profile is set out in this document. Because it has a wider applicability than simply the BOD
programme, the profile will be referred to as the publiarisport information profile. It will be
abbreviated as the TXETI profile, or simply TXZT| within this document.

1.2 Relationship to TransXChange

The TX@TI profile will be based on TransXChange version 2.4, as thisgddedversion that

has most taction and that will be specified in the BOD guidategarticular, the TX@TI profile

gAftf 06S 0l6laASR 2y (GKS a3ISYSNIfé¢ LINPFAES yR y2i
remove elements that would be mandatory in the registration prdiilé which are not relevant to

TXCPTI.

It is important to note that the TXETI profile is not a new version of the TXC standard. There is no
newd - { sehemadefinition file, and anyone creating a TXC v2.4 file will be able to make full use of
the standad. All the elements within the schema that are mandatory in the schema will be
mandatory in the TX@TI profile.

What the profile does, instead, is to specify how that standard is to be usggkdifies additional
mandatory elements that are to be usatispecifies which data elements shadit be usedand it
specifies which are optional. It also details in many instances how the different elements shall be
populated, particularly in relation to identifying and versioning different data elements am lzes t
consistent.

Validation of data against the TXRT| profile will take place in two stages:

1) Is the data schemaompliant? This is a straightforward check that checks that the data as
submitted is compliant with the basic requirements of the TXC v2dnsahThis is anin
built function of XML

2) Isthe data TX@TI compliant? This is a programmatic check to ensure that the data meets
the requirements of this profile, carried out by analysing the data in the TXC document.
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Bespoke systems are required to igaout these checks, and are being developed by DfT as
part of the BOD programme.

The PTIIXC profile is an additional set of constraints and clarifications that sit on top of TXC version
2.4. While every care has been taken to ensure compliance withtAiX@pcument will necessarily

need to be read alongside the TransXChange schema guidance document. The most recent
published version of this is version 59, which contains information on all versions up to and including
TXC v2.5. Elements introduced fors2an be ignored, but users should note that the guidance also
contains clarifications and corrections to earlier versions of the schema guidance / standard.

1.3 Abbreviations

BOD Bus Open Data. The DfT programme emerging from the Bus Services Act 2017.

DfT The UK Department for Transport.

DVSA Driver and Vehicle Standards Agency. Responsible for registering bus services.

NOC National Operator Code. A unique code, usually four characters, that identifies an
operator or operating division of an operator andiatn should be consistent across
all systems.

TIL Traveline Information Limited. A company with overall responsibility for traveline

branded public transport information services in the UK, widely advertised on bus
stops and buses. Owners of the NOC databas

TXC TransXChange. The d& factostandard for timetable interchange.
TXGPTI The TXC public transport information profile, set out in this document.
XML ExtensibleMarkupLanguage. The technology used to encode TXC documents.

1.4 Structure of thislocument

This document is split into sections which form a logical walk through the TXC schema. The sections
are not intended to replicate the order that elements occur within a TXC document.

Examples are provided wherever appropriate. As far as possiésetare based on realorld
examples but should not be taken as representimg operation ofactual servicesr organisations.

Within the document, summaries are placed at key points. These summaries indicate which are the
key mandatory items and whichieathe optional items. They also highlight any key restrictions
identified in the text. Summariesre indicated using colouredcons, and these have the following
meanings:

— This summarises key This summarisekey
mandatory points from the optional points from the
text. text

1.5 Credits

This TX@TI profile has been sponsored by the DfT, with extensive contributions frodetiodved
administrations in Scotland and Wales, ¥ bus industrylocal transport Authorities, and the UK
public transprt information community Their input is gratefully acknowledged.
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2 General

2.1 General principles

The TX@TI profile has been written with a specific set of principles in mind. iflé&do create a
simplified profile which can be usecbnsistently by akbystems / operatorand where data islear
andunambiguous datarhis will lead to data that is one readily understood by downstream open
data userswill lead to a higher take up, easier diagnosis, and héeetter applications.

The overriding principl is that data should be stated, once, where is best placed. In TXC there is too
much scope for writing a mixture of elements, some of which are inherited, some of which are not.
There is merit in raising data where possible, because this keeps file diz@s, but far too often

data has been presented where only some of the information in a particular block has been
inherited while some has been overridden. This is particularly true of operating profiles, which
define the days / dates when the trips actlyarun.

A secondary, although still important, principle is that data should be stated unambiguously. There
are many elements where, for largely historic reasons, ambiguity or shades of meaning have crept
in. TXEPTI aims to remove this ambiguity so tltas clear what the intent of a set of elements or a
particular block intend. Again, this is something which is particularly true of operating profiles
although it is by no means the only one.

Finally,a third general principle is that ids shall be pr@ddand defined which are consistent from

file to file and which provide uniqueness to any given service and line, such that line 8 in one locality
is different from line 8 operated by the same operator in a different locality, and that it is clear when
a particular line is changing from one version to the next, and which line it is that is changing.

The implementation of these principles will be described more fully in the sections that follow.

2.2 \Versiors

A common problem with TXC documents up to the presestbeen the incorrect use obdesto

encode versioning information within a file, despite TXC elements generally being provided with a
set of attributes which allow this information to be correctly represented. This can lead to, for
example, confusion as whether a file contains a new service or simply a new version of an existing
service.

TXGPTI will therefore adopt some general rules about versioning which shall be followed in those
elements which support it. The general principle shall be that, edr possible, ids and codes used
within a series of documents to describe a service shall be consistent from document to document,
and that sequences of documents shall be identified and tracked through the docufmerdion

control attributes.

A Inall cases where it is supported by the element, version control shall be
implemented in element attributes.
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H attributes

Figurel - An indicative set of element attributes

1 CreationDateTimshall be populated with the date and time at whidietdata was first
created and shall not be changed in any future version of the same element. Where
different versions of data appear in different files, this shall require the generating system to
keep track of the version history.

1 MoadificationDateTimeshallbe populated with the date and time of the current data. It shall
be omitted for the original (version 0) issue of the data, but shall be present in all
subsequent versions of the same data.

f ModificationA & | &AGF Gdza F& I 3 b-SdRE aKEINITG 0SS TarSNIA Ul
(2 awSOAaSE F2N) 4d0aS1dSyd OSNEA2yA 27
continue to publish data once it has expired, and may do so using appropriate alternate
Modificationenumerators. However, this not expected to be a normal use case for-TXC
PTI.

[ty
AN
u» >
Qx

1 RevisionNumbes a sequence number that shall be O for the first issue of the data, and shall
increment by 1 for each subsequent version of the data. It is important to note that this
revision numbers used to track TXETI data from version to version and is independent of
any other versioning system. For example, an operator may wish to update operational
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dates to accommodate school teromanges. This would require a change of revision
number in theTXGPTI data, but would be independent of, and not reflect the current value
of, the revision number recognised by DVSA in respect of the service registration.

9 Statusisof limited value since data elements (eSgrviceOperatingProfilg will describe
the extent to which data is active. There is therefore no requirement to provide this
attribute, and for any conflicts betweeBtatusand data, theStatusflag shall be ignored.

2.3 Accessibility information

Early version of TransXChange schemas had no fémiliglding information about vehicles,
particularly with respect to wheelchair accessibility andbmard facilities for passengers with visual
and/or other impairments. TXC version 2.4 was the first version to include this information, and this
was then &ter extended by TXC version 2.5. While-PXCis based on v2.4 rather than the later
version, it can nevertheless make use of the facilities that are in v2.4 to describe the type of vehicle
and some of the accessibility features of the vehicle.

This is dne through theVehicleTypeslement, where:

1 VehicleTypeCodandDescriptionare operatordefined elements that describe the vehicle.
C2NJ SEFYLX ST 4a[C55¢ |yR a[2¢ Ct22N) 52dzofS 55
only used for visual reference, rathdnan any direct use in e.g. journey planning, and so can
be omitted.

1 VehicleEquipments an element which provides details about equipment available for
passenger informatiorRassengerinfoEquipmehtinformation regarding the accessibility of
the vehice itself, such as whether low floor or fitted with a ranfc¢essVehicleEquipment
and further information on wheelchair spaces, including how many and whether they need
pre-booking and howWheelchairVehicleEquipmeit

1 WheelcharAccessibles a boolean we/false flag that states in simple terms whether the
vehicle is accessible to passengers in a wheelchair. This flag should be stated explicitly in
order to avoid doubt over the meaning of its omission.

Figure2 - TheVehicleTypelement

The vehicle equipment block is described more fully below.

There is no specific requirement in FRT to specify this information. However, the Bus Open Data
programme will require operators to provide much of this equipment on vebiafel it is
recommended that operators consider providing this information now as part of thePTTXC
document.
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Note that, irrespective of the data contained in a FXQ document, there is no obligation on the
operator beyond those set out in law pyovide any of the equipment listed. Operational issues will
determine whether any particular trip will operate as stated. The best that thePMT{@ocument

can do is indicate what trips are likely to be available to people with reduced mobility or other
impairments.

It is recommended that a TYZT| document should provide, as far as possible, the
information in theVehicleTypeslement to facilitate journeys by people with reduced
mobility or other impairments.

2.3.1 Passenger information equipment

Figure3 - ThePassengerinfoEquipmeatkement

Passenger information equipment describes, through a set of elements which are classified as either
passenger or accessibility information, the facilities that the vehicle has for presentingipasse
information. The allowable values are showrTablel below.

Tablel - Permitted values foPassengerinfoEquipment

Group Permitted Values Used in TX®TI
Passengerinfo nextStoplndicator Where appropriate
stopAnnouncements Where appropriate
passengerinfoFacility Not used
other Not used
AccessibilityInfo audiolnformation Where appropriate
audioForHearinglmpaired Where appropriate
visualDisplays Where appropriate
displaysForVisuallylmpaired Where appropriate
tactilePlatformEdges Not used
tactileGuidingStrips Not used
largePrintTimetables Not used
other Not used
C2NJ SEFYLX S | @OSKAOtS gKAOK KF&a | aySEG &adG2LXE A
as follows:
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<PassengerInfoEquipment>
<Passengerinfo> nextStoplndicator </Passengerinfo>
<Passengerinfo>  stopAnnouncements </Passengerinfo>
<Accessibilitylnfo> audiolnformation </Accessibilitylnfo>
<Accessibilitylnfo> audioForHearinglmpaired </Accessibilitylnfo>
</PassengerinfoEquipment>

2.3.2 Vehicle access equipment

e — — — — — — — — — — —

AccessVehicleEquipmentStructure (extension)

attributes

Figure4 - TheAccessVehicleEquipmesiement

TheAccessVehicleEquipmeriement describes how the vehicle may be accessed. A number of
elements, such as the gap to the platform are not especially useful in a bus context, while others
such as low floor and ramp flags amgportant. Their usage for T¥ET| is shown ifiable2 below.

Note that for loth LowFloor and Ramp, it should be stated explicitly whether these features are
present or not. This avoids any doubt which may arise from their omission.

Table2 ¢ Permitted elements foAccessVehicleEquipment

Element Name DataType Used in TX®TI

LowFloor boolean Yes. State explicitly whether true or fals
Ramp boolean Yes. State explicitly whether true or fals
RampBearingCapacity | Weight Not used

NumberOfSteps nonNegativelnteger | Where appropriate

BoardingHeight Length Not used

GapToPlatform Length Not used

WidthOfAccessArea Length Not used

HeightOfAccessArea Length Not used

AutomaticDoors boolean Not used
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For example, a vehicle which has a low floor, but which does not have a deployable ramp for

wheelchair accessyould be coded as:
<AccessVehicleEquipment>
<LowFloor> true </LowFloor>

<Ramp>false </Ramp>
</AccessVehicleEquipment>

2.3.3 Wheelchairspecific information

Figureb - TheWheelchairVehicleEquipmealement

TheWheelchairVehicleEquipmerglement provides information on the number and size of
wheelchair spaces in the vehicle, together with information on whether or not advance booking is
required, and the number to call if it is. Their usage for-PXCs shown imable3 below.

Table3 - Permitted elements foWheelchairVehicleEquipment

Ekement Name Data Type Used in TX®TI
NumberOfWheelChairArea| nonNegativelnteger Where appropriate
WidthOfAccessArea Length Not used

HeightOfAccessArea Length Not used
WheelchairTurningCircle | Length Not used

BookingRequired boolean Where appropriate
BookingNumber TelephoneContactStructur] Yes, if BookingRequired is true

Forexample, a vehicle with 2 wheelchair spaces which require booking may be coded as follows:

<WheelchairVehicleEquipment>
<NumberOfWheelChairAreas> 2</NumberOfWheelChairAreas>
<BookingRequired> true </BookingRequired>
<BookingNumber>
<TelNationalNumber> 01234 567890 </TelNationalNumber>
</BookingNumber>
</WheelchairVehicleEquipment>
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2.4 Notes

Notes are permitted in various places in TXTQ and follow the same structure as in a staddBXC
document.

= NoteCode

MoteStructure [=} 1 = |ENoteText

[
1
I

Figure6 - The Note structure

Thereare no specific requirements for notes that arise within -PAT except that:
a) notes should not be flagged as private; and

b) notes should not encapsulate anything in a text format that is best described through data.
This is because consuming systems cannot process textual data without a high degree of
effort.

Ly SEFYLXS 2F |y Ayl LILINE LINR | (tS3 mihdtés Sarligrad K i
/| STY |/ 20K LYyyés 4 GKA&a akKz2dZ R 0SS SyO2RSR gA

A For TX@TI Notesare permitted as appropriate, but shall not encapsulate
information that is best described through data.

3 Serviced organisatns

3.1 Introduction

TXC has a mechanism for holding the dates when organisations, such as schools, are open and
closed. This is thBervicedOrganisationThis gives one place where a common set of dates can be
defined, and these can then be applied to indiativehicle journeys by a straightforward reference
to the serviced organisation code S&rvicedOrganisatioalso contains a code by which the
organisation can be referred, and a description.

This makes a serviced organisation very useful in terms dfidll trips. Rather than coding them

as operating date records inv&ehicleJourneyreference to theServicedOrganisatioallows them

to be given context when presenting them to users either as part of a journey plan or via a

traditional timetable, for& I YLX S &2 LISNF 6Sa 2y 5FYS £t A0S | I NLJdzN

For this reason, TXETI encourages the use of serviced organisations.

However, operators have expressed strong reservations about their ability to manage dates for each
organisation as, while thenmay well be a core of commonality, many different schools and colleges
will have different starts and ends to terms and will have different inset-teashing) days. Several
schools and colleges may be featured on the same trip, and this additionakyogieeators
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difficulties in knowing how to capturidne description of when a particular trip runs; it may well be
the case that, while one organisation is still open, another has already closed.

Nevertheless, an operator must know whether they are opemarparticular trip or not, even if
they cannot describe it through$erviceOrganisationFor TX@TI, then, &ervicedOrganisatiors
encouraged for the context that it can add, but is not mandatory. However, all trips shall, either
through serviced orgasations or through dated records, carry the correct dates so that it is
unambiguous whether a trip runs or not on any particular day.

In TXEPTI, the use dbervicedOrganisationis strongly recommended but is not
mandatory.

A In TXEPTI, all trips shall be coded to state unambiguously when they operate. If
ServicedOrganisationare not used, then appropriate date records shall be used.

3.2 Defining a serviced organisation

A ServicedOrganisatiohas, at first glance, a significamimber of elements that can be populated
(seeFigure7). TXEPTI will not use most of these, however, as they are of little use to the public;
they carry such informatimas contact details and classification of a single school, or refer to
NaPTAN or NPTG codes that are not ptfaliing. Therefore, the elements listed below shall be the
only fields populated.

Permitted elements and their values in FTRT are:

1 OrganisatonCode which is mandated by the schema. There is a recommendation in the
schema that this should be the reference number of the school, as allocated by the
administrations in the devolved governments, however this is not required BYPTXC
Firstly, a tatual code can be more meaningful (e.g. COWA = College of West Anglia), and
secondly, as has already been noted, a set of dates could cover multiple organisations.

1 Nameshall be provided, and shall be a meaningful name for the organisation, or group of
orgt YA&lL GA2Yy&aE 6SAy3d NBFSNBYOSRd C2NJ SEF YLX S2
a0K22f a¢

1 ServicedOrganisationClassificationay be provided if additional context is required. This is
'y SydzYSNY A2y (GKIG RSAONAROSEf aKSadES2REE Sa
However, not all systems will recognise or use this.

1  WorkingDays which provide a series of date ranges when the organisation is djés.
date range:

o shall have an inclusiv&tartDate
o shall have an inclusivendDate

0 may have @escriptionto give some context to the date range, although a
description is not mandatory in T>XXOJ1; and

0 may describe a date range Bsovisional although such date ranges must be
replaced with actual date ranges prior to the operation of the service.

Note thatHolidaysshall not be provided. Providing both working dates and holiday dates might
seem like a benefit, but there have been instances of overlapping date ranges, and strange
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encodings e.g. where a service is said to not run in the holidays @fganisationThis can lead to
confusion and misinterpretation of the data.

| ServicedOrganisationStructure (extension)

attributes

E'(:Drgan\'sat\'onCoﬂe

ServicedOr isati

Figure7 - TheServicedOrganisatioelement

In TX@TI therefore,only WorkingDaysshall be defined, and all other days that are not
WorkingDaysshal be assumed to be holidays. This means that,3emicedOrganisationDayType
within an operating profile, trips whicbnly operate on working days will be encoded as
DaysOfOperation/WorkingDayswhile trips which only operate during the holidays willdreoded
asDaysOfNonOperation/WorkingDay#ét is recommended, however, that any presentation to the
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dzaASNJ | @2ARa yS3FiABS RSAONARLIIA2Yya adzOK I a
presents it instead with a positive description sucliiaé KA & G NA LJ 2 LISNI .4 S a

See sectio®.3for more details of theDperatingProfileelement and in particular the relationship
between the workinglates and the regular days of operationsection9.3.6

ry In TXEPTI, &ServicedOrganisatioshallbe given a code, a meaningful name, and
A working dates whertthe organisation is open. Holidakates shall not be providedll
non-working dateshall be assumed to Hlidays

3.3 Example of gervicedorganisationcodingin TXEPTI

The following is an example of howSarvicedOrganisatiomay be coded and used witha TX@TI
document.For further details about how the data is encoded inGgeratingProfile please see
section9.3.

<ServicedOrganisation>
<OrganisationCode>  BurCol </OrganisationCode>
<Name>Burnley College </Name>
<WorkingDays>
<DateRange>
<StartDate> 2019 - 04- 22</StartDate>
<EndDate> 2019 - 05- 24</EndDate>
</Da teRange>
<DateRange>
<StartDate> 2019 - 06- 03</StartDate>
<EndDate> 2019 - 06- 28</EndDate>
</DateRange>
</WorkingDays>
</ServicedOrganisation>

<VehicleJourneys>
<VehicleJourney "1 >
<PrivateCode> 120MFBP03:0:1 </PrivateCode>
<OperatingProfile>
<RegularDayType>
<DaysOfWeek>
<Monday/>
<Tuesday/>
<Wednesday/>
<Thursday/>
<Friday/>
</DaysOfWeek>
</RegularDayType>
<ServicedOrganisationDayType>
<DaysOfOperation>
<WorkingDays>
<ServicedOrganisationRef> BurCol </ServicedOrganisationRef>
</WorkingDays>
</DaysOfOperation>
</ServicedOrganisationDayType>
</ OperatingProfile>

</VehicleJourney>

</VehicleJourneys>
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4 Operators, Garages and Registrations

4.1 Introduction

In a TransXChange document, evieiy that operates is operated by adperator. Given that TXC is

most often used for bus and coach data,@peratoris usually a registered bus or coach operator in
possession of a valid, curre@VSM & 4 dz8 R O&Sly OS¢ & | 2 6 SO S NI Operatorh & | £ & 2
isa notfor-profit community tt Y& L2 NI | 8a20AF A2y S6AGK I a{SOlAz2Yy
another mode The schema is agnostic as far as the type of operator is concerned.

4.2 The Operatorgroup

TheOperatorsgroup in TXC is a grouping element that can hold one or multiple operator records,
classified into different operating categori€dperatoror LicensedOperatarThere is no difference

in the content of these two categories; it is simply thitensedOpertr contains some additional
mandatory elements above what is required for@perator. However, d.icensedOperatoincludes
some mandatory information that is better sourced from other sources, and henceOpdyator

shall be used.

The Bus Open Data reigegments that will be supported by the T>RT| profile are for each operator
to be responsible for their own data. Therefore, @peratorsgroup shall only contain a single
instance ofOperator.

A For TX@TI, arOperatorsgroup shall contain only argjle Operator.

A transport operator.
e —— : @id,

-1 Operators [——— ! @CreationDateTime,
""""""""" | @ModificationDateTime

@Modification,

@RevisionNumber.

_________________________

g= ' A transport operator that
loo |

|

|

|

|

| includes licensing details that

| ; are mandatory for service
' registration

| L @id,

| i @CreationDateTime,

@ModificationDateTime,

| @Madification,

| iRevisionNumber.

|

|

|
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Figure8 - TheOperatorsstructure
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4.3 The Operator element

TheOperatorelement contains a large amount of information about the operator, most of which is
best obtained from other sources by means of referenced identities. There is no need to replicate it
within the TXC, and this also avoids the risk that conflicting infoomas provided; there needs to

be a single source of truth. Ti@peratorelement therefore only needs to contain references which
link to those external sources, and such information as is either mandatory in the schema or which
cannot necessarily be imfred from external sources.

OperatorStructure

attributes

.- -EENationaIDperatorCode H

OperatorLicenceGroup [

OperatorParentGroup

OperatorinfoGroup

Figure9 - TheOperatorelement
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A Accordingly, the following shall be adopted for IXIT:

9 EachOperatorshall have aid attribute. This is an internal reference only and is only used
to reference other elements within the TXC document

1 NationalOperatorCodes mandatory. This code shall refer back to the appropriate code held
within the National Operator Code database (N@@)ntained and operated by Traveline
Information Limited (TIL) or its successor organisations. The publicly accessible NOC
database shall hold all the appropriate details for the operator including, but not limited to,
contact details, websites, pubifadng operator identities, etc. as appropriate. The NOC
code shall be used as the key for accessing this information, without it having to be
duplicated within the TXC document except as outlined below.

1 OperatorCodds not required, although it may be poptied for compatibility with other
systems

1 OperatorShortNamdas mandated by the schema. Where possible this should match the
Operator Public Name field in NOC, although adjustments may have to made in order to
accommodate the maximum 2¢haracter length of this field in TXC. Responsibility for how
this is done shalie with the operator.

TradingNameshallbe provided, where this is different from the name given in NOC.

LicenceNumbeshall be provided where applicable. Where an operator has more than one
Olicence, the licence number provided shall be the licenamiper relevant to the service
being described in the TXC document. Details about the licence shall be obtained via
reference to DVSA, and not to other sources, althoOgleratorNameOnLicenceay be
provided to aid human readability of the TXC document.

1 Gamgeentries in theGaragegroupmay be provided, but only inasmuch as they are
required for use in e.g. dead runsViehicleJourneysandfor use in real time systems.
Otherwise, this information shall be left empty.

1 No other elements shall be populatedrfOperator. This includes, specifically, any contact
information contained within théOperatorContactGrougs this informatiorshall be taken
from NOC referenced by thgationalOperatorCode

4.4 Registrations

In EBSR documents, a TR&Qjistrationsblock is iluded to replicate the information that woulde
contained on the paper registratiotdowever, for TX€TI which is publifacing information, this
information is superfluous and adds nothing to the quality of the open data. For this reason, the
Registratons block shall not be included in a TRTI document.

There is merit in referencing the DVSA registration reference, however, for traceability and
completeness purposes, but trekall beencoded as part of th8erviceCodavithin the Services
element(see 5.3.2 below.

A TheRegistrationsgroup shall not be included within a TRRTI compliant document
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5 Services and Lines

5.1 Introduction

Inthe UK, the label & SNIIA OS¢ Aa 2F0Sy dzaSR Ay 02YY2y GSNX¥YAY
example service 1. However, some people will take this to mean the 1 and all its variants (which

may, perhaps, be called 1A, 1B, X1, etc.) while some will take it to meatherlyand that 1A, etc.

are different services. Both can be correct, depending on local usage and custom, but in data it is

important to make the distinction.

Ly ¢-/3X GKA&E RAAGAYOGAZ2Y A& YIRS dzaAy3d G4KS {GSN)Y:

9 ALINESs a colletion of vehicle journeys (trips) that share some high degree of commonality
of route and timings, and/hichare all known by the same LINE NAMEamples aré M €
GmMm. £€X amnné I & Olett. @emis goyfequirémént BralLINE NAME to
includea number)

1 A SERVICE is a collection of LINEs that together make up a coherent set of vehicle journeys
dzadzl t £ & NYzyyAy3d 2@OSN) 3S23INF LIKAOIf f.FordAYAL | NI |
example consider a servicd M k M ! ¢ lne @ MoeNd8sa 'to Bdirectt  HigeR m ! €
operatesd ! i 2 andt@hkthertheyntake up the complete service between A and B.

Notethat this description and example should be taken as illustrating the terms ancbtieept
only ¢ there is no requiremenin TXEPTI br howan operatorshould combine, or not, services and
lines together in a TXC document

5.2 The Services group

TheServicegroup in TXC is a group that holds one or nteeeviceelements in éServicesStructure

Li KIFI& 6SSy 02YY2y Lla®isubdiSevarsgl sedvigey @ithi thdSande 1Ha&CNE Q
document. However, there is often little consistency in how these are grouped and, often, multiple
services contain single lines where the intent would be better represented by a single service with
multiple lines. Additionally, including too much information in a single TXC document can make it
harder to faultfind a single service due to the inclusion of data not related to that service. n TXC

PTI, therefore, the permitted number of services in a &MGKC document shall be limited.

A In TXEPTI, theServicegyroup shall only contain a singkerviceelement.

5.3 The Service element
5.3.1 Introduction

TheServiceelement in TXC describes the service, the lines that it comprises, and provides other
information about the default operation of the service. It has a number of different elements that
are schemamandated, and these will of necessity be required. However;AX@vill provide rules
as to the ways that a number of these shall be populated.

As statecdearlier, there shall only be orféerviceelement in TX@TI file. This applies even to
different versions of the same service, because a duplication would require different keys to be
contained within the data, which would then break the requirement far Keys to be consistent
from version to version.

A Serviceshall be versioned, as describediabove
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5.3.2 Identifying theservice

——

| ServiceStructure (extension)

(-

attributes

OperatingPeriod [

-1 ServiceClassificatio

ServiceOperationalGroup

EReg isteredOperatorRef

Ry

O Servioe who is NOT the Registered Operator,

SemvicelnfoGroup
ServiceDescriptionGroup
ServiceComponentGroup

-1, Extensions

FigurelO- TheServiceslement

TheServiceCodelement uniquely identifies the service. As far as possible, forPTIX¢his shall be

the registration reference as given when the service is registered with DVSA. For a DVSA registration

(KAZ GF15a 0KBOSYARE 2 ¥ do¥ & S NEiarskqueRtRindmbeijR.g.5 f F & K 5

PF0000459/134 is the registration reference for Stagecoach service 3 in Bedford. Using the
registration reference for th&erviceCodén this way facilitates traceability and permits other
operations such as completeness cheitkbe carried out.

While a forward slash is not a reserved character in XML, to avoid confusion and to aid readability
the ServiceCodén TXEPTI shall replace the forward slash in the registration reference with a colon.
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<Service>
<ServiceCode> PF0000459: 134 </ServiceCode>

</Service>

While Bus Open Data is directed initially towards operators of registered bus services, tR&MTXC
profile is intended to fulfil a wider use. Data for unregistered services therefore needs to ensure that
ServiceCodés a)unique; and b) consistent from version to version. In-PXG unigueness for
unregistered services shall be ensured by formattingSkeviceCodas follows:
9 {GFNI 6AGK GKS £ SGGSNI O2RS a4 %¢ G2 RSy204S |y
placefolder in case a future version of this profile requires to split out unregistered codes
So3d 6& NBIA2Y AY | &AYAlicdnddJcatlése (12 5+{! Qa dat

1 Follow with three zeros and then theldtter NOC code of the operator (or four zeroes i th
NOC code is three letters).

These two elements combined provide a format which is the same length and styling as the
O-licence for a registered service.

1 Follow that with an operategenerated reference number that is unique for that service,
and which kall persist from version to version of the same service. Separate this with a
colon, as is the case for the registered services.

C2NJ SEIF YL ST 2S840 b2NF2f]1 /2YYdzyAidé ¢NIyaLRNI Yl
32 like this:

<Service>
<Servic eCode>UZOOOWNCT:GTT3Z/ServiceCode>

</Service >

To reiterate, the last part of the code is entirely down to the operator. There is no requirement to
include the line number, as shown in the example, as the line number or name will be included in
the id of the Line- see sectiorb.5 below

- In TXEPTI, theServic&Codeshall be the DVSprovided registration reference of the
A service with the forward slash replaced with a colon.

Where a service is unregistered, operatshall use a similar format with the-O
licence number being reptad with a pseudNB F SNBY OS YIRS FNRY 4! ¥
2LISNF G2NR& bh/ FTYR | dzyAljdzS NBFSNBYyOS | & R

5.3.3 Operating dates and patterns

In TXEPTI, the overall dates of operation of thengee shall be defined, as with the full TXC schema,
by the mandatoryOperatingPeriodelement. As a minimum, aDperatingPeriodequires a

StartDateand, if the service is terminating in the near future (because there is an impending change,
or because theservice being described only operates for a necessarily limited period e.g. roadworks

shuttle), anEndDated L ¥ G KS aSNWBAOS A& SELISOIGBRDaieskall NHzy & dzy
be omitted.

In TXEPTI, the use of aBndDatein the distant futue (which may, or may not, change from revision
to revision) shall not be permitted\n EndDateshall only describ#éhe actual end date o& service.
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Between these (inclusive) start and end dates, the default operation is described by the
OperatingProfile In standard TXC documents, this is predominantly used in one of two ways:

a) ¢2 RSAONAOS (KS 2@0SNIff 2LISNIGAZ2Y 2Fdajyi KS &SNJ
service, even though different timetables may operate Mondays to Fridays, Saturdays, and
undays; or

by ¢2 RSAONAROGS GKS YI22NA(Ge 2F (GNALA Sod3Id daz2yRl
which run on Saturdays and on Sundays.

A principle behind TXETI is that data which is declared as a default and thenegdéen in a more
specialiseatlement should be avoided wherever possible, as this leads to confusion. On that basis, it
is preferable that theService/OperatingProfileelement should be omitted. However, this does

mean that the size of files could expand dramatically when there igerd to because all
OperatingProfileinformation has to be encoded into individW&thicleJourneyelements

For TX@TI, therefore, this principle can be relaxed @peratingRofile, so long as theperating
profile completdy definesthe operationsof the largest number of tripm full (e.g. it defines
Mondays to Fridayexcluding Bank HolidaydndividualVehicleJourneylements therhaveeither:

a) no OperatingProfile because they follow the default patterar

b) a complete set oOperatingProfileelementswhich completely replace the default pattern,
and whichdescrite in full when thatvVehicleJourneyuns

Where used in &ervice the OperatingProfileshall follow the rules described in secti®rB.

- In TXEPTI:

A 1 the OperatingPeriodshall only include akndDatef the service has an actual
end date.

1 TheOperatingProfilemay only describe, in full, the default days of operation and
non-operation of the service, which shall be applicable to the majority of the
trips. Otherwise, it shall be omitted.

9 OperatingProfilemay not describe the overall operation of the service.

5.3.4 Service operated by multiple operators

The definition of a service, as stated in the introduction to this section, is that ddBeztion of

lines that together make up a coherent set of vehicle journdyse example used in the introduction
was of lire 1 and line 1A, highlighting one use case of two lines operated by the same operator.

However, there is a second class of service, which is one that is operated by multiple operators.

For example, many services are operated as commercial services byaspéfianday to Saturday,

from early morning through to early evening, with local authorities then contracting a second

operator to run evening trips, or trips on Sundays. Another example is a quality partnership, such as

is found in Oxford, with two operats alternating trips on the same line to provide a high frequency
AaSNPAOS (2 LI aaSyaSNaA® Ly 020K GKSasS OFrasSas GKS
the overall service that the passenger sees.

The Bus Open Data programme requires opamato be responsible for their own data, and the
TXGPTIprofile confirms this by only allowing one operator gefGPTldocument, with reference

back to the singl®perator service registration and-izence. It is therefore not possible in FRTI
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to capure the entirety of a service within a single document when it is operated by different
operators.

In order to ensure, as far as possible, that the linkage between the different opefasovices is
maintained, use should be made withiXXGPTlof the facilities to identify the alternate operators

and the alternate service3his is also a suitable mechanism for a single operator to use where there
is a split registration with different sections in separate documents based on registrations, and
where theoperator wishes to indicate that they are linked.

Figurell - Excerpt fronServiceelement showing associati@ements

Within Service this linkage can be shown using thesociatedOperatorglement, which identifies

the operator(s) that are linked, antbBeMarketedWith which identifies the service(s) that should
be linked. Together, these give a complete set of information to enable end users to link services,
although there is no direct wato link one ofa number ofassociatedperators with aspecific linked
service.

1 AssociatedOperatorgsontains a list oOperatorRefelements.OperatorRefis atext entry
that, in TXEPTI, shall be the national operator code of the associated operator.

1 ToBeMarketedWithcontains a list oRelatedServicelements. ARelatedServicelement
itself can, in TXC, contairBarviceReand/or aDescription However, unlike the
OperatorRefin AssociatedOperatorsaServiceRehas to refer to a service defined within
the same TXC document. For TXI, therefore, &kelatedServicshall only contain a
Description element which shall be populated with the external service reference
(ServiceCodgof the linked service.

For example, the code snippet below shows a semitieh is related to one operated by the

2LISNF 02N 6AGK | yIFGA2yFE 2LISNI G2N) O2RS 2F datvw{é
code PH0001045:22. It is the responsibility of the downstream user to identify this service and to

fetch the data fo it.
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<AssociatedOperators>
<OperatorRef> PQRS/OperatorRef>
</AssociatedOperators>

<ToBeMarketedWith>
<RelatedService>
<Description>  PH0001045:22 </Description >
</RelatedService>
</ToBeMarketedWith>

In TXEPTI, services which are operated by multiple operators mdinked using
AssociatedOperatorand ToBeMarketedWith TheOperatorRefshall be the NOC of
the linked operator, and th®escriptionfor the RelatedServiceshall contain the
ServiceCodef the linked service.

This mechanism may also be used to link different documents (services) from the
same operator where there is a split registration.

5.3.5 Sandard servicge

l—StandardServiceStrLlcture [extension]

StandardService £

| -~ Cancellation

Figurel2-TheStandardServicelement

Within the Servicelement, TXC can describe the default operating pattern of the service, either as a
standard service or as a flexible service. A standard service is one which fofleina atops, in
sequence, to a strict timetable, while a flexible service is one wheghor may not follow a set of

stops in sequence, but operates flexibly as and when it is booked. It may therefore not run at all and
may only run to some of the stops that are declared.

TXGPTI is only concerned at present with standard services, hoviexanle services are discussed
briefly in section10for future extensions of the profile.
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A StandardServicelement is theoretically optional. However, there needs to be at least one
JourneyPatterrdefined because at least one standard (Htexible)VehicleJourneyneeds to
reference a journey patterri-or a norflexible servicetiere shall therefore ba StandardService
element in a TX@TI document, which:

9 shall hcludeOriginand Destination as these are mandated by the schema;

1 may optionaly includeViasandReturnVias, however these are better completed for the
individual lines and hence can largely be ignoredf¢eP T

1 shall not include th&JseAllStopPointdlag, as this is not public facing information and all
the stopping points thathe service uses should be encoded into the individual vehicle
journeys via references to journey patterns.

1 shall include one or mordourneyPatterrelementssufficient to describe at least one
pattern in each directionFor details of how dourneyPatterns to be structured, refer to
section8.2 below8 below

In TXEPTI, a nosflexible service shall haveSiandardServicevhich shall consist of at
least oneJourneyPattern

5.3.6 Interchanges
5.3.6.1 Introduction

Interchanges in TXC can be problemdigrause all of the trips that are required for interchange

need to be in the same TXC document. This means that, in many cases and particularly for split
registrations, it is not easy to describe the interchanges. Other methods of communicating this data
have been therefore been developed, although these show some supplier variation and are not part
of a standardised TXC exchange.

However, this does not mean that TXC is incapable of describing interchanges, or #REITXC

documents should not try to desbe interchanges when all of the required information is already in

the document. Thiss particularly truef 2 NJ OA NO d I WR fl /R I IHIFA OSa 6 KSNE
trips mergeseamlessiynto the inbound trips (and/owice versaand where passengers cemain

in the vehicle. Here, the relevant trips would all be in the same document, since this is a single line.

A secondary class of interchange of this type is where a énechanges to another lineame

using the same vehicle, and agaewssengers arallowedto remain on the vehicle, or where there is

a guaranteed connection between two lines albeit that passengers have to change (e.g. the vehicles
GlAadaa YR (dNYyeéOd ¢KSAS ASO2yRIFENE dzal 3Sa FNBE Y2)
requireto be in the same document and that cannot be guaranteed.

However, wherever interchanges can be definéds recommended that a TXZT| document

should providehisinformationdza A y 3JowrneyP&térninterchangelement

It is recommended that, in TYETI, interchanges which can be made on the same
service should be included usidgurneyPatterninterchangelementsas described
below.

TheJourneyPatterninterchangelement is the way that interchanges are described atraise
level in a TXC file. This describes interchanges that can always be made, regardless of the trip
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operating. Where possible connections exist that vary from trip to trip (for example, only some
journeys are through journeys) then this should be désatiby avehicleJourneylnterchange
instead (see sectiof.6).

JourneyPatterninterchangeStructure (extension)

attributes

nterchangeTime

ransferMode !

—{c \geGroup [}

GuaranteedConn

H(interchangePropertyGroup (== +

JourneyPatterninterchangeGroup [}

Figurel3- TheJourneyPatterninterchanggdement

AJourneyPatterninterchageis made up of two groups of elements. The first of these is the
common interchange group, which is a set of elements that are common to both journey pattern
interchanges and vehicjeurneyinterchanges, and the second of these is the journey pattern
interchange group, which is a set of elements that are particular to a journey pattern interchange.

Where a TX®TI document chooses to have default journey patterns with-r@rate link
durations and actual times in vehicle journeys (seetion8), aJourneyPatterninterchangshall not
be used and &ehicleJourneyinterchangshall be used instea¥.ehicleJourneyinterchange
elements are described in sectiér.
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5.3.6.2 Thecommon interchange group

The common interchange group consists of a number of elements, with permitted valuesRTTXC
as shown inrable4 below.

Table4 - Permitted elements in the common interchange group

Element Name Data Type Use in TX®TI

MininterchangeTime DurationType The minimum permitted interchange time
(default = 0 mins). Usehere appropriate

MaxInterchangeTime DurationType The maximum time for a guaranteed connection
Use where appropriate.

TransferMode AllModesEnumeration Not usedas assumed that the interchange mode
is the mode of the service.

ValidityPeriod | StartDate | StartDateType Not used as assumed that the interchange is va
for the duration of theOperatingPeriod

EndDate | EndDateType

StoppingArrangements NaturalLanguageString Not used.

InterchangeActivity InterchangeActivityEnumeration| Mandated in TX®TI interchange®escribes the
interchange as follows:
transferOnly not used.
change used for change of vehicle.
through used for remaining on vehicle
split not used.
join not used.

CrossBorder boolean Not used.

GuaranteedConnection boolean Mandated in TX®TI interchangeset to true for

a guaranteed connection. Use for changes of
vehicle, or for througltonnections with the same
line name.

ChangeLineNumber boolean Mandated in TX®TI interchangeset to true
where a through connection changes line name

Weighting integer Not used

5.3.6.3 The journey pattern interchange group

The specific details of the journey pattern interchange are defined within the journey pattern
interchange group. There are two elemeritshoundand Outbound, both of which are mandated

by the schema. Each of these is constructed similarly, in that ibexeeference to a journey

pattern (JourneyPatternRéf and the NaPTAN reference (Atcocode) for the stop point at which the
interchange takes place in that journey patte@tgpUsageRéf

Inboundshall be used for the feeder (incoming) journey pattern, @udboundshall be used for
the distributor (outgoing) journey pattern.

5.3.6.4 Examplsof a journey pattern interchange

The following exampkeshow how an interchange might be defined at a servicell@rd=irst in

[ SAOSAGSNI t AySa mMcx | aLly KIFIyRtSé &ASNDAOSS
The pan handle line 16 has connections between two different journey patterns in different
directions (although reference would need to be made to the journey patterns in quetsti

confirm that this was actually the case). The connection is made at Atcocode 269039050, and for a
panhandle service it is clear that this needs to be the same stop on the feeder as the distributor.
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<JourneyPatterninterchange>
<MininterchangeTime>  PTOM</MinInterchangeTime>

<InterchangeActivity> through </InterchangeActivity>
<GuaranteedConnection> true </GuaranteedConnection>
<Inbound>

<JourneyPatternRef> JP_12-16- _-y08- 1- 1- H 1</JourneyPatternRef>
<StopUsageRef> 269039050 </StopUsageRef>

</Inbound>

<Outbound>
<JourneyPatternRef> JP_12-16- _-y08- 1- 5- R- 2</JourneyPatternRef>
<StopUsageRef> 269039050 </StopUsageRef>

</Outbound>

</JourneyPatterninterchange>

The circular line 17 has connections between the same journey pattern in the same direction
(although again thigs not clear without reference back to the journey pattern definitions). As can be
seen, it isdentical in construction to the pan handle interchange.

<JourneyPatterninterchange>
<MininterchangeTime>  PTOM</MinInterchangeTime>

<InterchangeActivity> through </InterchangeActivity>
<GuaranteedConnection> true </GuaranteedConnection>
<Inbound>

<JourneyPatternRef> JP_12-17- _-y08- 1- 1- H 1</JourneyPatternRef>
<StopUsageRef> 269057024 </StopUsageRef>

</Inbound>

<Outbound>
<JourneyPatternRef> JP_12-17- _-y08- 1- 1- H 1</JourneyPatternRef>
<StopUsageRef> 269057024 </StopUsageRef>

</Outbound>

</JourneyPatterninterchange>

As routes (short workings, etc.), timings, and hence journey patterns, can change across the course
of the day, or days of the week, there will of necgsbie a number of different combinations of
interchanges to suit the differing journey pattern combinations.

5.3.7 Other elements
Other elements irBerviceshall be populated as follows:

1 RegisteredOperatorReghall be populated, as per the schema, with thegintl) reference
of the operator defined in th®peratorblock.

1 Where a particular vehicle type with the same set of accessibility features, is commonly used
on all trips,VehicleTypamay be populated aberviceevel. This can then be omitted in all
VehicleJourneyelements except those where it is known to be different. Where included,
VehicleTypeshall be populated as set out a3 above As indicated therei, this only
indicates the intent of the operator, and is not a guarantee of any particular vehicle actually
operating the service as this may change for operational reasons at very short notice.

Mode shall be populated abervicelevel on the same basis.

1 PublicUseshall be included and shall state explicitly whether a service is available to the
public (true) or whether it is a closed service (false). This allows school services, etc. which
are closed to nevertheless be entered into data, and hence dlipa to school to be
planned for students. This flag shall be in place ofSbkoolOrWorkslesignation part of
the ServiceClassificatiarServiceClassificatiors related to registrations and is not public
facing, and hence shall not be used within a-PXCdocument.
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Note that a service may be open to the public but have restricted boarding / alighting. For
example, the last stop on a public service may be within school grounds first thing in the
morning, and only students would be allowed to use itsThstriction is derived from

NaPTAN, where a stop may be flagged as private, and users need to reflect both the nature
of the service and the nature of the stops when presenting information to the public.

1 One or moreNote elements may be provided, wher@jpropriate. As far as possible,
however, all information that is in a note which is encodable as data within #TKC
document should be so encodddotes shall be as described in sectiba

1 MarketingNamemay be included where appropriate. Where a name is simply a long service
name, this shall be included in thineS t SYSy i AyaidSIR® C2NJ SEIl YLX S
OF ¢ aSNIAOS LinéNarhefHowsBS NBA AISKS (GKANIB G b2NF2f1 9
YEN]L SGAY3T yIEYS F2NJ I ANRdAzZL) 2F fAySa 6AGK yI Y!

1 PrivateCodemay be populated, if required by legacy systems.

All other elements not explicitly discussed above shall be omitted in @TK@ocument. In
particular, this includes thBescriptionand Directionelement:

91 Descriptionelement was intended to replicate the description box on a registration
document, where an operator would describe the change to the service in this registration
ShAd ANMER 22dzNySeéa Ay (KS AsZIKG/Mhas/bacomeanord Y LINE @ S
widespread, this has often been repurposed to give an overall description of the service e.g.
Gl SNRF2NRSAGSNI GAF [ SROodzNE FyR DNBIFG al ft SNy
there are better ways of achieving the same end as describBdbid below

9 Directionis intended to define the default direction of the service. However, this can lead to
confusion and in TXETI the direction will be stated explicitly each journey patterns.

In TXE@TI,VehicleTypeMode, Note, MarketingNameand PrivateCodemay be
included where appropriate. Where they are, they shall be structured as set out
above.

In TXE@PTI,RegisteredOperatorRednd PublicUseshall be ppulated. With the
exception of the optional elements listed above and those described in earlier
sections, no other elements withiBerviceshall be populated.

5.4 TheLines group

TheLinesgroup in TXC is a grouping element withiBeavicethat can hold one or multiple line
records. As noted above a service may consist of one or more related lines, and consequiety a
group in TX@TI may also hold one or multiple line records.

As well as the use case outlinedbid above an operator may also operate two distinct patterns of
operation which are seasonal in nature, i.e. a summer and winter timetable. Where these do not
vary from year to yeathe operator would not wish to continually update the data to swap between
the two and would wish instead to have both patterns within the same-HKQlocument.

This type of arrangement could very easily be handled through individual ¥ateidleJourney

NEO2NRa® | 26SOSNE (GKA&a R2SayQd 3IAGS | Of SINJ asSLd
NEO2NRa ¢2dz R ySSR (2 06S OFNNASR (2 dzyRSNBEUGI YRS
timetables to the public.
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For these situations, then, it is gezable to have the two patterns coded as distinct linalbeit
sharing the same&ineNamewithin TXGPTI. It is then clear through the referencing wipetttern is
which, and which trips belong with whigtattern.

A For TX@TI, d.inesgroupmay cortain multipleLineelements, so long as the lines
are related either spatially (e.g. 1/1A) or temporally (e.g. summer & winter
timetables on line 1)

5.5 TheLine element
5.5.1 Introduction

TheLineelement in TXC describes one of the lines that comprise the sepvmédes a unique

identity for the line, and describes how the line shall be known to the public. It also specifies the

separate inbound and outbound descriptions of the service, ed.®@2 dzy R I & &1 SNBEF2 NR |
2 2NDS&aiSNI AL [ SRodzZNE | yYyR DNBFG al f @3SNY£X Ayo2dzy
YR [ SROdzNE ¢ ©

A Line shall be versioned, as describedimabove

As stated earlier, thersmay be multipleLinerecords in a single T¥ZI'| document. However, there
shall only ever be one version of a given line in a single document.

Line

Figureld- TheLineelement

5.5.2 Identifying theline

Theid attribute of the Lineelement uniguely identifies théne. For TX@PTI this shatbhke theform
of a number of different components, separated by colons, as follows:

f  The most granular NOCforh 2 LISNIF G2 NJ 6 Sd3Td C9{ - F2NJ;, CANRBRIG |
1 TheServiceCod¢to assist in linking to other lines in the same group of linasj
9 The linename

For the avoidance of doubt, thaé id shall not include a version number. Version control shall be in
accordance withO above

For example, two distinct line 8s operated by First in Essex mighaafipeseparate TXETI
documents, within their own individu&erviceelements) as:
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<Service "1t >
<ServiceCode> PF0000599:41 </ServiceCode>
<Lines>
<Line "FESX:PF0000599:41:8" >
<LineName> 8</LineName>
</Line>
<Lines>

<RegisteredOperator Ref> FESX</RegisteredOperatorRef>

</Services>

and
<Service "4" >
<ServiceCode> PF0000599:75 </ServiceCode>
<Lines>
<Line "FESX:PF0000599:75:8" >
<LineName> 8</LineName>
</Line>
<Lines>

<RegisteredOperatorRef> FESX</RegisteredOperatorRef>

</Services>

Where a service contains two lines which are the seasonal variants of the same service, this can be
indicated by the addition of an additional seasonal identifier at the end of thadirEhis should be
separated from the rest of the ibly a colon.

For exampleif the service 8 in the example above had summer and winter timetables, teset
could be identified as follows:

<Service "4" >
<ServiceCode> PF0000599:75 </ServiceCode>
<Lines>
<Line "FESXPF 0000599 : 75: 8: winter ">
<LineName> 8</LineName>
</Line>
<Line " FESXPF 0000599 : 75: 8:s ummer" >
<LineName> 8</LineName>
</Line>
<Lines>

<RegisteredOperatorRef> FESX</RegisteredOperatorRef>

</Services>

Note that some services may consist of lines that operate all year round, with additional summer
trips on a different line number. In this case it is acceptable inHX@o place the seasonal
identifier on the end of the seasonal litdy even though thee is no corresponding winter timetable.

Note also that such timetables will, in any event, need to be refreshed at least once a year in order
to put the correct dates of operation for that year into the service.

Seasonal timetables are the only instanecd XEPTI where a line may be split. It is not permitted,
for example, to have separate T-RCI lineor documentdor e.g. Mondays to Fridays, Saturdays,
etc. operations.

A In TXEPTI, thdineid shall follow a consistent format of the NOC, the ServiceCode
the line nameand, if appropriate, the seasonal identifiseparated by colons. It shall
not include a version number.
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5.5.3 Line nameand marketing name

TheLineNameelementis mandatory andhallcontain the publiacing name of the servicen full.

C2NJ SEFYLX S5 ¢NByd . | NI 2igeRame2dTA yoRMyFRAET 256 SNIF AYTS  yaKil
AK2NISYSR @OSNARAZ2Y 2F Ad o0S®Id GLDheO®

TheMarketingNameis optional and shall be included where a line Aamarketing name that is

different to other lines within the service. OtherwisdarketingNameshall be omitted and any

marketing name included at th®ervicelevel.

5.5.4 Describing thdéine

In a TXEPTI document, the line shall have a description for efidttion of the line that describes
the overall route of the line in general terms. It does not have to describe every place served but
should be sufficient to identify the line in pubfiacing publicity.

¢tKAa Aa | OKA S dftRourddBesaorinban@ibouhdDédsdriptiGeleiments. Both of
these areconstructed the same way, using a LineDescriptionStructure as shown below:

Figurel5- Theline descriptionstructure

This structure allows the description to be specified granularly, (3iigjn, Destination, and a set
of some or all of th&/ias(listed in order of callingand these elements can be populated in T
if required. TheDescriptionfield, however, is randatory and shall contain a pfermatted textual
description of the inbound and outbound directions. The earlier example showed, for instance, that
aline might be describeda a1 SNEF2NR (G2 2 2NOSaGdSNJ OAF [ SRO dzNE
Fa a2a280DE G2 | SNBETF2NR OAF DNBIG alf@SNYy FyR [ SRoOc
Some general points to note, faiXCPTI
9 For each direction of the line, there shall be a corresponding description.
9 Ifany direction is not present in the line, the corresponding description bhadimitted.

9 There are additional directions that are possible for a line, incluclimgkwiseand anti-
clockwise For the purposed of XGPT| the OutboundDescriptiorshall be used for
clockwisedirections, and thénboundDescriptionshall be used foanti-clockwisedirections.

A In TXEPTI, each direction of a line shall have a matching description element that
describes the route of that particular line in that direction. Clockwise and anti
clockwise services are mapped to outbound and inbound ddagmmiglements
respectively.
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6 Stoppointsand stop areas

6.1 Introduction

In a TXC document, stop point declarations are required so that they can be referenced, ultimately,
in the individual vehicle journeys. There are two ways provided in TXC for doing this:

a) by referencing a stop already in NaPTAN; or
b) by creating a new stop record in the same format as a stop record in NaPTAN

In addition, TXC allows the creation of NaPBA#b area< to replace or supplement those in
NaPTAN.

Figurel6 - StopPoint@and StopAreasn a TXC document

The presumption in a TYET| document is that it shall always prefer to use a reference to a NaPTAN
stop record, and that the creation of new stop records shall be reserved for tespecific cases

set out below and shall be replaced by a NaPTAN reference as soon as one exists. Additionally, there
is little or no merit in creating &topAreawithin a TXC document, SiopAreasshall be omitted in

TXCPTI.

—_ In TXEPTI,StopPointsshall useAnnotatedStogPointRefelements as far as possible
A to refer back to NaPTAN, witopPointbeing used sparingly and only for specific
usecasesStopAreasshall be omitted.

6.2 Stop points

As already indicated, the presumption in TX0O is that refrence is made to an existing NaPTAN
stop, using a\nnotatedStopPointRefwhich has the structure shown below.

Of the elements that are included within tenotatedStopPointRefonly two are required by the
schemasStopPointRefwhich is the actual NaPTAN reference (Atcocode) of the NaPTAN stop; and
CommonNamewhich is intended to be a r&tatement of the name of the stop in NaPTAN in order
to aid readability and diagnostics in a TXC file. Other optional elements, which vienee in TXC
v2.4, contain more of the information from the NaPTAN file.
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AnnotatedStopPointRefStructure (extension)

attributes
= StopPointRef

. CommonName
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Figurel7 - TheAnnotatedStopPointRe&flement

At no point was it intended that the elements populated infamotatedStopPointRestructure
should replacer overwrite the contents of NaPTAN.

This intent is continued, and made explicit, in IXTStopPointRefs essential, an€CommonName
is mandated by the schema, so both shall be present in @PTX@ocument.

Additionally, to aid readabilityndicator, LocalityNameand LocalityQualifiermay be included in a
TXGPTI document. Other elements shall be omitted and taken from NaPTAN.

In general, where a stop point field in FRTI is different to NaPTAN, then the details held in
NaPTAN shall be used in praface.If the naming in NaPTAN is deficient then the naming in
NaPTAN should be discussed with the stop owner and agreement reached as to the accepted name.

Note that NaPTAN is a granular schema, with the different parts of the naming broken down into
different fields. This allows users to compose stop names that suit their purposes from the different
fields, which may be different depending on usage. For example, an express service between two
towns, which only calls once in each locality, may well reféhé stop by just the locality name;
conversely, a service which runs solely in one of those towns may well call the same stop by its
common name only, and omit the locality completely. This is up to the end user, and data should not
be overwritten simplyto accommodate one usease.

Any stop point that is used shall be appropriate to the service being described. For example, a bus
service shall use only bus stops (eithersbreet or in bus stations) and shall not use rail station or
ferry terminal stopstaxi ranks, etc. Likewise, where a TXTO document is being used for other
modes, those modes shall also use appropriate stopetro service shall use metro stops, etc.

—_ In TX@PTI, arAnnotatedStopgRointRefshall be used to refer toraappropriate
A NaPTAN stop. It shall contairbtopPointRefaind aCommonNameand may
optionally include an Indicator,laocalityNameand alLocalityQualifier It shall not

have other elements.
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As indicated earlier, there will be occasions where an operator needs totoefestop that is not
yet in NaPTAN, or which has no real need to be in NaPTAN e.g. temporary stops for festivals, etc. In
such cases, which will be set out in legislation and guidance, an operator may declare a new stop

using aStopPointelement. This kEment shall be populated according to the ruget outin

NaPTANthe detailof whichis outside of the scope of this documehisers should refer tthe
NaPTAN schema guidance document.

7 Routes and tracks

In TXC, &oute, together with its constituenRauteSectionsand RouteLinks describes the physical
sequence of stopping points served. At its most basic it is a series of NaPTAN stop points and nothing
more, which therefore provides a routing which is independent of any particular coordinate system.

A particular route can be projected onto the underlying razetwork through the use of th&@racks

The following diagrarfrom a route in Exeteserves to illustrate this:

Route 1

Route Section 1

Route Section 2

Route Link 1

Route Link 2 Route Link 3
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Figurel8¢ Example of routes and tracks showing different levels

It is important to note that, within a TXC document, a route does not have any timing information
associated with it. It is simply a series of stops which may be described in geographic terms by the
addition of geographic points in a track. Because of this, and because a journey pattern restates the
links that occur, &outeis an optional element in TXC, and several systems omit it.

Omitting track information, however, is limiting when the data Wwélused to drive redime

systems; prediction engines work best if they understand the route distance between stops as

I OOdzNF G Sté | a
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distances between stops deriveain stop coordinates in NaPTAN, or they will have to add

information or estimate the tracks themselves. This is clearly undesirable, and Rente

RouteSectionand RouteLinkelements aremandaed in TX@TI documentswith Trackelements

being stronglyecommended
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These elements shall be populated in accordance with the TXC schema. Element ids can be
constructed to suit the originating system, and there are no specific rules foPTK€xcept that:

1 TheRouteLink/Distanceelement may be populated as amtermediate stage between no
track and full track, although is shall be populated with an accurate measurement of the
travelled distance between the two stops.

1 TheRouteLink/Directionelement shall not be populated, in order to facilitateuse of
definitions between different routes without potential conflicting directions.

Additionally,a tendency in TXC is to export entire routes as single route sections, which then repeat
sequences of stops when there are variations to routes e.g. short workingstiongly

recommended that a TXETI document uses efficiency when creafmuteSectionsbreaking

them down into logical sections, so thatuse withinRoutesis readily achievable. This will help

limit file sizes.

It is noted that operators submitting EBSR documents are required to provide tracks which have at
least one point on every individual street that the vehicle travels down, in sequence. Where such
information exists then this minimum information shall beedgo populate alrrack although

operators should strive to get full routing information into FlRT as soon as practical.

In TXE@TI,Route RouteSectionandRouteelements shall be provided. It is strongly
recommended thaRouteSectionare logically structured to facilitate t@se within
Routesto help minimise file sizes.

In TX&PTI, Trackelements are strongly recommended/here possible, operators
should populate these with, at a minimum, the single point on each street aheer
EBSR requirements.

8 Journeytimingson standard services

8.1 Introduction

Journey timings in TXC are handled throdgbrneyPatternsJourneyPatternSectionand
JourneyPatternTimingLink§ hese relate structurally to the neimed equivalentfRoutes
RouteSectionsand RouteLinks TXC permits dourneyPatterno operate over a shortened version
of the Routethat it maps onto, but for TXETI this is not recommended andaurneyPattern(and
its subelements) shall have direct ofte-one mapping to the undeyingRoute(and its sub
elements).

As with routes, there has been a tendency in TXC to generate journey patterns which consist of a
single journey pattern section with all of the timing links required for that particular journey pattern.
Like routes, thiseads to a significant increase in the file size since there is a high degree of
redundancy. Therefore, T recommends thalourneyPatternslike Routes shall be structured
efficiently so that sectional rese is facilitated. This requirement in arase derives from the
requirement to map journey patterns onto routes with a eteeone mapping.

In TX@PTI there shall be at least odeurneyPatterrfor each direction of a non
flexible service$tandardServiceg see sectiorb.3.5, and this (and its sublements)
shall have a ordn-one mapping to &oute(and its sukelements).
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In TXEPTI it is strongly recommended thiturneyPatteriSectionsare logicdly
structured to facilitate reuse withinJourneyPatteristo help minimise file sizes.

Note that TXC is a liikased schema. That means that a vehicle journey states the departure time of
the trip, but that thereafter there is a duration over each sucoes$ink. This avoids problems

where times can occur out of sequence in-tiatle based systems, but does mean that the actual

call times at each stop need to be calculated by the consuming system by summing the link
durations and any wait times up to thpbint and adding this to the departure time.

In TXC, there are two common ways of populatlagrneyPatternSectiongand the
JourneyPatternTimingLinkthat they contain):

1) There is alourneyPatternJourneyPatternSectiomnd JourneyPatternTimingLinket for
every different combination of link duration, wait time and stop activities, with each piece of
information explicitly written in. Individual vehicle journeys reference the appropriate
journey pattern; and

2) There is a singl@dourneyPattern JourneyPatternSectiorand JourneyPatternTimingLinket
for each direction, with each link duration and wait time set to zero minutes. This method
uses the facilities in the vehicle journey to override the default zehoute durations for
each of the links. Stoactivity, however, is usually included in theurneyPatternTimingLink
in the same way as method (1).

TXGPTI will accept either way of defining the timings, so long as:
1 only one method is used, not a mix of methodag

9 alllinks in method 2 are set wero minutes duration, and all vehicle journeys explicitly state
the duration and wait time for each link.

For the avoidance of doubt, TXRT| permits the definition of the stop activity within the
JourneyPatternTimingLinkas set out below, which shall b#herited by the vehicle journeys even
when link durations are being overridden.

— In TXE@PTI, either sufficientourneyPatterisectionelements shallexist to fully define
A the different timing and activities of a service, with all values explicidedt or there
shall be a minimum afourneyPatternSectioelements where all of the durations

and wait times are set to zero.

8.2 The JourneyPattern element

AJourneyPatterrelement is constructed usingd@urneyPatternStructur@s shown below.
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JourneyldentificationGroup [=} == 1'

Jour Structure

CommonlourneyGroup [

== StandardJourneyPatternGroup [}

= JourneyPatternSectionRefs

Figurel9- The JourneyPattersiructure

For TX@TI, this shall be populated as follows:
1 APrivateCodenay be included for compatibility with legacy systems.

1 ADestinationDisplayelement shall be provided unless a DynamicDestinationDigplay
provided for all stops in thdourneyPatternTimingLinKThis allows systems to state the
ultimate destination of the journey

1 AnOperatorRefshall be included and shall reference tkef the (singlelOperator
element.

9 Directionshall be included ate JourneyPatterrievel. It shall then be assumed that all
RouteSectionand RouteLinksare in the same direction. This allowsuse without
confusion of, for example, route sections describing a route through a town centre which is
used in multiple diretbons.

1 Operationaland OperatingProfileelements shall not be provided at tll®urneyPattern
level. These are best placed within individual vehicle journag®©peratingProfiledefault
may additionally be provided at thgervicdevel

1 ARouteRefshall beprovided to link the journey pattern to the corresponding route.

1 A series oflourneyPatternSectionRefshall be provided, referencing the sequence of
journey pattern sections that together make up the journey pattern. As stated elsewhere,
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the journey patern and its associated elements should be structured so as to facilitate re
use of journey pattern sections. There shall therefore, ideally, be multiple
JourneyPatternSectionRefa any giverdourneyPattern

9 Other elements shall be omitted as they contaimuseful publi€acing information.

8.3 TheJourneyPatternSecticglement

AJourneyPatternSectioiis made up of one or mordourneyPatternTimindink elements, in
sequenceThere are no additional constraints placed upaloarneyPatternSectioby TXEPTI
other than those already set out with regards to mappindrRmuteSectiorelementsand to
structuring sections to facilitate rase by routes.

Theid of aJourneyPatternSectiocan be constructed to suit the originating system.

8.4 TheJourneyPattarTimingLinklement

—
JourneyPatternTimingLinkStructure [extension)

attributes

== CommonTimingLinkGroup [=

Journey nTimingLink

+FRoutelink
—@3—(JUurnEyPaﬁErnTimingLinkGrouDE—@H— _Routelink

P

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| s vk |
| i |
| |
| Stop usage for start of fink. |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

L

Figure20- Overview oflourneyPatternTimingLirgtement
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8.4.1 Introduction

TheJourneyPatternTimingLinklement contains the details of the timing of the stop in the
sequence, and also the details of the activitgt is carried out at the stop: whether passengers are
allowed to board and alight; whether or not there is a dwell time at the stop; etc.

— In TX@PTI, aJourneyPatterrshall have a OperatorRef Direction, RouteRefand one
or moreJourneyPatternSectionRefét shall also have RestinationDisplayf a
DynamicDestinationDisplais not provided elsewhere. It shall omit other elements.

8.4.2 Basic Structure of a JourneyPatternTimingLink
For TXETI, alourneyPatternTimingLinkhall be popudted as follows:
1 RouteLinkRethall be populated with the id of the correspondiRguteLink

1 RunTimeshall be populated either with the actual value of the run time over the link, or
with a duration of zero minutes, as described in sec8dh

9 Distancemay be populated if available. If it is populated, then it shall have the same value as
the Distanceelement on the correspondingouteLink

1 DutyCrewCodeshall be omitted as this ibetter placed in individual vehicle journeys

9 Directionshall beomitted from aJourneyPatternTimingLinKThis permits reuse of sections
and links where, for exampla,section of a service is used in two different directisnsh as
a loop through a towrtentre due to onewvay systems

1 JourneyPatternRefHailAndRide ExpressStoppingArrangementsind CommercialBasis
shall be omitted. The reference to the journey pattern is implied, and the other elements do
not contain useful publifacing information. Thes might be some merit in describing a link
asHailAndRide but this would require detailed track information which is only
recommended rather than mandatory, and it would have to apply to the whole of the link
even if only part of it was hail and ride.

— In TXEPTI, alourneyPatterTimingLinkshallhave aRouteLinkReindRunTime and
may have distance It shall additionally havEromand Toelements but shall not
have other elements. Specifically, it shall not haW@ractionelement.

8.4.3 Stopdefinitionandwait times

In addtion to this, every link requiresEromelement, detailing the departure stop and activignd
aToelement, detailing the arrival stop and activity. These two elements are constructed the same
way, using dourneyPatterStopUsageStructure
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AbstraciTimingLinkStopUsageStruc... [extension)

attributes

(J ourneyPatternStopUsageStructure [Tj—'—

== JourneyStopUsageGroup [=

*-- VariableStopAllocations

! v
t-+ Notes

attributes

= stopPointref

-+ TimingStatus !

JourneyPatternstopUsageGroup =

- -, Extensions

Figure21- The JourneyPattersiop usagestructure

In versions of TXC prior to v2.4, the intent of these structures was that they were additive. That is,
they combined to give an overall effect for activdtythe stop, remembering that the arrival stopq
element)on one link is the same physical stop point as the departure stopnfelement) on the

next successive link. So, for example,ib& f SYSYy i RSTAYSR | ailPrah a da
ifl

elementRSFAYSR | &a02L) a GaLIAO] dzLJ 2yfeéeé¢ GKSy KS

down and picking up.

One area where this caused particular confusion was with wait times. Both arrival and departure
settings could define a wait timethe intentionwas, originally, to be able to specify an unloading
time and a loading time separately, although in practice this never happened.

In TXG2.4, this behaviour fundamentallghanged. The schema guidance, unfortunately, did not
reflect this but it is cleafrom the schema. From version 2.4 onwards, the wait time was to be the
total wait time and was to be stated identically on both theelement of the incoming link and the
Fromelement of the next, outgoing link.
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TXGPTI is making this requiremeexplicit. Moreover, there are additional benefits to making as
many of the other elements as possible behave the same way, as this aids readability and is
unequivocal as to what is happening at the stS8pme elements still cannot be treated this way,
however, and these are outlined below.

AJourneyPatternin TXEPTI shall therefore use the elements and values shown in the table below.

Table5 - Permitted elements and values in a TXIdJourneyPattern

Element Name Data Type Use inTXCGPTI

WaitTime DurationType The total wait time at the stop, which is to be
duplicated on theToend of the incoming link and
the Fromend of the next, outgoing link.

Shall be included where appropriate.

Activity VehicleAtStopActivityEnumeratig Theactivity at the stop, which is to be duplicated
on theToend of the incoming link and thierom
end of the next, outgoing link.

Shall always be included.

Permitted values arpickup setbDown
pickUpAndSetDowand pass

Note that, as information is to be glicated, the
majority of stops will be shown as
pickUpAndSetDown.

DynamicDestinationDisplay | NaturalLanguageString A textual description of the destination of the
vehicle which may be shown at this stop. This is
different from the overall destination dhe
journey pattern and can vary along the route. It
particularly useful for circular services where, fo
example, the destination shown at the first stop
would otherwise be the same stop.

Shall always be included if
JourneyPattern/DestinationDisplajs not
included and shall be included if appropriate

otherwise.
Vias ViasStructure Not used.
VariableStopAllocations VariableStopAllocationsStructurg Not used.
Notes NotesStructure May be included where appropriate. See sectio

2.4. May be different on th&foend of the
incoming link and th&romend of the next,
outgoing link.

StopPointRef StopPointRefStructure The AtcoCode of the NaPTAN stop point, or the
pseudceAtcoCode of the operatedefined stop
point. It is necessarily duplicated on tA@end of
the incoming link and théromend of the next,
outgoing link as it is the same stop.
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Element Name Data Type Use inTXCPTI

TimingStatus TimingStatusEnumeration Definesthe reliability of the timing at the stop
and may also be used as a flag to aid in the
RAGLIX & 2F aGYFAY LRAY

Shall always be included.

TXC v2.4 includes both the older thredter
codes as well as newer, more readable version
To aid readability, only those coded seit below
shall be used in a TX¥J| document.

Allowed values are:

principalTimingPoinfnote: only thisspelling)
otherPoint

FareStageNumber FareStageNumberType States the fare stage number for this stop. May
different on theToend of the incomindink and
the Fromend of the next, outgoing link.

May be included where appropriate.

FareStage boolean A true/false flag which provides a simple way to
determine if a fare stage is changing at this stof
It is to be duplicated on th&oend of the
incoming link and th&romend of the next,
outgoing link.

ry In TXE@TI, a&romelement and theToelement on the next link shall have the same
A information for the stop except where stated otherwise.

8.4.4 Formatting for timetable displays

Oneof the common problems with TXC data is how disparate trips on different days of the week can
be structured into a traditional matrix timetable, and one of the goals of theAK®rofile was to
facilitate this where possible.

To achieve this, a T | @cumentshalluse thesequenceNumbattribute of a
JourneyPatternTimingLink

The sequence number is not, as has sometimes been seen, simply a number which represents the
order of links in a particulafourneyPatternSectionRather, it is a number which represents that
ai2LJ0a Liwoh a thretgbleATYis i$ best illustrated bynsidering the following timetable:

Table6 - Example of a structured timetable

1 One 1580ABCD 08:00 08:15
2 Two 1580EFGH 08:02 08:17
3 Three 1580JKLM | 08:23
4 Four 1580NPQR 08:07 -

In TXEPTI, this shall be coded in this way:
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<JourneyPatternSection "ABC1_jpsl" >
<JourneyPatternTimingLink "ABC1_jpsi_tl1" >
<From ">
<StopPointRef> 1580ABCD</StopPointRef>
</From>
<To ">
<StopPointRef> 1580EFGH</StopPointRef>
</To>
<RunTime>PT2M</RunTime>
</JourneyPatternTimingLink>
<JourneyPatternTimingLink "ABC1 jpsl tl 2">
<From "2" >
<StopPointRef> 1580 EFGH/StopPointRef>
</From>
<To "4" >
<StopPointRef> 1580 NPQR/StopPointRef>
</To>
<RunTime>PT5M</RunTime>

</JourneyPatternTimingLink>
</JourneyPatternSection>

<JourneyPatternSection "ABC1_jps 2" >
<JourneyPatternTimingLink "ABC1l jps 2_tl1" >
<From "1t >
<StopPointRef> 1580ABCD</StopPointRef>
</From>
<To "1t >
<StopPointRef> 1580EFGH</StopPointRef>
</To>
<RunTime>PT2M/RunTime>
</JourneyPatternTimingLink>
<JourneyPatternTimingLink "ABC1 jps 2_tl 2">
<From 2" >
<StopPointRef> 1580 EFGH/StopPointRef>
</From>
<To "3">
<StopPointRef> 1580 JKLM</StopPointRef>
</To>
<RunTime> PT6M</RunTime>

</JourneyPatternTimingLink>
</JourneyPatternSection>

Note theSequenceNumbersage in thd-romand Toelements; it is clear from the numbering used
which order the stops should appeamnd which times shall appear against which stops

In TX@PTI, alourneyPatternTimingLinkhall use the&sequenceNumbettribute in
the Fromand Toelements in order to facilitate the correct layout of a timetable.

9 Vehicle journeys

9.1 Introduction

In TXC, th&ehicleJourneyelement defines the actual trip that a vehicle will make. Up to this point,
the TXC has been defining the basic parametetbegervice, the routings of the vehicles, the

default timings of the links, etc., but this is the section of the TXC document where the actual
departures are specified. It is essential that this information is correctly structured and reflects what
the vehicle will do.

TXGPTI adopts the approach that the best place to hold the information about a trip is within the
trip itself. To that end it recommends that much of the detail about the trip, and in particular the
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dates on which the trip operates, be damed within theVehicleJourneyand not elsewhere.

However, for reasons of readability and compactness it is possible to define default patterns and
timings that suit the majority of the trips, and then override them in individual vehicle journeys
where appropriate. In this case, thougtomplete sets of information shall be overridden and the
systems shall not rely on inheriting only parts of data elements as this leads to confusion and errors
of interpretation.

9.2 Basic structure of a vehicle journey
9.2.1 Introduction

Figure22 - Basic structure of a VehicleJourney
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