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Stops, Routes and Timetables for
UK NeTEx Timetable profiles

Objectives

% Discuss use of stops routes and fares for a
Basic UK timetable NeTEXx Profile

¢ Outline issues for a Full UK timetable NeTEX
1I?rofltl_e equivalent to current TransXChange
unction

% Get Feedback from you as to what scope of full
UK profile should be’,
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Using NeTEX for
Stop, route &
Timetable data

Introduction
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artment Comparing TransModel, NeTEx and
forfranseert NPTG/ NaPTAN / TransXChange

» Transmodel covers many PT functional
domains
= Networks, Scheduling, Operations, / Transmodel Conceptual Model \

Fare Management, Driver .
management, etc Functional Scope

» NeTEx implements just a subset of
Transmodel

= Stops, Timetables, Fares, etc

» EU Basic NeTEXx profile covers a subset
of NeTEx

= Stops, Timetables, Interchanges,
etc
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» TransXChange covers timetables

» TransXChange includes some TM \'ﬂme_tabIeProflle
NeTEx elements not in EU Basic Profile -\Tlmetables

= Data elements for Operations, etc N T———
= Operations, etc NN PTANS S UK
P ; Jva Z\ TransXChange
= Calls, Sections, tc -~ - ~ 2
» TransXChange includes some UK UK Specifc

specific concepts not in Transmodel or . .
NeTEx §> Eg Registrations
= EBSR registration info, etc
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Department L ke |y Phasin 0

for Transport

1. UK Basic Fares Profile (2018/19)

= Use of NaPTAN, NPTG & TXC data as needed in a UK NeTEx Timetable
profile

2. UK Basic Timetable Profile (2018/19)

= A basic mapping of NaPTAN & TransXChange into the EU NeTEx Minimum
timetable profile

3. UK Strategic Timetable Mapping (2019/20)

= A full mapping of TransXChange into a UK NeTEx Timetable profile as a
strategic representation for UK Stop & Timetable data
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NeTEx —and UK National Standards
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A gradual Transition — can interoperate
oo, NaPTAN / TXC & NeTEXx, both
Upstream and Downstream
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Network Timetable Exchange

Network Timetable Exchange
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bepartment  Rapresentation of Journeys

for Transport

» Use of CALLS
» EU NeTEx Timetable Profile is fully normalised — diffuses data over several places
= Does not use CALLS (Although NeTEXx has these
» TransXChange uses CALLs — a view to combine several data elements together
= More convenient for consuming applications.
» Should we completely denormalise (have separate PASSING TIMEs, POINTs IN JOURNEY PATTERN etc)?
= Should we still use CALLs? Should we exchange routes

» Use of LINKs IN SEQUENCE vs POINTs IN SEQUENCE

» TransXChange represents journeys and patterns as LINKs IN PATTERN; this is more complex to understand than
POINTs in PATTERN - should we changeover?

=  Same overall content

» Use of TIMING INFORMATION

» TransXChange mapping is slightly denormalised (e.g. use of combined timing and journey pattern links), so we need
separate timing patterns, or just JOURNEY PATTERN

» TransXChange uses detailed Link Projection references between layers (Mainly to ensure validity conditions are
inherited correctly) — not needed ?

» TransXChange uses SECTIONSs to reduce volume of JOURNEY PATTERNSs
» Complex - should we drop? (Many users don’t use)
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eparment DEVEIOPING @ Full Timetable profile
forTransport  Technical options

» Technical Considerations

» All TXC data can be represented in NeTEXx (except UK EBSR Registrations)
= But Not all TXC data is covered by EU Basic profile

» Some TXC data structures need to be transformed to a revised model in NeTEx
» Some TXC data structures could or should be represented differently in NeTEXx

» Practical considerations
» If we are changing anyway, we should review and simplify TXC overall

» Goals for a full UK profile
» Where possible, keep close to current TXC
» Where possible drop unused elements from TXC
» Where useful, simplify representation from TXC ?
» Where required include new function

UK NeTEx Timetable Profile Moving Britain Ahead
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\_ UK Timetable
Department NeTEx Profile
for Transport

EU Basic
Timetable Profile
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EU Basic Timetable Profile

Department
for Transport

» Minimal: Can be summarised on seven diagrams
» Network: (2)
= Stops, Lines & Routes, Service Patterns
» Timetables: (3)
= Vehicle Journeys (As Points in pattern), +Compound Journeys
= Day Types . Service Calendars:
» Accessibility: (1)
» Key Differences from TransXChange representation
= No TIMING PATTERNS, just the passing times
= No operational data

= DEAD RUNSs, LAYOVER POINTS, BLOCKSs, VEHICLE TYPE, DUTY CREWS,
REVERSING MANOEVREs, etc

» Added capability:
= Accessibility, COUPLED JOURNEYS
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EU Basic Timetable Profile -
Key Differences from TXC representation

» Functional
= No TIMING PATTERNS, timings, just the resolved passing times

= No operational data
U DEAD RUNSs, LAYOVER POINTS, BLOCKSs, DUTY CREWS, Ticket Machine Codes, etc

= No EBSR Registration elements
= Registration, VOA numbers, Licences etc, Service Classifcation, Service Infor, etc,

» Representational
= POINT IN PATTERN representation of Service patterns, journey patterns, journeys
O (No CALLs, POINTs rather than LINKS, etc)
= No use of SECTIONSs to reduce volume
= Separation of Time and Frequency/Headway based Journeys
= Simpler DAY Types

» Some Terminology differences, e.g.

= TXC Service & TM TIMETABLE
= TXC:Route > TM SERVICE PATTERN (And directiona)
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bepariment  EU Profile — 1. Stops

for Transport

} S i m i Iar to class Stops [Reformatted] )
N PTG +in‘cluded in i ncludin
fffffffffffffffffffffff TOPOGRAH IC PLACES TO ] o £
canalsobe nested R
N aPTAN | N I TARIFF ZONE

+composed 0..1
PROPOSED LIMITATION of
TO 2 LEVELS OF NESTING
FOR STOPS
T
|
1
+located in |
|
+primary 1
for +location of 1
+served +contains !
0.* o= ;
"
1
+served \\ 1
bW Ly ! A g ] el i
+entered
through

+main tegfiinus o
for -

0.*
+containing

+in
+serving

mearto | 0.° 0.7 - -
+for |0..* +includedin \|1 =+
+served
POINT OF INTEREST -
0.*
0= 010 topstRetorTETEd T

Author:  Aurige

Version: 1.0 of 0.
is part Created: 03/10/2017 21:01:14 - PASSENGER STOP
of Updated: 06/08/2018 15:56:53 ) ASSIGNMENT
+neighbolM g

1
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artment EU Basic Profile — 2. Lines and routes

for Transport
} Slmllar to class LINEs and RDUTEs[RElmmattEd]/
TranSXChange xzm::n :\I:lrl;:;:nd ROUTES [Reformatted]
Created:: ;.30_1'10_1’2017 21:01:34

| | POI NTS I N :;nsde up Updated: 06/08/2018 15:56:53
PATTERN rather ey o
than LINK IN
PATTERN

0.*

TXC: Operator

e
[ xCiRoue |
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pepartment  EU Profile — 3. Service Patterns

i [ mxc: pirection |

Name:  From LINEto SERVICEJOURNGJ(R
Author:  Aurige
version: 1.0
. . Created: 03/10/2017 21:01:51 ) 1
} Slmllar to NPTG Updated: _03/10/2017 22:05:59 of
+0I

NaPTAN

» DESTINATION
DISPLAY is a

JOURNEY

reusable heading O o =

/ A aden
o
+on|1..*
e TR POINTIN LINKSEQU EN CE|
POINT IN JOURNEY
PATTERN
N P
of

TXC:VehicleJourney / et s

TXC:Call + StopUsage
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pepartment ~ EU Basic Profile — 5. Train Coupling
for Transport

class Train Coupling [Reformatted] /
. Probably only
StopPlacefor
the profile
} NOt In TXC +start 1 +end 1 +for 1
of of
MName: Train Coupling [Reformatted]
Author:  Aurige
Version: 1.0
Created: 03/10/2017 21:11:28
Updated: 03/10/2017 22:05:59
+made
. .
+from | g = +o +part of using 0.*
JOURNEY PART 0.* +subdivided in e IR NEY
+identified by
0..* i i
i 1 sused as +identified 0.*
) g main part 1 by
in
+including +inc|u_ding
as joining as main
part 0.1 part 0.1 +identifying 0..*
0.1
JOURNEY PART COUPLE Tidentifying TRAIN NUMBER
+identified by 0.1
n o= +identifying
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Dartment EU Basic Profile — 5. Journeys & Passing times
for Transport TXC:INTERVAL

U POI NT I N class SERVICE JOURNEYs and PASSING 'lIMEs[R‘?fqmatted] /
ctive
J O U R N EY NOTICE GROUPOFENTTIES| - | JEADWAY JOURNEY o [ TIME BAND
JOURNEY FREQUENCY 0.1 GROUP
PATTERN rath —
rat er +used 1 +characterising
than CALLs 3 :
+marked [ o . h
INTERCHANGE SERVICE JOURNEY |0 of
INTERCHANGE
» NeTEXx has e
. 0.* +o o..*q" of
Generlc +using +assigned | 0.7 +co = d
h . f by {ordered} - of 1 of 1 —
mecnanism 1or ASSGNMENT| ;:': ked ) B OURNEY MpLATEVEHfCLEJUURNE\
. NOTICE ASSIGNMENT 1.* TEMPLATE SERVICE >
nOtI ces 0.* JOURNEY
{orderfd}ed
+from | 0.7 +o | 0.7 to +at
/
0.*
B ALED PASSING BOINTINLINKSEQUENCE| 1)
T POINT IN JOURNEY
0 +passed at PATTERN

TXC:JourneyPatterninterchange e g N\

eeeeeee

| | Va TXC:VE\Journey

TXC:VehicleJourneylinterchange

" TXC:Call + StopUsage
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» Defines day types and
mapping to calendar

» Equivalent to TXC opere
profile elements

27

EU Basic Profile — 6.
Calendar

Day Types & Service

class Calendars [Reformatted] /

+within
0.*

+period for

+defined by ’

+used to define

+for the definition of +definedas | 0..%

+described by 0..%

+used to
describe

MName:
Author:

Calendars [Reformatted]
Aurige

1+
+worked on\ | 0.*

Version: 1.0 JOURNE SERVICE JOURNEY
Created: 03/10/2017 21:16:48 VEHICLE JOURNEY
Updated: 03/10/2017 22:05:59

" usingthe uiC
extension introducing
ValidDayBits
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Moving Britain Ahead




Department EU Basic
for Transport

» Allows accessibility of
Services, stop places and
lines to be described

» Notin TXC 2.1,

» Some in NapTAN & TXC 2.5
but not populated?

28 UK NeTEx Timetable Profile

Profile — 7. Accessibility

class Basic Accessibility [Reformatted] /

+characterised

by

0.1

SERVICE JOURNEY

Basic Accessibility [Reformatted]

03/10/2017 21:17:13
Updated: 03/10/2017 22:05:59

+characterising
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Department -~ Key Equivalences NPTG &
NaPTAN to NeTEX TM

UK NPTG/ Naptan/TXC | Transmodel / NeTEx

for Transport

Nptg:AdminArea ADMINISTRATIVE ZONE + ORGANISATION Link to any element using
PART Responsibility
Nptg:NptgLocality TOPOGRAPHICAL PLACE
Nptg:PlusBusZone FARE ZONE
Naptan:StopPoint STOP PLACE + QUAY + ACCESSIBILITY Assigned to SCHEDULED
STOP POINT for TXC
Naptan:StopArea STOP PLACE Assigned to SCHEDULED

STOP POINT for TXC
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Department Some Key ECIUivaIences —
for ransport T XC Network elements to NeTEX/TM
Network elements

UK NPTG/ Naptan/TXC Transmodel / NeTEX Notes

Txc:StopPoint SCHEDULED STOP POINT Revised representation st
(STOP ASSIGNMENT + STOP PLACE + : + :
QUAY) logical + Physical stop

Txc:StopArea STOP AREA + STOP PLACE

Txc:Operator OPERATOR / AUTHORITY Operator UK licences for

Registration
Txc:Line LINE
N Txc:Service (Standard Service, TIMETABLE FRAME

FlexibleService)

(Service direction) GROUP OF SERVICEs + DIRECTION + DAY
TYPE

Txc:OperatingProfile DAY TYPE + PROPERTY OF DAY SERVICE + Revised representation
SERVICE CALENDAR + DAY TYPE
ASSIGNMENT

Txc:LavoverPoint

INCOMPLETE - NEEDS FURTHER
DETAILS
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Department Key Equivalences —
forransport 1 XC: Journey Patterns to NeTEX/TM
Journey Patterns

UK NPTG/ Naptan/TXC Transmodel / NeTEX Comment

Txc:Track ROUTE LINK

Txc:Route SERVICE PATTERN Named changed from TM 5.1
Txc:RouteSection GENERAL SECTION Could Drop Sections?
Txc:RouteLink SERVICE LINK

Txc:JourneyPattern JOURNEY PATTERN + TIMING PATTERN

Txc:JourneyPatternSection GENERAL SECTION Could Drop Sections?
Txc:JourneyPatternTimingLink + TIMING LINK + RUN TIME + WAIT TIME

StopUsage

Txc:JourneyPatterninterchange INTERCHANGE
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Department Key Equivalences —
forTansport  TXC:Journeys to NeTEX/TM Journeys

UK NPTG/ Naptan/TXC Transmodel / NeTEX Comment

Txc:VehicleJourney VEHICLE JOURNEY
Txc:VehicleJourneyTimingLink + SERVICE LINK + RUN TIME + WAIT TIME Or use absolute passing times
StopUsage
Txc:VehicleJourneyStopUsage CALL /ARRIVAL, CALL DEPARTURE Or use POINT IN JOURNEY
PATTERN + PASSING TIME
Txc:VariableStopAllocation STOP ASSIGNMENT
Txc:DefaultStopAllocation STOP ASSIGNMENT
Txc:Interval JOURNEY FREQUENCY GROUP, Use with TEMPLATE vehicle
HEADWAY FREQUENCY GROUP, Journey
RHYTHMICAL FREQUENCY
Txc:VehicleJourneylinterchange SERVICE JOURNEY INTERCHANGE
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\_ UK Timetable
Department NeTEx Profile
for Transport

Technical detail
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for Transport

Mapping of Stops
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Department Connections & Interchanges
In the timetable

for Transport

» Classical representation of an interchange is just as Station / @
Stops — NAPTAN has just STOP POINTs STOP AREA

UK NeTEx Timetable Profile Moving Britain Ahead
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o
Timetabled Stop vs Physical Stop {}E

STOP
ASSIGNMENT

VEHICLE
STOPPING
POSITION

VEHICLE

» Use Cases

» Use Cases » Physical Orientation

= Scheduling » Passenger Navigation
= Trip Planning » Vehicle Positioning

» Trip Planning including detailed transfer times
& Accessibility

38 UK NeTEx Timetable Profile Moving Britain Ahead




RN X V:“.

Timetable Physica| m@
D t t " .
fo?r')l'?;rzgggrt Connection Connection

5
DEFAULT z
CONNECTION (') @

STOP
ASSIGNMENT

NAVIGATION |
PATHSs
---------- - i » Use Cases
» Transfer times for planning Timetable
VEHICLE INTERCHANGE .
JOURNEY : » Navigation microplanning (with
VEHICLE : accessibility)
JOURNEY

» Transfer Times for planning a trip (for
given accessibility)
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et Example XML mapping from
NAPTAN to NeTEx — a
NaPTAN Stop Point

» Straightforward mapping of stop data
» Physical data from NaPTAN:StopPoint = NeTEX:QUAY
» Schedule data from NaPTAN:StopPoint & NeTEx:SCHEDULED STOP POINT
» Can use STOP ASSIGNMENT to group together
» Can use same id
» Use Naptan Namespace
» Can annotate with legacy NaPTAN Stop type codes to facilitate round trip export

» In NeTEXx timetables can just use STOP POINT REF

» In NeTEx Stop definitions - group as all three
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- NapTan Stop in NeTEX
ortansport XML Code Snippet

<PassengerStopAssignment version="any" ... order="0">
<ScheduledStopPoint version="any" created="2004-06-09T14:20:00-05:00" responsibilitySetRef="nptgUkAdministrativeArea:060"
id="naptStop:260010966">
<Name>Netherley Road</Name>
<TimingPointStatus>timingPoint</TimingPointStatus>
<AllowedForWaitTime>PTOM</AllowedForWaitTime>
<stopAreas>
<StopAreaRef version="0" ref="naptArea:060G000001"/>
</stopAreas>
<StopType>onstreetBus</StopType>
<VehicleModes>bus</VehicleModes>
</ScheduledStopPoint>
<StopPlace version="any" id="naptStop:260010966" responsibilitySetRef="nptgUkAdministrativeArea:060">
<Name>Netherley Road</Name>
<TopographicPlaceView>
<TopographicPlaceRef ref="nptgUkLocality:E0000004"/> <Name>Aberdeen</Name>
</TopographicPlaceView>
<quays>
<Quay id="naptStop:260010966" version="1">
<Centroid> <Location><gml:pos srsName="UKOS">442914</gml:pos> </Location> </Centroid>
<placeTypes>
<TypeOfPlaceRef version="napt:v2.1" ref="napt:StopClassification@BCT"/>
<TypeOfPlaceRef version="napt:v2.1" ref="napt:StopType @MKD'"/>
</placeTypes>
<RoadAddress version="any" id="naptStop:260010966 @address">
<RoadName>Netherley Road</RoadName>
<BearingCompass>N</BearingCompass>
</RoadAddress>
<TransportMode>bus</TransportMode>
<QuayType>busStop</QuayType>
</Quay>
</quays>

NeTEx Fares
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Mapping of Journey
Patterns, Timing
Patterns & Journeys
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D t t
oreoa Networks Layers and Patterns

» Transmodel separates concerns into different layers of network, represented using PATTERNS of
POINTs & LINKs (“i.e. directed graphs of nodes and edges”)

* ROUTEs, SERVICE PATTERNS, TIMING PATTERN, JOURNEY PATTERNS, etc

= Allows rapid, reusable specification f, easy propagation of changes, compact description of
many journeys, sharing of common reference data

» POINTs Vs LINKs

» For many purposes, either a sequence of points (POINTs in PATTERN) or a sequence of
links (LINKs in PATTERN) is sufficient to describe

» For some purposes, both are needed,
= E.g. TIMING PATTERN; to attach RUN TIMEs (on LINK) and WAIT TIMEs (on POINT)

» Exchanging: When designing an exchange format, use only one sequence (To avoid conflicting
data)

= TransXChange: > Series of LINKs

» GTFS - Series of POINTs

= NeTEx Either, depending on profile

» NeTEx EU Profile > Series of Points
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oy A VEHICLE JOURNEY follows a JOURNEY PATTERN, to a
Department TIMING PATTERN, over a SERVICE PATTERN, along a ROUTE

for Tran——=

(Map data )
FEATUREs | ——

-/\.z

TIMING PATTERN:

TIMING LINKs

.X t TIMING POINTs,  {— | E ; > X

DAY : w.wy° 0000
TYPEs JOURNEY PATTERN: ; : ; 5 i .

STOP POINTS/LINKS

IN JOURNEY

B : i~ | i i
PATTERN ‘|: SE B SE SE : SE : SE : Sﬂ

TIME DEMAND , | .
RUN- 10:0 | | 10:1 | 10:2 : 10:3
RUN TIMES, : : : | :
WAIT TIMES ¥t S €S+ qp-o----1- @- T s

SERVICE +h b
R

VEHICLE
JOURNEY | PASSING TIME | U | PASSING TIME |

Departure times annnn] |
@ @ PASSING TIME

J o .uc:
LINE NETWCIIK

LINE SECTION \

PASSING TIME I

|PASS|NéT|ME | |PASSINGTIME |
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for Transport ’

Separate
levels of
abstracti
on for
each
concept

Spatial &
temporal
aspects

Reuse

(Map data)
FEATURES

TIMING
PATTERNS

PATTERN(S)

TIME DEMAND
TYPE

RUN TIMEs,
WAIT TIMEs

TM- A VEHICLE JOURNEY follows a JOURNEY PATTERN to
a TIMING PATTERN over a SERVICE PATTERN along a
ROUTE

V’WV>V>V L]

| BFBB

VEHICLE
JOURNEY(s)
Following journey 1
pattern-4-timing pall__—

»>»)))

VEHICLE
JOURNEY(s) _

FoIIowi@urne) =
pattern

. Py
1 : L]
| o
] ] L]
| ] L]
| |
:[ N
i el
JOURNEY 0
» 4
At .
LR o :
’ Sgem v
= = I
Fap
N/

2018/01/01->DT-H
2018/01/02 > DT-W
2018/01/03 - DT-W

UK NeTEx Timetable Profile

2018/01/04 > DT-WE
.....efc
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Department

Modelling a transport network layer —

for Transport  Patterns: Sequences of Points / Links

0—O0—0—0

POINTs

LINKs

1\?_'.'.0 ‘0— ->‘

PATTERN (Westbound)

POINTs IN

SEQUENCE

LINKs IN PATTERN

PATTERN (Eastbound)

YIS R D =2 D

(K= K = =K

PATTERN as set of \> >
POINTS IN PATTERN D D 2 )4
PATTERN as set of

LINKs IN PATTERN ﬁ = =) [— >

» Functionally equivalent
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for Transport

47

» Can us Points IN PATTERN to
find POINTSs:; to find LINKs also
need to hold onward link

PATTERN as
POINTs IN SEQUENCE

UK NeTEx Timetables Profile

Patterns as sequences of Points

POINT IN
PATTERN

POINT \"4

LINK 1

Moving Britain Ahead



Department Patterns as sequences of Links

for Transport

» TransXChange uses sequence of LINKs for

LINK

POINT

o ®

P ===

PATTERN as
LINKs IN PATTERN

LINK IN PATTERN

» Functionally equivalent
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Timing Patterns

» Timings for traversing links and waiting at stops /timing points are held separately
» RUN TIME, WAIT TIME, for each stop and link
» May have different sets for different times of day / day types (TIME DEMAND TYPES)

» Timings for a journey may be specified by a start time, then applying timings

» Allows rapid specification, easy propagation of changes, compact description of many

journeys
----

d10:00 d10:30 d11:00

2min A->B al0:02 al0:32 all:02
1min d10:03 d10:33 d11:03

4min B->C al0:07 al0:37 all:07
3min d10:10 d10:40 di1:10

10 min C->D al0:20 al0:50 alil:20
1min d10:03 d10:33 d11:03

49 UK NeTEx Timetable Profile
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Department

for Transport .. RUN TIME
Timing Patterns \m -
4 -
WAIT TIMES _
- —X
PATTERN
POINT IN
PATTERN

LINK IN PATTERN 1

POINT
a10:03
"l d10:03 Il d10:11
PASSING
TIMEs
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TransXChange: Transmodel 5.1 Layers /and
Department

options were reduced by use of Views
for Transport
I TXC TRACK I a //L/\\/\\
BRHRY L / i
TX ROUTE :

TIMING

> (o > @

\ | PATTERNs \WIMING PATTERNIMERGED WITH SERVICE PATTERN
T e

o>o000
JOURNEY |
0000 PATTERN(S)
TIME DEMAND . . .
TYPE | : : : : :
RUN TIMESs, : ' : i
WAIT TIMEs i
VEHICLE & : : '
JOURNEY(s) = .
Following journey l/ { .
patterr@iming pall__— M
—
10.0 =
»»»)) VEHICLE ---- >-r-==
LI R N I
ollowi urneyl, 1 | L] —
pattern@ & 4/?

UK NeTEx Timetable Profile
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for Transport
P A VEHICLE JOURNEY (Gtfs-
Trip ) is for a LINE
. — — &
:. ® ; . o ~ ;
: ; e : © : ; :
» Only stops = § § | s o °® e
Projection ¢ : { E E o ) :
are reused (Gifs-Shape) s | | | | :
» Timing is |
absolute
and |
repeated on
each |
journey | S ' Noo |! | ol el Al
_ GTFSTripy I \@“\10.0 ' o ifo'l ol éo.z \ ;1[;)3
» Noinfo o E&\“& A AN O
tIO PASSING'I"IME PASSING TIME PASSIN(;TIME | | PASSING TIME |
n (GTFS-Stop_times) ‘ PASSING TIME

faanan) -
o
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eparment REPIESENtAtION Of & Timetable in
for Transport. NeTEX using POINT IN PATTERN

class XSD NeTEx Lite - Timetable Intro - PointinPattern /

VersionFrame
i o0
TimetableFrame
0.*
LinkSequence labelled by
GroupOfEntities JourneyPattern <O
JourneyFrequencyGroup 1 made up 0
for

comprising valid 0.* of DataManagedObject
on Interchange
used by \|/0..1
MName: XSD NeTEx Lite - Timetable Intro - PointinPattern
Author:  NeTEx

Version: 1.0
Created: 04/11/2018 00:43:37

4 made Updated: 04/11/201800:52:16 Servicelourneylnterchange
ct;mpose . using o=
o 1. worked on 0.
Journey at from 0.*
Vehiclelourney oo
1.* start of
gﬂarked on {ordered} :
¥
PointinLinkSequence
PointinJourneyPattern used by
0.1 0.1 0.* J 1
i passed at
endof | ciarpof using 0.* assigned
) at 0.* fory |/ {ordered} with
annotating 4 from
) © PassingTime
= {ordered} 0.* 0.* . ®
TimetabledPassingTime for | 0.
. ) Assignment Assignment
NoticeAssignment ignment
for | 0..% [‘S
used
at 0.1 [ PassengerStopAssignment OO]

assigned

by advertised for

DataManagedObject| 0.1

Notice &
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» :

pepartment  REpPresentation of a Timetable
forfranseortin NeTEx using CALLS

class XSD NeTEx Lite - Timetables Basic /

8

| TimetableFrame

« ACallis aview
element assembling

GroupOfServices oo

data from several comprising
H worked on 0..*
nOI’mallsed 0.1 0.1 l member
primary additional | Vehicleloumey S of

components to make operator | for 0.5 .

H o _ ‘ehicleT oo
timetable b m

¥ 0.* run by 0..*% made using | g..* characterised 0.*%

descriptions simple — o e 90|

. 0.1 for characterisin ..
lots of attributes sting for e arecteriing \/ 0-1
available ServiceFacilitySet C}Ol

for

0 *
in ' showing 0..1
visited g,.*
hy call 0.* shown
*
1 wvisiting at 0.
at 1 shown
showing at
as vias
MName: XSD MeTEx Lite - Timetables Basic
can change | 0.% Author:  NeTEx
Version: 1.0
Servicelourneylnterchange Created: 18/10/2011 10:29:16

Updated: 27/08/2017 01:14:27
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Department
for Transport

TXC Service
Journey
model
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class TransXChange Service Intro /

parent

operator
Organisation serves
ServicedOrganisation o
- 0.*
versionedghest S >-
0..‘{ Service = facilities 0.1
lines ’
standard i
L flexible 0.1
Servic
0.* {derived} StandardService
1
‘ VersionedObject
E Abstractiourney
line v patterns
route
*
0.. I |
l AhshnctVeMdmumeyO—C}] l ConnectingVehiclelou O_Ol JourneyPattern ©O-O
1
pattern
sections
1 {ordered}
l Vehiclelourney OD‘(]__* |
0= 01 Versron.edo.bjecr VersionedObject
end start gisiuctimintink JourneyPatternSectio
links
'
{ordered} 0.**0.*
follows™ | ™
{ordered}
Use links from
]
journey link |
JourneyPatternTimingLink
0..1,)/0..1
Versiunedob['ecf
l D ‘ VersionedObject
’ AbstractStopUsage ==
from to to  from
fromto
position with
VehicleJlourneyStopUsage
kizoorrl Name: TransXChange Service Intro
(c) 2001-2013 Authror:. nickk
Crown Version: 1.0
N iaht Created: 08/02/2010 20:05:27
opyrigl - .35:
Updated: 09/11/2017 14:35:29 | VersionedObject
itie ink

0.* :
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Mapplng of Day Types
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D tment T - _
orTansport_1€MPOral conditions in
ransXChange vs NeTEx

» TransXChange,
» Temporal conditions specified on “OperationalProfile”
= Days of Week and holidays, also specific dates
» Can be specified on Timetable, Journey Pattern, Vehicle journey level

= Automatically Combined to specify conditions for each individual journey
= Optimised for presentation

» Complex / Error prone to implement. May contradict
» InTXC 2.5 SERVICE CALENDAR calendar allowed for Schools etc

» Simpler to do explicitly (as in NeTEx!) — Same end result

» Temporal and spatial more clearly separated:

= Undated Timetables (DAY TYPESs) vs Dated Timetables (+ SERVICE CALENDAR
)

» DAY TYPEs, PROPERTIES OF DAYS

= Can have predefined common UK set assigned to UK holidays

» Each VEHICLE JOURNEY specifies DAY TYPEs
» SERVICE CALENDAR to assign DAY TYPE to dates if desired
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pepartment DAY types and Service Journeys

for Transport

» Used to determine operational
timetable & real time predictions

‘ SERVICE CALENDAR
DAY TYPEs

DAY TYPE

'X. ‘!: ASSIGNMENTs DATED
SERVICE 2
SERVICE JOURNEYs
JOURNEYs

m ->Day Type Actual Journeys

Journeys (undated) 2018/01/01 = DT-Holiday 2018.01.01-J2: 10:22,
J1:10:20 DT-Weekday ||2018/01/02 = DT-Weekday ||| 2018.01.02-J1: 10:20,
J2:10:22, DT-Holiday 2018/01/03 = DT-Weekday ||| 2018.01.03-J1:10:20,
J3:10:32, DT-Weekend ||2018/01/04 = DT-Weekend ||| 2018.01.04-J3:10:32,
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artment Day Types & VaI_idity conditions
forTransport  Inheritance vs Direct reference

A ooy | A\ » Better to

_ Txc:OperationalProfile require sp?ecmc
TIMETABLE o Service reference”
X o L e.g. Everyday except Public Holidays

A 7 A S

7 —
JOURNEY w ©-0 Market days NeTEx:Day T
PATTERNSs : : elex:Da e
[ /] Txc:Operational Profile A
/ \ JourneyPattern
< Txc:Operational
VEHICLE |- Profile

JOURNEYs

o

e.g. Everyday except Public
Holidays and Market days in
Winter

e.g. Market days in Winter

o~
.
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Mapping of Sections
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-- Coding similar
Department
for Transport  JOUIN ey

Patterns Lol
0 &
A hm h:m -- --
S1
TXC always use of sections o
« More concise if there are variations ¢ hm hm hm  hm
on a pattern, not otherwise e [wem | o | wm |

« Added complexity
D hm h:m h:m h:m
NeTEX supports -
A hm h:m h:m h:m
Options B hm h:m hm  hm
« Always use
« Drop (Would lose round trip info)
« Allow optional use

C h:m h:m h:m h:m

C h:m h:m

S3
D h:m h:m
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RN
Iy

Modelling a network -
Department :
for Transport Sections

0—O0—0—0

T D) YD D)@

POINTs |~

e
LINKS ‘H ’H’H‘
PATTERN

POINTS IN SEQUENCE/\%E/M 2> = D B==) §>
) ) ) )

LINKs IN
SEQUENCE

SECTIONSs

SECTIONs IN SEQUENCE
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R T 0

i

(& e
’ GENERAL JOURNEY
SECTION

SECTIONSs: Reusable sequences of points &
Department Links — Used in TransXChange to reduce pattern

PATTERNSs
NeTEx ;

POINTs IN
JOURNEY
PATTERN

» Often many different route variants, similar but
with slight differences

= Routes can be very long (150 stops +)

» A SECTION allows reuse of sequences of
points or links in multiple Patterns

= Less verbose, because reuse of section
definitions

UK NeTEx Timetable Profile

JOURNEY PATTERNS \1§
JP1=S1+S2+S3=a4a,b,c,d, e fqg,hij
JP2=S4+S2+S3=p,q,e,f,g,n,1,],k
JP3=S4+S2+S5=p,q,e,f, g, Nir

Moving Britain Ahead
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Department
for Transport

Mapping of Journey
Groupings
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N NE) &

bepartment -~ Presentation of Journeys for P

for Transport

v

TransXChange, allows a subgrouping of journeys within a timetable

» |mportant for visualisation of timetables for a line : which journeys should be grouped
together?

= Needed for EBSR

* Needs to be optimised to avoid “sparse” timetables from dissimilar patterns (artefact of
EBSR?)

In TXC 2.1 the grouping is only automatic - inferred by publisher
= Up to six combinations =» [Weekdays, Sat, Sun ]| x [Inbound , Outbound]

v

» In TXC 2.5, arbitrary groupings also allowed
» Still doesn’t handle sparse timetables very well (where there is judgement needed)

v

Simpler to do explicitly (as in NeTEXx!)
= Any arbitrary named grouping
= Create “Built in” groupings corresponding to existing TXC Publisher use
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D t t :

et Presentation of Journeys for
Passenger Information and
verification

» Grouping of Services TransXChange, (unlike GTFs) allows a subgrouping of journeys within a timetable
» Important for visualisation of timetables for a line : which journeys should be grouped together to present?
= Qutbound Journeyneys Ato B, Monday to Friday, Inbound journeys B to A
» Needed for EBSR manual verification (TXC Publisher uses)
» Needs to be optimised to avoid “sparse” timetable layouts arising from journeys with very from dissimilar patterns

= This may be an artefact of EBSR licensing costs: Ooerators incentivised operators to bundle together as many joruneys as
posisbel on the same registration

» In TXC 2.1the grouping is only automatic - inferred by publisher
» Up to six combinations =» [Weekdays, Sat, Sun ] x [Inbound , Outbound]

» In TXC 2.5 the grouping arbitrary user defined groupings also allowed
» Still doesn’t handle sparse timetables very well (where there is

» Simpler to do explicitly (as in NeTEX!)
» Any arbitrary named grouping can be specified as a GROUP OF SERVICES
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Presenting journeys to the
user as a formatted timetable

@I‘I‘IUOUJ:D

A-C-E. Outbound, M-F

)]

®

E-C-A. Inbound, M-F h

GROUPs

< OF

JOURNEYs

A-C-E. Outbound, Weekends

))

sii*
\B-C-F. outbound, M- | &
E

| D-C-E. Inbound, M-F

Wl it Ee b )
| M c ,) ) > ¢ 3t
VEHICLE JOURNEYs F
\ é B = = & T 1
@ i) o R z
» Aset of timetable data for a given line may include journeys following many different
patterns, in different directions and subject to different validity conditions
2018/01/01=DT-H » To the user this is usually presented in subsets of similar data by direction, etc
ggigfgﬂggzgiw = E.g. Weekday outbound, Weekday inbound, Saturday outbound, Sunday outbound, etc
2018/01/04=DT-WE = E.g. Journeys for Patterns A-B-C-E, A-D-C-E, A-B-F, B-C-E, etc
..... etc
= Number of useful sub groupings depends on size & complexity of data set

= |f journey patterns are disimilar get verbose “Sparse” timetables

UK NeTEx Timetable Profile
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secarment TXC: Assignment

for Transport ~ f journeyS to proeme,
service groups for | —ee— = Seos
presentation e

(a0 WnE O S0
il

N

Q Q
. %9\
R

R
&k%/
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/ A-G (Sparse!)
oo T Tow
A hm h:m

oo

Grouping
Department
for Transport  JOUIN eys

. B hm h:m

A C hm h:m

» For optimum readability B hm hm  hm D hm h:m

and use of space,
journeys need to be : © | mm | lEmw | e E - - hm
= Rows ordered C hm h:m F h:m
vertically by common

h:m h:m h:m G - h:m

journey pattern
» Columns ordered
horizontally by time
= Grouped by

JOURNEY
PATTERN A him h:m
= Grouped by DAY N s
TYPE | ' Fohm
C hm h:m
G hm
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Mapping of EBSR
data elements
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oA TXC Registration — UK specific
orTansport FUNCtiON for EBSR

class TransXChange Registration Model

Registrationsupport:: RegistrationSupport::

«enumeration» ‘ «enumeration» ‘

» Registration has elements UK specific to UK processes

all draft
footnotes submitted

«enumeration»
RegistrationSupport::

» Registration, Short Notice Registration, s

Registrationsupport::

routeTrack nonChargeablechange
TrafficAreaNameEnum

serviceDetails cancel
textual
Eastern

timings

» Subsidy, Supporting documents etc S N

» TrafficArea, Circulated Authority

» Some of these are in TxC:Registration, others are spread
around Txc:Service, , Txc:Operator, Txc:VehicleJourney and

elsewhere

«enumeration»
RegistrationSupport::
TanCodeEnum

PF = Eastern Traffic Area
PB =North Eastern T....

operator
PK = South East Metr...

PM =Scottish Traffi... 1
. - - PG = Welsh Traffic Area ~
» E.g. VOSA licences, subsidy basis, etc . et
1 trafficareas registration o
VersionedOl

-1 ServiceModel::Service &

class TransXChange Registration Intro /

notices

documents

- circulated to

traffic areas e

SchemaModel:

1 «enumeration» e portingDocument
0.1 e
) ) registered AuthorityNameEnum
) registration operator «enumeration»
circulated to Registrationsupport::
SubsidyLevelEnum
natices " - il
VersionedObject Id
Zoom
Service
O‘O (c) 2001-2013
Crown
Copyright !
Name:  TransXChange Registration Intro 0.7 k‘zocm ‘
i 3 «enumeration»
Author: nickk RegistrationSupport::
Version: 1.0 (c) 2001-2013 Coi Enum
Created: 09/02/2010 11:20:25 Crown NotContracted
Updated: 20/05/2013 23:40:21 Copyright RlielyContacted

PartContracted

connections

0.
Name:  TransXChange Registration Model
Author:  nickk
Version: 1.0
Created: 09/02/201011:15:08
Updated: 20/05/2013 23:40:22
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Summary
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