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Getting to Know NeTEX

Objectives of this session

x  Give a High Level orientation on NeTEx as a
standard for fares

A Convey how Model Driven Design works

x  Present an overview of the Transmodel /
NeTEXx approach to representing Fares

A Access rights, Parameters, Products & Offers

x  Introduce some examples, terminology &
notations for the later detailed sessions on
Fares & Timetables oo
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NN

for Trenspert What iIs NeTEXx?

4 A CEN standard format for the exchange of PT data
for Passenger Information

4 Networks, Timetables, Fares

’ 4 Based on CEN Transmodel conceptual model for
PT data (NeTEX is a subset)

4 Concepts evolved over 20 years from real PT systems across
Europe. (Now on Version 6.0)

4 Now mandated for widespread EU use

@ 4 Uses a modular XML schema

4 Model driven design from conceptual model in UML
4 Free to use under a GPL License
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Coherent standards give Interoperability
-The nNnTransmodel ecosy

I I Under
4 Complementary formats & . o development
protocols: nn —
A Bulk exchange of static o .Elf
data (NeTEX) =
) == .
A Dynamic APIs for data
(SIRI, DJP) Il =
- . -
4 Flexibility: adaptationsto ~ == =
Io?al needs s
A National Standards & N 1 cn
profiles e
4 Coherent ABridgeso s
standards for other
domains i .
- \—*'
GIST eg Inspire

Road i Eg DATEX

(| Flags Indicative, Transmodel based Q Transmodel Interoperating National _ AP|
not Exhaustive CEN Standard European Standard Q Standard S
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o Why? - Integrating data for
Department Passenger Information services

for Transport

4 In order to create useful Maps IZ‘\Q“ ]

information services, we
need to integrate data

4 of many different Q. Networks n
typeseé <

4 from many different = == @ %"{ é\

provider se %

Real-time .l.'? @

operations

Dynamic
Fares .

~°;7 Data

4 that changes Integration &

constantly i some P -r- g build

of it in real-time X B =) g :{

4 This needs to be done ﬁ Tetiblte.s

4 Preciselyé ‘l" & -
4 Repeatedly.. py
4 Cheaplyé APls ==
4 Scaleably I
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Integrating data from
different sources to create

Map Tiles

\EDP

Pl services

&

Map
Rending

| Maps T (GML, OSM, Inspire)

Trip

nira § OTEe Fealtu

[es

Aggregation

—
POI'T NeTEx Partl

. V"3 .
[ Inspire 7~ Engines
Discovery / Places i NeTEx Partl ,

Fare
Data Build

I

Operators i NetEx Partl l,/,

Real-time

7
g

Data Build
for Real-time

/ ) Timetables - NeTEx P2
Conversion

Planner

I Discovery DJP
| Locations DJP

I Trip Planner DJP \>

e

ks

o

| Trip Fares DGP \>

T
| Facilities DIP

I Cinpr ApDsec
09

| Stop Times SIRI-ST/SM >

II_Estimated Timetable SIRI-PT/S?)

IdV Buluue|d diig |

I_ Vehicle Monitoring SIRI-VM >

| Connections SRI-CTICM

Situation

/l Fares - NeTEXx Part3 Store

Formats

Incidents SIRI-SX

II D

H Facility Monitoring SIRI-FM >

> s

Other
formats

Real-time feeds

LS

>

—

Transmodel European Conceptual Model
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NeTEX Is for static data &
f?)fﬁfggmsggtt (SIRI Is for real-time data) ﬁ .._ etc

Fare Products & UQD‘ :
Prices Booking
BASELINE Systems

PROVISIONING

NeTEx 8. ]
STATIC — o
DATA Planner

Engines
Realtime
Operations
BASELINE
PROVISIONING

m Real Time Rea'_T'_me via any
- Prediction

Feeds Engines SIRAM route!
-

é g
4 Data must
fit together

|dV Buluue|d diig

Moving Britain Ahead
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Upstream vs Downstream
Department  (NB GTFS & NeTEXx are complementary!)

for Transport

Maps QW NeTEx

letwork Timetable Exchange

Networks

%“aﬁ

Data Creation:
Planning &
Integration

mel T

QQ H " E.rj Integration &
R = e B D build
ﬁ Timetables Q
O L N ‘ e
Data Creation:

Operations

o

SIRkxx

4
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Functional

Area

Public Transport data - T
Department = inctional Activity vs Time of Travel

for Transport
— | | |z
a o [ml
4 i o<
PASSENGER Pre-trip On trip, Historic &
|NFOR|\/|AT|O|\| planning real-time Query Stats
FARE Sales, Historic
MANAGEMENT Offers Validation Transaction
& Control Settlement
Network, Vehicle Historic
TRANSPORTATION Scheduling monitoring Operation
& control

Asset & Preparation, . .
> Fleet Movement Historic
INFRASTRUCTURE Management Usage

Before During After
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Standards Scope

Department  -UNCtional Activity vs
for Transport T
Trav =

, <
PASSENGER | Pre-trip D
INFORMATION planningy 72 b
] . TR
FARE ales, Hlstorl_c '
MANAGEMENT Offers > > Validation Transaction /
| . & Control Settlement
Network, | Venicle Historic
TRANSPORTATION Scheduling > monitoring e i
5 k11
| | SIRkx OPRA
Transmodel
INFRASTRUCTURE /4 Manateimen - 0 etc

Before During After

Functional

Area
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NeTEXx Profiles

Department
for Transport

N N N N - = e ey N B B B B N N S e e e e el

PLACES

NelEx

An Exchange Format for PT data:
a concrete implementation
. (W3C XML Schema)
' 4

W el=lsje)

I
I
I
I
I
[rccessour ],
I

| OPERATORS | :
I

I

I

I

I

I

I

I

I

I

I

I

I

OPERATORS

TIMETABLES \

TIMETABLES

-----i--l-i---b‘

------------\

4 .
FARE PRICES (D NeTEx Profile: FARE PRICES
A 3’| | Local agreement for using NeTEX in SILZ
- g . . g 'A N ’
NaPTAN. SIZ a national or international context
a y AN . .
NPTG, TXC for a specific business purpose )
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. NelEx
pepartment  ASpects of a NeTEXx Profile -

for Transport Q
)

(0 A Profile - Scope?
A Relevant subset of NeTEx data elements for specific local business
requirements.
A Mapping of legacy data elements to NeTEXx.
A Profile - Local Technical Details?
A Use of identifiers & codespaces.
A Use of coordinate systems (O/S, WGS85..), Time zones, etc.
A Profile - Use in National Context
A Granularity of NeTEx data files
A Participants & Workflow of data exchange
A Validation & Verification processes
A Profile Management

A Stakeholders?
A Governance processes for future evolution
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A NeTEx 1 Evolution from National Standards

figs

2000 2011 2012 2016 2018
Transmodel  Transmodel Transmodel Transmodel Transmodel
‘ v1.0-v5.1 v6.0 v6.0 (P1, P2, P3) 6.0 (P4, P5,P6) _ v6.0 (P7,P8)
eoeey i | O > ‘ | ; ‘ ' ‘ I
legacyde = VDV452 > NeTE CElS
— . v1.08F NeTE CEN CEN
Legacy .uk> ZhS ITra”S);?:ang‘> . paft vli@ NeTE NeTE
--------------- AS : -
------------------ o . ; Part2 v1.0 vl.l
| egacy .ni > == ison, Noptis, :
_______________ etc Part3
a2 o4
e > _________ — >
= .' — -— — __
TAP 1 de profile‘a G
(Rail far : ~| | NeTEX
fr profile EU N2
P E PROFILE EU
.nl profile E Time ReIFEE
—= | | tables Fares
=t==>|l.no profile E&

Moving Britain Ahead
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G

bepartment -~ CEN Standardisation ‘E

for Transport

A Open review and voting process
4 Need 5 countries to create a new Work Item

21 R Multi-country review organised through National

137 St é’ . g g
andards Bodies

bsi A British Standards Institute + Mirror bodies (e.g., PTIC)

ABREXIT: fiThe British Standar d:
be a voting member of CEN, like other European Free
Trade Association (EFTA) members, and there is no

suggestion this will c¢changeo.
mm A Attention to existing Standards
B+ A Where available, reuse

@ A Lifecycle management
A Standards must be completed and reviewed to set timescales

_» A Different tracks for new / mature areas:
&s 4 Technical SpecificationC Full Specification
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Standards Governance NeTEx
Department CEN 278 WG3 - Subgroups for PT Info

for Transport
CEN/TC278 [ WG 3 a
@ Public Transport
. — |

Plenary Chair:
1l

sc1 S SG 3 D T scs 11
Data Communication Passenger Datamodel i
on Vehicles Information Transmodel '

SG5 pmm SG 6 SIRkxx| SG 7
Interoperable Identification of Service Interface for
Fare Management fixed Objects in PT Real Time Information

BE sgg

Distributed Journey
Planning
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N

Department - N eT Ex
ormanseort NE TEX Deliverables & IPR

!!\ A CEN specification documents (Modular) fol
AP1: Network, P2: Timetables, P3: Fares ©
AAvailable from BSI £ Buy, Copyright CEN

‘b A UML Models (Modular). £ Free, GPL @m
AConceptual, Physical S

@ A NeTEx XML schema (Modular). £ Free, GPL

AUniform grouping & versioning mechanisms to.
support large scale integration

ML

@ A XML Examples (Modular). £ Free, GPL :
ABYy Topic and Subject =

@ A Website, white papers. £ Free, GPL ‘&

Ahttp://netex-cen.eu/
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NN

pepariment. - UK NeTEx Deliverables & Im

N
BN A UK Profile(s) :
ABasic Timetable, Basic Fares: ©
AAdditional Fares
AFull Timetable, -
> A UML Models of Profile. £ Free, GPL =
2 AConceptual, Physical '
A XML Examples (Modular). £ Free, GPL
AFares
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oo a NeTEx

for Transport

The Transmodel /
NeTEX approach

Model Driven Design

Software engineering for robust standards
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O

" MODEL DRIVEN DESIGN

4 Conceptual Model is
implementation CONCEPTUAL

independent MODEL
A Use to design

A Described in UML

4 May have alternative
Physical Models for
different target
Implementations

A XML Physical design
as UML

4 Implementation is
derived from physical
model.

A NeTEx XML Schema
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Designing a CEN Exchange format -
Package & Element level traceabillity

EEmY EEmocE R o

\i: , s X%, @

4 Traceability P
A Equivalent elements can be found at each level

A Physical design and Implementation each add
further detail and constraints

4 Tool support (EA, XML SPY, OXYGEN, etc)
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Designing a CEN Exchange format
Package & Element level traceabillity

o JB 3 I )

AR O e NeTEx 2014 (revised 2017) 1.1 [lszh NeTEX
Al Part 1 - Commaon Concepts (CC) - EI MeTEx Framework * EI& NeTEx Schemas

-] NeTEx_top_level Schema
bt £ Methodology | b7 NeTEx CC Versions & Validity MODEL BIE NeTex top_
1 £3 CC Versions & Validity MODEL —— | - (S MeTEx_top_level wsdl

11 £ CC Responsibility MODEL //’b_tl NeTEx CC Respo.nsibilit}rMODEL \ @IS Frames Containing netex objects
b £ cc Explicit Frames MODEL [ £ MeTEx CG Genlerllc Framework MODEL — -3 netex_fran'!e.:wurk_TM_CC
b1 £ CC Generic Framework MODEL [ ﬁ MeTEx CC Explicit Frames MODEL \\\ﬁ neiex_utllrt:.r_'l'l'.!l_.t.:[:

) £ NeTEx AC Alternative Name MODEL M@ netex_responsibiity_TM_CC

[+1 53 CC Reusable Components MODEL
Al Part 2 - Public Transport Metwork Topology (NT)

{1 53 ND Metwork Description MODEL

[+1 £ FO Fixed Object MODEL

[+1 £3 TP Tactical Planning Components MODEL

|1 £ NT Explicit Frames MODEL E& netox.part.1 Network
Al Part 3 - Timing Information & Vehicle Scheduling - @B netex_part_1_frames

=1 £3 TlourneyAndlourneyTimes MODEL — [ 3 NT Explicit Frames Model @I netex_part_1_ND

[+1 £3 TlJourney Accounting MODEL ‘\F—ErNETF—X Part 2 MODEL ™ -E [y netex_part_1_TP

11 £3 Tl Dated Journey MODEL [ £3 Tl Journey and Journey Tirmes MODEL —_— -E [y netex_part_1_ifopt

I+1 £ Tl Passing Times MODEL [- 3 JA Journey Accounting MODEL T -BIEy netex_part_2 Timetables

b1 £ TI Vehicle Service MODEL I 3 DJ Dated Journey MODEL ‘B netex_part 2_frames
i1 53 Tl Vehicle Journey Assignment MODEL [> (3 PT Passing Times MODEL B netex_part 2 TLIT
[
I
[

B ﬁ netex_genericFramework_TWM_CC
1 & netex_reusableComponents_TM_RC
____--—»ﬁ netex_framework_frames

my netex_all_objects_framework-v1.0 xsd
netex_all_objects_generic-vw1.0.xsd
netex_payload_framework-v1.0.xed

[+ [ MeTEx Additional Common Concepts 1.1
T TEx RC Reusable Components MODEL * —
4 [ NeTEx Part 1 MODEL* -

[ £3 MD Network Description MODEL

[+ [ FO Fixed Object MODEL *

[- (3 TP Tactical Planning Compenents MODEL*

-E ) netex_part_2_TI_Vs
11 £ TI Explicit Frames MODEL (£ VS Vehicle Service MODEL @[ netex_part_2_DM_RO

[ Additional Commeon Concepts (AC) £ W5 Vehicle Journey Assignment MODEL -EIEYy netex_part_3 Fares

[ Part 4 - Operations Monitoring & Control (OM) £3 Tl Explicit Frames Model -

[ Part 5 - Fare Management (FM) [ (£ MeTEx Part 3 MODEL
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23

4 UML model identifies dependencies -

Modularisation & Package dependencies

4 You only need use the elements you require for your use cases

pkg XSD NeTEx - Part 3 - FS Fare Structure Model Dependencies /

XSD NeTEx FM FS Fare Structure Intm/

FareStructureElement

I=] FareStructur

FareStructureElementPrice

Tariff
TvpeOfIariff
7F e
[ -~
J .

F5 ValidableElementModel

ValidableElement

[5] ValidableElementPrice

ControllableElement Name:

ControllableElementinSequence Author:

ControllableElementPrice Version:
Created:
Updated:

=
=
=]
=
=

FS TimeFareStructureModel

TimeUnit
TimeUnitPrice
Timelnterval

(=] TimelntervalPrice

=l
- TimeStructureFactor

XSD NeTEx - Part 3 - FS Fare Structure Model Dependencies el

NeTEx

1.0

13/10/2013 14:55:37
07/12/2017 02:16:48

- FS QualityFareStructureModel

- StartTimeAtStopPoint

QualityStructureFactor

E QualityStructureFactorPrice
FareDemandFactor

FareQuotaFactor
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Building on Existing data elements
AN AN

e
\ --------
\ 7 \

“ N /’l ! \\
I
SERVICE CALENDAR FRM\E /’ \\

-’
-
-
-
-
-
-
-
-
.
-
-

R (Day Types, etc) \ /’ ,’I
A LN ’ ~]\ N / FARE RRAME N
RESOMRCE \ s /"\ K (Produgts & \ “
\ S (N ] ;
FRAMES \ " ,/ ] Taritrg) 00
\
k\ ‘\
S \ \ SALES »
\ \ TRANFACTION
\ FRAMES

]] (,F;yr?chases)

SERVICE FRAMEs
(Stops & IiAri\gs etC)// )
W g
A /s
l/' TIMETABLE FRAMESs d
lE \ (Products & Tariffs)

FARE FRAME
(Prices)

SITE FRAME
(Physical Stops, Accessibility. etc)

COMPOSITE FRAME
Grouping
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o
H

Model Driven Design

A Conceptual model

C@ 4 Uniform vocabulary of atomic, orthogonal, concepts
&A 4 Clear separation of concerns,
~ vy . . .
(@) 4 Well defined relationships

a%;. 4 Modularised to satisfy specific use cases

;F 4 Joined up thinking!

A Physical Model

'. 4 Uniform Mapping from Conceptual to XML
Q 4 Systematically Engineered
%% 4 Traceability across design levels

2z
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Transmodel 6.0 Functional Areas

4 Modular;
A Tm-P4:
A May be used  Operations Monitoring &
selectively Control

. X | L
A Linear | ‘K | gg?

dependencies |

4 Models, not APIs

A Use to design
exchange.
formats

Tm-P3: Timing &
Vehicle Scheduling

A Use to design
API payload

A Use to
reconcile
different
formats

Tm-P8: Management
Information & Statistics
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NeTEx 1.1 Functional Areas

4 NeTEx implements only a
subset of Transmodel SIREXX
A Stops, Routes, Timetables,
Fares, etc & (

A Fare Management has
structures & prices, but not
Sales Fare Validation &

Control \K

A Some Operations and
control APIs found in SIRI

4 NB NeTEx Specification N
parts are numbered
differently to TM

A Nx-P1=Tm-P1 + P2
A Nx-P2=Tm-P3

A Nx-P3=Tm-P5A SUBSET ’~® SIREXX
N
NelEx

T\

Nx-P1: Core
Framework
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SERVICE
CALENDAR
FRAME
(Day Types,
etc)

/
U
U

AN/

4
4
~
<
\
\

RESOURCE
FRAME
(common
components
& codes)

2%

\
\

FRAMEWORK &
NETWORK

\

IOE FRAMEs

o'étops & Nges etc)
\

SITE FRAME
(Stops & lines etc

INFRASTRUCTURE

TIMETABLE

gOI\{[IP_OSITE FRAME FRAME
ontainer \ (Fixed infrastructyre)
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\ FRAMEs

)

PART2 1
TIME
TABLES

NetEx Specification Parts

PARTS3 - FARES

L AN

FARE

™~

+=¥ FRAME

Re (Products &
Tariffs)

S

N

L3

\
FARE FRAME N
(Prices) S

SALES
TRANSACTION

FRAMEs -g
. =/
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Department
for Transport

Conceptual
Modelling of
Transport Systems
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0 - . .

m.@ Describing a simple journey
fromAtoB 1 e.qg. foratrip
planner
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DEFINE YOUR TERMS!

Stop ?
Station? Halt? Platform?
Journey? Trip? Interchange? Connection
Ride? Leg? Boarding Point Bus, Coach,

Passenger? Train, Vehicle,
Customer? Transport?

Ticket? Fare?

Fare Product? Offer? |
Tariff? Fare Price? Rail? Train? Route? Line? Track?
Travel Document? S Railway? Railroad? Service?
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A PASSENGER makesa T R

ACCESS LEG

PT CONNECTION
LEG

ACCESS
LEG

The passenger 6s TRI P i s RiREd enaywstartoo f 0 n e
end by an ACCESS LEG and may be interspersed with PT CONNECTION
LEGS
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A VEHICLE makes a JOURNEY

VEHICLE
JOURNEY

VEHICLE
JOURNEY
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O A Common PT data Model:
m@ Atomic Components, Consistent Names

| PTRIDE

N\

VEHICLE JOURNEY
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Data Models S

class XSD NeTEx TP Service Pattern Intro /

4 Using consistent definitions
allows us build a model

A Entities & attributes

A Relationships
C Association: 1:0:, 1:0, 1.*
C Aggregation 1:*, 0:*
C Inheritance

made up of
classifying

Zone

0.* Tarifizon&™

composed of

included in

defining

start of

Name: XSD NeTEx TP Service Pattern Intro
Author:  NeTEx

Version: 1.0

Created: 06/09/2018 10:06:27

Updated: 04/11/2018 17:49:55

4 A model lets us analyse how the
data elements relate to different
functions

A Separate out concerns

A Break down into separate
submodels, clear
dependencies

A Factor out reusable
components
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A typical Bus timetable
(Metrobus Route 1)

- -
Tollgate Hill - Broadfield - Crawley - Bewbush
AN
0® W SO ee®
?O@'ﬂ e W 6’5‘3\6 qa'@ @ ‘59 ‘e wo' o of '0\15“
A58 \\q‘& o e oM o 50 N
- e < o 0 o @ GO ¢
Daily o - . a H g ® M
from 3rd February 2018 EEEEN
Mondays to Fridays

Pease Pottage Black Swan, 0537 .. 0631 ... . e e —r wmm am wm e e - = omom -
Tollgate Hill Cemetery,.m . i 0807 } 0655 .. 0728 .. 0758 0811 . O0B44 0903 0920 35 50 05 20 1434
Tollgate Hill William Morris Way 0540 0608 0633 0655 0713 0729 0744 0759 0812 0826 0845 0904 0921 36 51 06 2 1435
Broadfield Barton._.._...o.o.o.- 0545 0613 0643 0701 0718 0734 0750 0B06 0820 0833 0851 0910 0926 Then 41 59 11 26 1440
Southgate Wensleydale. ... 0551 0620 0650 0708 0726 0742 0759 0816 0832 0847 0902 0919 0934 at 49 04 19 34 1448
Crawley Bus Station (ar...-.... 0556 0625 0655 0713 0731 0748 0805 0822 0839 0855 0910 0925 0939 these 54 09 24 39 until 1453
Crawley Bus Station, Stop ... 0558 0627 0657 0715 0733 0752 0809 0826 0843 0859 0914 0928 0942 mins 57 12 27 42 1456
West Green Crawley Hospital.-... 0601 0630 0700 0718 0737 0756 0813 0830 0847 0903 0918 0933 0947 past 02 17 32 47 1502
Gossops Green Shops. - 0705 0724 0743 0802 0810 0837 0854 0910 0925 0940 0954 each 00 24 39 54 1510
Bewbush Dorsten square.. 0703 0726 0747 080G 0824 0842 0853 0915 0930 0945 0959 hour 14 29 44 59 1515
Bewbush West Barlow Roadu.-.. 0614 0643 0713 0732 0751 0810 0828 0846 0903 0919 0934 0943 1003 18 33 48 032 1519
Bewbush Dorsten SquUare..mw.m.. - D617 0646 0716 0735 0754 0813 0831 0849 0906 0922 0937 0952 1006 21 3 51 06 1522
Mondays to Fridays cont...
Tollgate Hill Cemeteryo.m.mmmm 1449 1505 1520 1537 1553 1609 1625 1641 1658 1716 1738 17586 1821 1851 1921 1951 2035 2142 2249
Tollgate Hill William Morris Way 1450 1506 1521 1538 1554 1610 1626 1642 1659 1719 1739 1759 1822 1852 1922 1952 2036 2143 2250
Broadfield Barton.—..-..-.-.um.. 1455 1511 1526 1543 1559 1615 1631 1647 1704 1724 1744 1804 1826 1856 1926 1956 2040 2147 2254
Southgate Wensleydale. 1503 1520 1536 1552 1607 1623 1639 1655 1712 1732 1751 1811 1833 1903 1933 2002 2045 2152 2259
Crawley Bus Station (arm) aumm. 1509 1526 1542 1558 1613 1628 1644 1700 1717 1737 1756 1816 1838 1908 1938 2007 2050 2157 2304
Crawley Bus Station, Stop 1£5.... 1512 1529 1546 1602 1616 1631 1647 1703 1720 1741 1759 1819 1842 1911 1940 2009 2052 2159 2306
West Green Crawley Hospital..... 1578 1535 1552 1608 1623 1637 1653 1709 1726 1747 1804 1824 1846 1915 1944 2013 2055 2202 2309
Gossops Green Shof e e 1327 1543 1600 1617 1637 1645 1701 1718 1735 1755 1812 18371 1852 1921 1950 2019 2107 2208 2315
Bewbush Dorsten Square......... 1532 1548 1605 1622 1636 1650 1706 1723 1740 1800 1817 1836 1856 1925 1954 2023 2105 2212 2319
Bewbush West Barlow Road...... 1536 1552 1609 1626 1640 1654 1710 1727 1744 1804 1821 1839 1859 1928 1957 2026 2108 2215 2322
Bewbush Dorsten SQUAre.mwm.- - 1533 1555 1612 1629 1643 1657 1713 1730 1747 1807 1824 1842 1902 1931 2000 2029 2111 2218 2325
[CI:IDE: £ Rail Station nearby. ]

© Metrobus 2018
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A Typical Bus Route
(Metrobus Route 1)

1 Tollgate Hill -
Broadfield - Crawley - Bewbush

METRO METRO

Daily service from 23 April 201 6.

-, o W
P
T et

Te Ambubnce Satien

The Mardens

Crawley
Hospital &l

Station Way

Bus Station Crawley
Travel Shop

g STEBUINOS <

Py uoysug

Medway Road
Gossops Green
Shops

Bewbush
We:

® Dorsten Squars

Bewbush

> erursToR . N . .
Hot @ & P(,,f:me Memorial
£ 2 g . Gordens ¢
o g P < '
2 P 3
# v
L s i
Crosskeys :
Church e Y _ 0 &
N Saintjohn B Halter
the Baptist - Caunty S P~
" 343l Taxi g
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Transport @
METRO 1

«.‘.{ -/{)fservice from 23 April 2016,

I

@ 01293449191

NeTEx UK Fare Profile - Introduction

% TM: The Network
partment - HMESE\ Description

Tollgate Hill -
Broadfield - Crawley - Bewbush

& (=

V+V>V>V.V

V
V.

POINT OF INTEREST

(hospital)

metrobus.co.uk

OPERATOR 'l‘
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%%@Sﬂtﬂ TM: The Network as the
Timetabled Stops & Links

4  Directional !

A May differ in
each direction

(= o
2% e \S xe e wos? 6("*3 X
. o e 2 S N
4 Used in passenger oe P 20O ey ey o? WO
. e 0\9 xO o\) N (o o5° <
Timetable ? ‘( % S % C.. 6 %
4 I\r/l]ore detailed TEEE
than : :

schematic
map

. : .—P.—b.—b.—b.—b.—b.—b
- "0 60 00 060 0 0 066 o e

+—9 7—.4—. 4“0 0 0 00 —0 000 —0—0

>

r4
@
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TM: The Network as a &% ﬁ@

Physical Route
AR

o X
R ooz i [

Tollgate Hill -
Broadfield - Crawley - Bewbush

MODE T~ MEeTRO

@ Daily service from
-
%.{ -/ S
, B
E

KEY:
» Bus stops
& Rail Station nearby

mmmm Certain journeys only

Pottage .

OPERATOR

B 01293 44919| scok |

@
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The Network as the Operational
route

o)
w9 G e o Qo cee®
geat,e © zo\\ga\e ?‘oaé‘ e §o\)«\9°‘e93«\e\l 2 RO 9°$f,oﬂ>$ ° e«bo"“
O O 9 9 O 9 U 9O 9 U 99 v 9 ¢
@ ¢ &6 ¢ 6 &6 ¢ o ¢ o o o6 o o o

o> 0—> 0—> 00— 00— 60— 06— 0—> 0—> 00— 00— 0—> O—> 0—>
4“0 0 0 0 0 0 00 0 F OO0 —0—0

vvvyv V V VvV VVvVVvV VvV V V VVVV YV
> 050> 0—>0—> 0—> 0—> 0> 0> 0> 0—>0—> 0—> 0> 0> > 0—>

V*V’ *V’V 4“0 00 00 0 00 ¢0 0 00 0 ¢0 <00 —O
TIMING

PATTERN: X X X X X X X X X X X X
TIMING POINTS,

TIMING LINKs

XrXX>XrX
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bepartment -~ The Network for use in timetabling

for Transport

)
= e o
x2S an -\ xe S \¢\05° R o
© xe (e 2 N S RS
0en® (WP 0¥ ST (e S 0P gen®
: Rp—— -. @ 3 e 2] ® D

@ 06 0 06 0 ¢ © ¢ O O 90 & ¢ ¢
@ ¢ &6 ¢ &6 ¢ ¢ 6 6 6 06 6 6 o o
o> 0—> 0—> 00— 0> 0—> 00— 0—> 0—> 00— 00— 0—> o> O0—>
& B2
JOURNEY PATTERN:
STOP POINTS/LINKS 4 i ~
IN J(?URNEY PATTERN @ :-' @ @ @ @ @ @ @ @ @ @ @ @ @ @
Stopping | : .
© © © 0 O © 0 0 O ©
MVWMW A S| )

Express |
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JOURNEY
PATTERNS

®-O+@>00

TM: The Network
Description

Tollgate Hill -
METRO 1 Broadfield - Crawley - Bewbush
Daily service from 23 April 2016.

o
X
IAAAR|

D).
POINTS IN

B 01293 449191 metrobus.co.uk
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S | POINTSs IN

- JOURNEY
////////////PATTERN

JOURNEY
PATTERN

OPERATOR
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JOURNEY |

JOURNEY
PATTERN

O

hEs

/§> POINTS IN |
|1 JOURNEY

PATTERN

PASSING TIMEs




O
TM: The Network for use In timetabling ﬂ]‘;—?

A ’” A
Department \
XD
for Transport W o o N© NS PEC
?ease _‘o\\ga g‘oaé c,o\)“\g X i\ X \& 605«,0? gesﬂb
- D

O 0V 0 VU 9 VU U 0 0 e 9wV Oewew
@ ¢ 6 ¢ 6 6 ¢ 6 & 6 o & 0 000
o—b o

0

JOURNEY PATTERN: ©) 0 ©) 0

A
STOP POINTS/LINKS IN \L@ ~'.: y%& ﬁ©]§ ﬁ% ﬁ AN yﬂ AN ﬁ] <= Z] ]

JOURNEY PATTERN

0404 [X ¥ ¥ ¥ X ¥ % X X XXXX]

TIMING

PATTERN: _

miNe| RUN TIMEs | 3M 5m  6m 6m 3m  5m 4m 4m 3m
— 3 g B8 B 3 B B H E
TEERE | WAITTIMEs | 4 2m |5

e 1D > DY P DY D
l.— PASSING |- ;05:37 d05:40 d05:45 d05:51 a05:56 d06:01 d06:06 ~

TIMEs o~ o A d05:58 o o a06:17

Moving Britain Ahead
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Department TM: A Bus timetable as

frranspot — model elements TIMETABLE
[UNE

Ll -
FACILITY Tollgate Hill - Broadfield - - Bewbush
ge
_\ 52?01‘:&
ed

T Daily E

Mondays to Fridays
Pease Pottage Black Swan....euum. - 0634 . L. - - v mm wm . - a o - .
Tollgate Hill Cemetery......... L 0607 1 0655 .. 0728 ... 0758 0811 .. 0844 0903 0920 35 50 05 20 1434
Tollgate Hill William Morris Way 0540 0608 0633 0656 0713 0729 0744 0759 0812 0826 0845 0904 0921 3/ 51 068 21 1435
Broadfield Barton.. . 0545 D613 £E42 0701 0718 0734 0750 080G OB20 0833 OB51 0910 0926 Then 41 53 11 26 1440
Sou'lhgmwensleydale.-. 0551 0620 N&50._0708 0726 0742 0759 0816 0832 0847 0902 0919 0934 at 49 04 19 34 1448
Crawley Bus Station (arr)S.. . 0556 0625 0655 these 54 09 24 39 until 1453

57 12 27 42 1456
1502
1510

O Crawley Bus Station, Stop |G 0558 0627

@West Green Crawley Hospital.... 0801 0630 0700
Gossops Green Shops.
Bewbush Dorsten Square,,

.ﬂewlxlsh West Barlow Road
Bewbush Dorsten Square..

0713
- 0617 D846 0716

Mondays to Fridays cont...

Tollgate Hill [ o 144% 1505 1520 1537 1553 1609
Tollgate Hill William Morris Way 1450 1506 1521 1538 1554 1610
Broadfield Barton.... 1455 1511 1526 1543 1559 1615
Southgate Wensleydale... 1503 1520 1536 1552 1607 1623
Crawley Bus Station (arr)S - . 1509 1526 1542 1558 1613 1628
Crawley Bus Station, Stop |Sh.o. 1512 1529 1546 1602 1616 1631
West Green Crawley Hospital..... 1518 1535 1552 1608

JOURNEY
PATTERNS

Gossops Green Shaps, 1543 4600 1617 1631 1645 1701 1718 1735 17
Bewbush Dorsten Square,, 1548 1605 1622 1636 1650 1706 1723 1740
Bewbush West Barlow Road 1552 1609 1626 1640 1654 1710 1727 1744 1804

Hew'+5h Dorsten SquUartu mmeme. - 1533 1555 11512 1629 1643 1657 1713 1730 1747 1807 JOURNEY
[l:}.(lne: s aanstationneamDC]qj[j 0 S S N S S ) G S [ S

; , FREQUENCY
/ |

NOTICE JF | VEHICLE JOURNEYs

PASSING TIMEs
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A VEHICLE JOURNEY follows a JOURNEY PATTERN, to a
pr— TIMING PATTER over a SERVICE PATTERN, along a ROUTE
ap data

FEATUREs | ——

TIMING PATTERN:
TIMING POINTSs,
TIMING LINKs

JOURNEY PATTERN:
STOP POINTS/LINKS
IN JOURNEY PATTERN

8 () 8 () ; -
TIME DEMAND TYPE | s ~ i ~ , s ~
RUN TIMEs, § ; § |
WAIT TIMEs = 10:14 E 10:20 | | . 110:31

L \ PASSING TIME
PASSING TIME AN

T PASSING TIME PASSING TIME

PASSING TIME
O .boo:

VEHICLE JOURNEY
Departure times

LINE NETWORK
LINE SECTION
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NN

D t t . . _
oramemort | O0Me T(ansmodel principles:
Separating Concerns

4 Separate the different functional layers

A E.g. Path on road (ROUTE) vs Sequence of Stops (SERVICE
PATTERN)

4 Separate the spatial from the temporal
A E.g. Route vs Timings for the route

4 Use a common architecture for spatial networks
AUse a common APATTERN of POI NTs anoda
A Provide means of co-locating different layers (PROJECTION)

4 Separate the Planned Calendar from the Operational Calendar

A E.g. Day type that applies (SERVICE JOURNEY) versus assigned
Calendar day (DATED JOURNEY)
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NN

o Advantages of Model Based
Design
A Reusable:

4 The same concepts & data sets can be used for

A All PT domains: e.g. Networks, Timetables & Fares,
A For all Modes,
A For different use cases: planning, operations, PI, etc

A Precise, Modular

4 Separates data sets of different stakeholders
4 Only need to use relevant components / modules
4 Extensible, Flexible

A Less complicated overall
4 Single, uniform set of concepts
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Department
for Transport

Some further
Comparisons of

Transmodel/NeTEXx
x GTFS

X Rail Modes
X TransXChange
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TM- A VEHICLE JOURNEY follows a JOURNEY PATTERN to a
TIMING PATJARN over a SERVICE PATTERN along a ROUTE

VAAAY
TIMING PATTERNS

X>BX>XrX

H>H-0>0>0

JOURNEY PATTERN(S)

0000

TIME DEMAND TYPE
RUN TIMEs,
WAIT TIMEs

VEHICLE JOURNEY(S)
Following journey
pattern & timing pattern

1k

»»»)»)

O : <
VEHICLE JOURNEY(s) )
FOHOWingjoumey’l'_ 1 \ M

pattern @
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O A VEHICLE JOURNEY (Gtfs-Trip )

m@ IS for a LINE
e =k

(Map data) ® 1. P
® i i ® ] ® ® e
ROUTE | | | ® ® . . @
Projection : o 5 — i
(Gtfs-Shape) ! ' : ' .

VEHICLE JOURNEY(s) / \\10:02 | i | 10:14 i 10:20 /1 10:31

T k
PASSING TIME

PASSING TIME PASSING TIME N PASSING TIME ‘
(GTFS-Stop_times) = PASSING TIME

AT PASSING TIME
Oty

Poe
O

7
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= NeTEx & GTFS
Department

for Transport |nter0perati0n -
4  GTFS is useful subset TI m Etab | eS

of timetable data for
trip planning

4 Layers & times
at stop resolved

4 Does not have
underlying
reusable N

elements to
build RE ™

A e.g.journey

patterns, L\ w &
routes. B o 4E) <:> ﬁ
L.é--o’ ‘ ‘

4 Does not cover

complex aspects & — i+
A eg. /“\" 3 /‘] 10:02 L l- X
Gectons (BB | CHE 4 O

. join/spil, A :./:: l_—— A Q w20

makeup, w HHh 4 -

ete Ec & TH

4 Does not cover
some

. oO—ono—mon
operational data 1 1
OO o—ono—m Q
4 Round trip i TALCoOSSYyO0 Integration &

4 Lose some o build

elements -
4 Interpolation

errors

54 Transmodel Standards Harmonisation Moving Britain Ahead




m& NeTEX & GTES

tment . .
o ot WM Interoperation
Fares & Prices

4 GTFSis very
basic subset of
fare data

A Flat & P2P
structures

A Simple
absolute
prices

A Minimal
Aiproduc A\ x .

definition =
e . . /O
A m;?r?;/ng & Q’ 8320 V& E. 4 % @ <:> a
t @

common

distinctions -- kk i‘ ¥ f i‘] ('i\.
4 Round trip is 'i'a li"ﬁ =3 A EE) @ D

very, very
ALOSSYO

Integration &
build

N
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This works for any mode - mﬂrj
Department  e.g. Eurostar Routes & Destinations

for Transport
( Eurostar Lines '
Brus_,sgls
t I!’-:r?c(:jrc;: Ebbsfleet Ashford Fr%?rlﬂi Euggz Midi

Paris
Gare du Nord

“d

Marne La Vallee

C} Disneyland

Avignon

» Moutiers Aime Bourg

=026 <—.<_.<—.

JOURNEY < O 75 w
PATTERN(s)
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TIMETABLE
Eurostar
timet

BRUSSELS > LIL

OPERATOR

i

TRAIN
NUMBERS

v | - -] -]-]- D&S& 07:35 o758 1% ()
AT ACANArAL A 0756 08:35 - 08-59 9113
()
v ||| oss2 09:30 10-01 0957 Q17 O
Bl---1-[+]-]- 10:56 M35 1:57 9125
Bl v {-[-]-]1-]- 10:56 1:35 11:57 9125 %
Bl-|-|v|«|-|-]- 10:56 11:35 11:57 125
- 1-1-1+ mnss 12:35 = = 1257 on —
A EAEaEaEaAEarE 12.52 13:30 14:01 13:45 14:05 2133 O
- - 14m 15:30 16:01 15:45 16:05 o
] v [ - 14:56 15:35 1545 16:05 %141 (o
B} gl -|- - -1-1¥ 15:56 16:35 = 16:57 sas. O3
PASS| NG Tl M ES v v | - 16:56 17:35 17:34 18:06  F1a% ()
B -|- - -] -]¥ 1&5e 17:35 17:34 - woe | sas D
Al -]|- -] -] 1ese 17:35 17:45 1803 | oas  CJ
DAY TYP ES W | - - 1756 18:35 18:45 19:03 2153 E]]
g - - - -] -] 1756 18:35 - 18:45 19-03 9153
al-1- - -] -] 1756 18:35 - 18:35 - 19:10 prrem S
6 SCH EDULED STOP H|-|- [ I I 18:52 19:30 20:01 19:45 20:03 2159 E]]
H|-|- - -[-]v [ mse 19:35 957 10— v
PO | NTS Al-- - ]-1-17 iese 19:35 5 c 957 5 (—
v v || - 19:52 20:30 21:01 20:45 21:03 9163 —
al-|- -1 -1-1 19:52 20:30 21:01 20:45 21:03 9163 %] \ l’
5 SERVICE LINKs (Eac

way)
5 JOURNEY PATTERNS

Funs from 1 April 2018
E Runs until 31 March 2018
E Runs from 4 May 2018

B Runs until 5 January
4 February until

B Runs until 19 March 2018

JOURNEY
PATTERNS

NOTICE

Ru ni\2 April 7718
& unti yandw
4 Febuary 2018
\ “5“@" N\,
ebrfpry March

.
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NN

bepartment — TransXChange vs Transmodel

for Transport

4 Some use of views in TXC to combine TM elements to simplify
A (E.g. Timing Patters & Service Patterns)
A E.g. TimingLink + Runlime , Usage + Wait time
4 Some changes in TM since TM 5.1
A E.g. Routes vs Service Patterns
A E.g. Separate Logical and Physical stops
4 Some discrepancies in TXC
AE.g. TXC Day types (TXC: fdAOperating
A are not first class entities E.g. Dead Runs

4 Some UK Specific Features
A E.g. EBSR Regjistrations
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ar&, TransXChange: Transmodel Layers / and options

, ced by use of Views
TRACK

AAAA / \ /'

TIMING PATTERNSs

X>XX>XrX . TIMING PATTERN MERGED WITH JOURNEY PATTERN
o , |

[semvce pareny | OO e

9
JOURNEY PATTERN(s) !

0000

TIME DEMAND TYPE
RUN TIMEs,
WAIT TIMEs

VEHICLE JOURNEY(s) \
Folouingourtey p——

|
\—I:

pattern & timing pattern

1k

O

VEHICLE JOURNEY(S) 10:12
Following journey
Dattem l_ \
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A TE A

Department
for Transport

Some other useful
PT things that TM/
NeTEx can model

Stations & Transport Interchanges
Navigation & Accessibility

Journey Interchanges & Timings
Journey Accounting (e.g. Subsidies)

X X X X

Journey Coupling, Train Make up, etc
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Logical Stop vs Physical ’

Department Stop vs map feature
for Transport
{ .—-
4 Transmodel: PT layers for
SITES STOP PLACE STOP
4 2D areas as ZONEs \ . ASSONMERT

4 Physical Stop is
distinct from logical

stop
-

T ‘. QUAYs
4 Multiple layers,
separation of

@ I STOPPING POSITION
concerns PATH LINKs :
4 fiProjecti ondENTRANCE BOARDING
mapping between

POSITION
layers as polygons

4 Any location system ~ TTTTTsssssssss "' """"" P - mme LS >

(OS, WGS etc)
4 Can be integrated with G_I_B
Spatial data eg Inspire

4 Areas as Polygons

Inspire-Infrastructure
~link
RailWayStation Area

Inspire-Address
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A Typical Bus Rou
(Metrobus Route 1

METRO

Broadfield - Crawley - Bewbush
Daily service from 23 April 2016,

& 01293 119191 mectrobus.co.uk

© Metrobus 2018
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bepartment — Crawley Station - Accessibility

for Transport

e National Rail Enquiries Home  Train times & tickets MRIEUNIERURCME Changes to train times  Help

Stations & destinations Rail maps On the train Passengers with disabilities Cyclists Luggage & animals Travel abroad

Ground Floor
> Station overview

> Station plan East Park Road

WARLEIALELIRLELELELELELELELELELIEILELIELELE
L4 w L w L J w » w w w L w L J w » w » w »

Platform 2 M
Accessible WC

Cycle Rack/Storage

Entrance
Platform 1

Female Toilets

Male Toilets

Ramp = Office block

Seats Private car park

Station front

Single/Double Doors

Stairs

Station way
Taxi Rank This image is protected by copyright
Ticket Counter Backtot0p ) Backtotop &)

Ticket Machine

EREODEECGNEECDAN

Waiting Room

© National

) o http://www.nationalrail.co.uk/stations-and-destinations/stations-made-easy/crawley-station-plan
Rail Enquiries
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AT
Department
for Transport

Crawley Station - Accessibility e

STOPPLACE L

National Rail Enquiries

Stations & destinatl il maps On the train

QUAYs

|

Ground Floor

> Station overview
> Station plan

Accessible WC

Cycle Raclk/Storage

Enfrance
Platform 1

Female Toilets

HGHE

LB Ak i B K A B A O
g ———
o Platform 2

Home Train times & tickets Stations & on train Changes to train times Help

Passengers with disabilities

Travel abroad

Cyclists Luggage & animals

East Park Road

rrer Y
o

T

EQUIPMENT —

FACILITIES /

_/:

PARKINGSs

Ramp

Seals

Single/Double Doors

Taxi Rank

Ticket Counter

Ticket Machine

EREDEEGENI

Waiting Room

PATH LINKs

ACCESS

SPACE

Station way

Back to fop @

e is protected by co)

Back to top

© National

ACCESS
EQUIPMENT

http://www.nationalrail.co.uk/stations-and-destinations/stations-made-easy/crawley-station-plan

Rail Enquiries
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Department Journeys that split or join, Train
for Transport M ake U p

"y C
( Splitting x 3 ' d
N
S b
Journey Part Couple X1 W e

] 11 / Journey J1 : Part Al © B
A ourney I d
d ; Journey J2 : Part B2 Q
I

Journey J2 : Part B1
Journey J2 y

Journey
M1

l

| | |
Journey J3 \ Journey J3 : Part C1 )
9

4 VEHICLE JOURNEY, JOURNEY PARTs, JOURNEY PART COUPLEs, JOURNEY MEETINGsS, etc
4 TRAIN, TRAIN COMPONENT, etc

Moving Britain Ahead
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Department
for Transport

A Conceptual Model
for Fares
- an Introduction
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Modelling a "Fare"é

, User Type, Ticket? Fare?
Fare Product? Offer?
Tariff? Fare Price?
Travel Document? etc
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Describing
Fares with
Transmodel
| NeTEx B

A
4

Pricing

Prices attached to elements

Pricing rules
Adult flexible single costs £30
Child = 50% Adult price

Network
Basis

Tariff
Structure

Access
Rights

Fare
Products

Sales Offer
Packages

Travel
Specification

roduction

Network
A stops, tariff zones, line, operator
AZone 1 contains 8 stjc

Fare policy / tariff structure: h

Aspace-, time-basedéaccess
A P2p fare, Stage fare, Flat fare p

Rights to access & consume services: )
A scope and order of use
A validity and usage rules
A bus trip stop X to stop Y, metro trip 3 zones

Marketable combinations of access rights\
Avalidity & usage limiting parameters
A & charging moments

A off peak metro trip 3 zones followed by bus
trip 2 zones ,no interchange, Child reduction/

Sales Offer Description:
A media & travel document types
A distribution channels & contracts
A Paper ticket at ATM, carnet of 10, smartcard

Travel Specification
A Specific set of choices to purchase
A Adult single A to B on a smartcard




Where am | travelling &
what access Is there to public
transport?
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The tariff structure describes the basis of
fares in terms of network and time elements
(as already used to define timetables, etc)

A | @
L RALLEG @

e.g. Point-to-Point train ride I

Tariff
Structure
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Fare structures may be Point-to-point, Zonal, flat,

LT zone counting, distance based, time-based, etc
Structure
@ 2. BUS LEG
é e.g. Zonal, day pass O] "
’ N
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é The tariff structure may also be based on Schedule
related aspects, e.g. fare demand type (Peak, Off-
peak, etc), train category, specific services, etc

SERVICE .@ .@ rice
JOURNEYs / /

WEELGEWS Fal

TYPEs OF -
SERVICE

" = = = -
R A A
e | 56 N |

for ATh e@ @ 08:30 0845 09:02 09:30
W-to0-Z

Holidays

Li neo 08:45 - 09:18  --
@ 08:55  -- 09:28  --
- P 09:15 09:10 09:48 09:55
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