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Purpose of this document

Help data providers to understand better the
common points and the differences between
NeTEx and GTFS specifications as to content
and other different aspect of use.

Enable the correct conversion between the two
formats whenever is needed

Enhance knowledge on how to make a
comparison and a detailed mapping between
standards/ specifications using the Transmodel
conceptual model for Public Transport - Using
the concrete example of NeTEX versus GTFS

Support decision making about using the
available standards in the best way



Why create mappings?

To help bridge
GTFS Schedule and NeTEx
GTFS Realtime and SIRI

To facilitate interoperability between systems
Further alignment and long-term harmonisation
Integration of data from different sources
Creation of open-source conversion tools

But...
Consumes lot of resources
Never ends: must be constantly updated (new extensions)
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OUTLINE COMPARISON BETWEEN
NETEX /SIRI AND GTFS /| GTFS RT
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Use cases and modes

GTFS Schedule & GTFS Realtime

= Use-case:
» Passenger information

» Peer-to-peer exchange of data

= Modes:

= Conventional public transportation
» Demand-responsive transit

» On-demand services

NeTEx & SIRI

= Use-cases:
= Passenger information

= Schedule building, planning Operations, fleet
management and (i.e., complex data preparation)

= Fare specifcation and sales

= Multiple workflows including peer-to-peer,
via aggregators, NAPs etc.

» Modes:
= All modes (conventional & shared)

= All types of operation (scheduled, demand-
responsive, on-demand, shared)
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GTFS Schedule & GTFS Realtime

= No formal data model

= Addition of elements/concepts whenever needed

» Pro: Very straightforward

= Con: Longer discussion for extensions of
concepts

|-

NeTEx & SIRI

» Single data model, Transmodel,
modularised by functional area, formal
definitions (with translations to national
languages)

= All definitions taken from the same source for
extensions

= Pro: Reliable basis for extending model,
richer semantics (e.g. complex fares), much
wider functional scope

= Con: Longer modelling for initial consensus.
Uniform implementation

=] =1



The governance

GTFS Schedule & GTFS Realtime

» Change proposals: anyone
» Facilitator: MobilityData or others

= \Vote: anyone via GitHub

» Pro: rapid change process up to a certain
number of stakeholders

= Con: extensions exist outside of the canonical
model

NeTEx & SIRI

» Change proposals: anyone
» Facilitator: CEN via ITXPT
= \Vote: any representative of CEN members

» Pro: consistency of the model for
extensions, harmonised with other CEN
standards

= Con: slower change process to include all
members
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CSV AND XML
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CSV (GTFS Schedule)

= Flat file format

* One type of record per file

= Simple objects only

» Limited description of entities

» Some overloading of attributes to allow alternative
meanings (complex to process)

» Packaged as a zip file

= Versioning at the feed level

|-

XML (NeTEX)

= W3C XML Schema

= Multiple data elements per file

= Complex object structures allowed

» Uniqueness and integrity constraints
= Explicit objects (no overloading)

» Responsibility model

» Single (or linked) documents

= Version Frames to organize

= Uniform versioning (fine grain possible)

{L1m |



Pros and Cons

CSV (GTFS Schedule)

= Pros
= Simple flat files easy to read
» Import/Export from/to spreadsheets possible

= Compact and Efficient

= Cons:
= All validation is programmatic

= Complex rules to assemble (open- source tools
to assist exist)
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XML (NeTEX)

=» Pros

» stronger expression of the underlying model (Easier
implementation of changes)

» Automatic validation (content, data types, referential
integrity and uniqueness)

= Simple packaging (everything in one file)
= Cons:

= Technical sophistication to use (open-source tools to
assist creation)

» Larger files (tools to compress)

detawnkE



CANONICAL MAPPING

Main principles
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Canonical Mapping: GTFS NETEX

Transmodel / NeTEx and GTFS experts have established a systematic mapping

All GTFS elements/attributes / restricted values mapped to Transmodel / NeTEXx entities / attributes
/ enumerations

Preferred approaches to handling identifiers, versioning, organisation of elements within a
document, etc

Examples of a converted GTFS data set are in NeTEx XML examples

==> Suppliers of data management tools should conform to mapping when importing exporting data




Normalized data
model

Clearer definition of
concepts (use of
elements and
inheritance)

How we envision mapping

1 attribute in GTFS= 1
attribute in NeTEXx

But 1 GTFS record
may be split over
several NeTEx
entities

For every further
update of GTFS

16
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Mapping Example - The GTFS Agency Record

NeTEx

GTFES Attribute element NETEX attribute

agency_id id OperatorldType
agency.csv Operator

agency_name Name MultilingualString Y

TimeZone Timezone xsd:string

agency_language DefaultLanguage xsd:lang

agency_phone ContactDetails.Phone PhoneNumber Y

email ContactDetails. Email Email Y

agency_url ContactDetails. Url xsd:anyURI Y




GTFS record / NeTEX basic correspondences

GTFS Schedule & GTFS Realtime

» The same GTFS record may used to
represent several different concept

» Fewer Records, more complex
interpretation

Examples
: = Station, Platform, Node, etc

. physical connection, service to
service connection, connection rules,

Fare, fare price, etc etc
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NeTEx & SIRI

= One element per concept
= Simpler, unambiguous interpretation
= Reusable in different domains
= Extensible without side effects
= Traceability to design model
= One-for-one binding to object model

» Explicit views where efficient: systematically
derived from separate elements

E.g. CALL is (POINT IN JOURNEY
PATTERN + PASSING TIMES etc.
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GTFS record / NeTEX basic correspondences:

agency

Transmodel / NeTEX

OPERATOR or AUTHORITY

stops

SCHEDULED STOP POINT, STOP PLACE + QUAY

Complex mapping

pathways

PATH LINK, SIGN EQUIPMENT

transfers

CONNECTION SERVICEJOURNEY | INTERCHANGE, INTERCHANGE RULE

Complex mapping

routes

LINE

calendar

DAY TYPE, DAY TYPE ASSIGNMENT

calendar_dates

DAY TYPE ASSIGNMENT and OPERATING DAY

trips

SERVICE JOURNEY + DESTINATION DISPLAY

stop_times

STOP POINT IN PATTERN + PASSING TIMES + DESTINATION DISPLAY &/ or CALL

Complex mapping

= frequency

HEADWAY JOURNEY GROUP,
RYTHMICAL JOURNEY GROUP with TEMPLATE SERVICE JOURNEY

shapes.txt

ROUTE LINK, POINT ON LINK, LINK PROJECTION, LineString,

levels

LEVEL
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Simple Mapping Example - GTFS Agency Mapping Intro

Mapping GTFS

» GTFS Agency record = NeTEx OPERATOR (or
AUTHORITY) cas NeTex s agency Mappng v/

» NOTES ;

Conceptual mapping of entities is usually one to
several

“» GTFS records are simplified views
+» Transmodel/NeTEXx

= Separates concerns into separate
elements

= Uses inheritance

20




Mapping Example : GTFS ey Mapping - Detalls

mmmmwmm/

Network

» GTFS agency record
= NeTEx OPERATOR (or
AUTHORITY)

o + CONTACT DETAILS

ETFS Agency may be either 3 NeTEx
AUTHORITY or an OPERATOR.




An Example mapping - GTFS Agency to NeTEx OPERATOR

CSV

agency_id,agency _name,agency_url,agency_timezone,agency lang,agency phone,
10000, Transport For Ireland,http://transportforireland.ie,Irish Standard Time,en, 1-800-300-604

<Operator version="any" id="10000">
NeTEx <Name>Transport For Ireland</Name>
<Locale>

<TimeZone>Irish Standard Time</TimeZone>
<DefaultLanguage>en</DefaultLanguage>

XML </Locale>
<ContactDetails>
<Phone>1800 300 604</Phone>

<Url>http://www.transportforireland.ie</Url>
</ContactDetails>
</Operator>
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Mapping GTFS Trips to NeTEx Journeys — The basics

Terminology differences
Easy!

“ You say route, we say LINE...

“ You say stop, we say SCHEDULED STOP POINT

. class GIFS Scheduls 25 NETEX Timetable dlsments Basic-Calls_/
J/
“ You say trip, we say VEHICLE JOURNEY...
) H Mame: ETFS Scheduls 35 NeTEx Timetable elements Basic- Cals
“ You say stop_times, we say CALL... — R —
i Version:  2023.04.14
o . Jliterols Created:  14/08/2020 000000
“ You say headsign ,we say DESTINATION DISPLAY - Upsated: 04/08/2023 02:35:39
bus
coach +or :
funicutar
‘dass GTFS Journey Model - Basic =t
rail +waorked
I ey on o.*
: | —
uamn:: ;T’:SJGIIMMOGE"BISK - p— water Joumey
Al - -
\,Mh',.. 20230014 +defined by [ Fterals cableway Vehidelourney —
Created:  18/08/202000:00:00 " Firport snowandlce
Updated: 25/03/2024 15:21:55 +zoveming o1 +exceptions for _ r3istation seifDrive sused 1
metroStation ift by
coachStation fermry
+Hollowed by o .ml - busStation ather or 0.t
i = S
0.1 +or fe-nrpcn N
! rvicelou oo
) [ femystop | == rney
V onstrEstELs o
e onstreetTram +visiting
taxikank
Iterals .
0=Tram, Streetcar... e iftstation
t:su:way, Metro. vehicleRailinterchange
2= Rai -
RS ez -7 other
a=Femy busrlatform
5=Cable Tram GtfsTypeofstopEnum B .
&= herial Ut =t -
7= Funicular oo W’::ﬂe - 4 o.*
N =Stopor Fatiom -
e iosuten isitng {ordersd)
iz;nt':mu':;:'[ _ s - n
4= Boarding Area B call
5= Head Boarding Area nA +zhowing

N 4
GTFS NelEXx
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Supporting multiple use cases —
Different considerations for using NeTEX

Functional scope, (From Profile) Which Elements?
= Strict profile or allow extensions?
= Completeness: required elements?
Granularity of XML documents - Choose for efficiency/workflow
= One document per timetable, operator, network, region, country, etc ?
= One document per product, set of products, operator, etc
Organisation of data elements - Choose for easy human verification
= Version Frames, by function, operator , line
= Nested in-line or flat.
Identifier scopes - Choose to be unique in integration context
= Single local codespace, per object type
= Shared codespaces W3C domains, e,g., national +Local:
Versioning — Choose for workflow ’
= Whole Dataset, Whole Frame, Individual element
= Full data set vs Deltas
Additional Validation rules — Choose for data quality requirements
= Completeness, semantics
Protocols to exchange documents
» Periodic FTP output for preset parameters
» SIRI Request for dynamic parameters
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Organising data sets : NeTEx allows Different groupings

Timetable Examples
A) Separate timetable per line?

E.g. Each XML document
contains STOPs and JOURNEYS for one LINE
of a given OPERATOR
B) Shared Network, e.g.
- One document for each LINE with all its
JOURNEYs
- One document with all the STOPs
- One document for all the OPERATORs
Whole Network, e.g.
One document with all the JOURNEYS
for all the LINEs

Fare examples (Not shown)
Products per operator, network, city, etc
Products Vs Prices

Depends on Workflow, and data volumes— Chzgose for efficiency dEtE‘l\pt




GRAPHICAL DESCRIPTION OF
TRANSMODEL FUNCTIONAL SCOPE IN
RELATION WITH GTFS SCOPE
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Public Transport data -
Functional Activity vs Time of Travel

I\ C

Transmodel covers wide range PASSENGER Pre-trip On trip, Histor e
of PT function including INFORMATION planning real-time Query Stats
planning and operational I
data to run the transport FARE e Flsiolte

MANAGEMENT Offers Validation Transaction

& Control Settlement

Single consistent conceptual .
model spans all functions TRANSPORTA-
Limited Fares: prices only TION

INFRASTRU- Transmodel

CTURE

—
Before During After

Functional Area
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Transmodel supports both upstream and downstream data flow
T
il "ng"]:p;le?"""'-
Engines '@
° u pstream fo':"rﬁgts e
creates, - H@Z
« downstream @ -
consumes = Planner
Engines

Fare
Data Build
N eT Ex Stop Times SIRI-ST/SM
bata Build Estimated Timetable SIRI-PT/ET
Operators
l Timetables !

for Real-time

\ o Vehicle Monitoring SIRI-VM

[ Connections SIRI-CT/CM
Fares
_
Facility Monitoring SIRI-FM
Other
formats Real-time feeds o @
_ | i

CIOIREOE datawpk

Discovery DJP

Locations DJP

Trip Planner DJP

Trip Fares DJP >

Stop Events DJP ) -

IdY Buluue|d duig

Facilities DJP >

Other |jPls...... >

—

Real-time
Situation
Store

Incidents SIRI-SX




based standards (NeTEx, SIRI, OJP, OpRA)

GTFS and GTFS RT covers
certain types of end user
passenger Information

All use cases addressed by
GTFS and GTFS RT are
covered by NeTEx and SIRI.

Functional Area

1

PASSENGER
INFORMATION
FARE > Sales, Historic
Validation Transaction
MA'ilAGEMENT & Control Settlement
TRANSPORTA-
TION
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Scope of GTFS and GTFS RT in relation to Transmodel
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GTFS: A format for downstream

GTFS and GTFS RT covers the
simple use case: Downstream,
passenger info only

Leaves out operational data

sets, e.g timing

Limited Fares: prices only

Simplifies ‘deep’ model using flat
views
- GBFS different model to GTFS

Integratio
n & build

j® »

J

’r

|ddy Jasn

Ny

[ suolyel
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Functional scope Example of choosing a subset of Transmodel/NeTEX for a specifc business case:
European PI Timetable Profile (EPIP) -

Rich scope Specific Scope:
EPIP ﬁ timetables for trip
Timetable
Profile ° planners

Simpler to implement!




NeTEX & GTFS Interoperation - Timetables

GTFS Schedule is useful subset of NelEXx ﬁ GTFS |

timetable data for trip planners

— T
- \ /
Does not have underlying reusable
elements to build data sets
e.g. journey patterns, routes. AN
Simple view for consuming BE ™ & :
system: Layers & times at stop - ...@ = £ agencies
resolved to single sequence - @ X 2 = t h
Does not cover complex aspects L 00000 -
e.g. grouping, connections, join/spilt, makeup Ee | <¢* SE '
' ' ' ' A =
etc 00 = :/:-: l-
- Ee = (=)
Does not cover some operatlonal
data = D
B2 00 o
e R -

Round trip is “lossy”
0 NeTEx to GTFS: OK
0 GTFS to NeTEx: limited function
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Type of information (1/2)
that can be exchanged in both NeTEx and GTFS (up to June 2024)*

**Special thanks to Mobility Data Association provided input regarding the use cases and the features included in GTFS and GTFS RT
All Information which can be exchanged by GTFS and GTFS RT is covered by NeTEx and SIRI elements/attributes

Type of information Type of information

Information about the entity responsible for the transit service, such as their name, Information enabling trip planning applications to display trips on a map and inform
website URL, and the language and time zone in which the service operates. passengers of the distance they need to travel in a transit vehicle.
Information about the stops and stations where a transit service picks up and drops Information about key areas inside stations such as exits/entrances, nodes or boarding
off passengers. This could be a metro station or a bus stop. It is also possible to areas, as well as their relationship.
describe the interior of larger stations, such as a train station or bus depot. Information about the feed, such as its validity (start and end date), the publishing
Information about the route as a group of trips under the same branding that are organization, and contact information for inquiries regarding GTFS dataset and data
displayed to riders as a single service. Type of service could be referred to all publishing practices.
scheduled transport modes (such as a bus, a subway or metro, ferry, etc.). Additional details regarding the organisations involved in the creation of the dataset
Information about the range of dates on which a service is running, as well as (producers, operators and/or authorities, etc.).
creating service exemptions such as holidays and other special services on specific Details about transitions between different travel segments (or legs), enabling trip planners
dates. to determine the feasibility of journeys that include transfers. Specifying transfers does not
Information about the journeys that can be taken by passengers. imply passengers can't transfer elsewhere, it just shows whether certain transfers are not

Information about individual stop arrival and departure times, allowing passengers to possible or require a minimum time to transfer.

know precisely at what time the bus, train or ferry is arriving and departing a specific Information about operation on a regular frequency, such as buses running every 10
location. minutes or subway services operating 2 minutes within specified time intervals.
Information about the color scheme assigned to specific routes based on service Service information such as station names in multiple languages, enabling travel
design guidelines from the entity responsible for the transit service. This enables planners to display the information in a specific language depending on the user’s
users to easily identify transit services by their official color. language and location settings.

Information about whether vehicles are able to accommodate bicycles or not, helping Information whether wheelchair boarding is possible or not from the specified location.
users to plan and access services that enable them to make multimodal trips.

Information about whether a vehicle can accommodate or not passengers using
wheelchairs. Both the stop and trip must be wheelchair accessible for a passenger to be
able to access a trip at the given stop.

s datawpkt

formation about the destination of a trip/journey, making it easier for users to
ntify the correct transit service.




» Exchange of stop data for trip planning and
passenger information.

= Exchange of transport interchange data for trip
planning, including normal transfer
times between stops at an interchange.

= Exchange of timetable data for trip
planning including journeys, day types, planned
Interchanges.

= Exchange of information about paths between
entrances and platforms at a transport
interchange for trip planning, including
accessibility constraints.

= Exchange of data for spatial plots of journeys
for trip planning.

|-

= Exchange of tariff zones for fare finding by trip
planners.

= Exchange of origin / destination pairs for point-
to-point and zone to zone fares for trip
planning.

» Exchange of simple static fare price data for
point-to-point, zone and flat tariff stuctures.

|



Type of information (2/2)

that can be exchanged in both NeTEx and GTFS (up to June 2024)*

which can be exchanged by GTFS and GTFS RT

by NeTEx and SIRI elements/attributes

Inputs to convert text into audio, ensures that passengers using assistive technology to
read text aloud are getting the right stop names when using the transit service.

Types of tickets or fares (i.e. single-trip fare, monthly pass, transfer fees, etc.) offered
by a transit entity to access a service. Association between fares or tickets and various
travel conditions, such as routes, areas, and times, determines the fare costs for
individual travel segments and transfers.

Information about the supported media that can be used to hold and/or validate a fare
product (such as a paper ticket, a rechargeable transit card or even contactless
payment with credit cards or smartphones).

Information about special fares for express services or differentiating fares between a
Bus Rapid Transit service versus traditional bus services.

Information about fares assigned to specific time-of-day or day-of-week, such as peak
and off-peak fares and/or weekend fares.

Information about zone-based systems where a specific fare applies when traveling
from one particular zone to another.

Information about rules applicable when transferring between legs (or individual travel
segments). This allows to model the total cost of a multi-leg travel journey, accounting
for special transfer policies, such as free transfers for a specific time limit, or applying
fare discounts based on legs already traveled.

Information that enables users to obtain precise directions (e. g. from an entrance to
he boarding area), which is particularly useful in navigating large and complex transit
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which can be exchanged by GTFS and GTFS RT

by NeTEx and SIRI elements/attributes

More details about physical characteristics inside a station, including length, width and
slope (for ramps) or the number of stairs (for stairways). This helps riders anticipate the
conditions and accessibility of the pathway they need to navigate.

List of all different levels within a station, providing users with an additional layer of
information to stations.

Additional level of detail to in-station directions, giving users an estimated time required
to navigate stations, resulting in better travel directions and travel times.

information displayed in trip planners bridged with real-world signs. If this is represented in
a feed, trip planners can provide directions such as ‘follow signs to '.

Information for passengers when can be picked up and/or dropped off between scheduled
stops. Passengers can be picked up or dropped off at any point along the vehicle’s travel
path for every trip of the route, for a specific section of a route.

Information to enable users to reserve a trip on a demand-responsive service. These rules
outline the necessary prerequisites for successful bookings and provide contact
information where users can make trip reservations.

Information about vehicles that can briefly deviate from a specific route to pick up users
that booked a trip within a specific area along the route.

Information about pick up and/or drop off at any location within a specific area for users
that book a trip with flexible services.

Information regarding pick up and/or drop off at any location within a group of pre-defined
stops for users that book a trip with flexible services

datawpke



Use cases(1/2)
covered in both SIRland GTFS RT(up to June 2024)*

**Special thanks to Mobility Data Association provided input regarding the use cases and the features included in GTFS and GTFS RT
All Information which can be exchanged by GTFS and GTFS RT is covered by NeTEx and SIRI elements/attributes

Use cases

"Bus X is delayed by 5 minutes"

"Station Y is closed due to construction”

"This bus is at position X at time Y"

"These trips are affected by a detour on certain days"
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NETEX AND GTFS EVOLUTION
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NeTEx — Evolution from National Standards

2011 2012 2016 2018 2021 2024

2000
Transmodel

Transmodel Transmodel Transmodel Transmodel

Not invented overnight — v6.0 V6.0 (P1, P2, P3) V6.0 (P4, P5, P6) 6.0 (P7,P8)

TM Transmodel
(P10 v6.2 (P1-P6)

would be alarming in a
complex subject area

In 2001 to bring Naptan &
TXC together

‘ v1.0-v5.1

S

S

-
-

___________

____________

-

____________

___________
S

pha

____________

] L]
"~ Tl

_________________
..
S
N
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Trident/ \‘
NEPTUNE
VDV452 >

ransXChange,
etc
Bison, Noptis,
= etc

erex(l

8

CEN

: NeT

Part vl. NeT NeT

Part vi. >_v1.

Part

- =

. D

. B > |.de profile NeTEx

: Part4

[ Iz fr profile SL EﬁeTEx
m= ST nl profile P'?‘i’;gE PIF:QF(;rZIS_E
=i=>||no profile [ »| tables
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CEN TC278 PT Modular Standards Parts

NeTEx ‘
1: [CC, ND] Network Topolo
10 | | Net pology

> 2: [TI] Timing Information NeTEx TZTEX \' ' v20 \
’ ' 1.11 /
> 3: [FM] Fare Management > _201 :201?3; NewModes> 2024 I,'
TS 16614-1:2014 / / i Tt St
*> 6 FARES PROFI /
>4IEIU PROFILE>I /* 6FAR LE
2011 2014 2017 2020 2022 A0
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Of course, GTFS is also evolving
(and becoming more complex....)

= Any Mapping needs maintaining
= Opportunities to align terms and concepts

~
\

—
/

GTFS 2006

agency

trips
. stop_times

~
\

—
"

GTFS 2019

agency

levels

pathways

trips
stop_times R
frequencies

\ a

42

GTFS
Faresl

~
\

—
/

GTFS 2024
agency

levels
pathways

_

trips
stop_times

frequencies

E booking_rules j

|: fare product ﬁ

fare_capping

GTFS
Sched
ule

GTFS
Fares2

—
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METHOD OF COMPARISON

TRANSMODEL /NETEX METHODS

MODEL DRIVEN DESIGN
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Differences between Standards - Data Interoperability &
Mapping with non-Transmodel Standards — Use cases

1. To establish boundaries between standards covering different
functional areas
= Equivalent concepts in overlapping standards that allow separate data sets to
be integrated as one uniform data set for use in an enquiry engine
- Eg NeTEX/Inspire - Overlap: GIS FEATURE, ADDRESS, LOCATION
 Eg NeTEx/Datex - Overlap: PARKING, ROAD ELEMENT, SITUATION

2. To import from legacy & existing data sets with similar scope (Open
Data is Good!)

» Individual specific mappings needed
J Eg Rail Tap TSIB1, B2,B3 ] NeTEx Fares
d E.g. GTFS Timetable [1 NeTEx Timetable
d E.g. GBFS [1 NeTEx New modes

3. To export to other systems that want our data (Open Data is Good! )
» [ndividual specific mapping for a given ‘Profile’

1 E.q. NeTEx Timetable [1 GTES

 E.q. NeTEx New Modes (1 GBFES

a4 April 21 EIEI:E"“pl:



Transmodel: #1 Using model driven design to engineer exchange formats

| : The Conceptual Model is implementation
|ndependent

“Joined up” architecture over a
large functional domain. MODEL
Addresses multiple use cases.
Modularised to separate concerns.

| A Physical Model maps to each target Transmodel

rimplementations . Ph
| Selective functional scope | Mi
| e.g. NeTEx Timetable | Physical Mode
| for XML
A Format implements in a specific technology

exchange; SIRIRT

Mapped from physical model, e.g.

NeTEx XML Schema for Timetables §
A Profile specifies how to use the XML in a |
' specific context

Functional scope, use cases, workflow
and data identifiers

sical Model for

Data in NeTEXx
XML Format

s C=CEnpt
——

« Allows impact analysis

Avoid ad hoc reworking! National
Profile




Designing a CEN Exchange format -
Package & Element level traceability
<% .
Y ErE e
A

v

» Traceability —

= Equivalent elements can be found at each
level

= Physical design and Implementation each add
further detail and constraints

» Tool support (EA, XML SPY, OXYGEN, etc)
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Transmodel #2: Using model driven design to systematically
compare different standards and create mappings

1. Conceptual mapping (Against Transmodel)
= Functional scope,

= Conceptual Elements: differences in separation of concerns, views
= Granularity of exchange

Transmodel

2. Physical mapping (against NeTEXx, SIRI, DJP, etc)
= One-to-one or one-to—several mapping of individual elements
= One-to one mapping of attributes
»= Translation of data types, values

3. Technology mapping against NeTEXx, SIRI, DJP, etc)
= eg XML, CVS, JSON, WSDL etc
= Metadata:: data source, versioning etc

47 April 21 EIEI:E"“pl:




Transmodel: #2 Using model driven design to systematically
compare different standards and create mappings

*T

CONCEPTUAL
Mb

MODEL

Transmodel \

fex.. Physical UML
Physical UML Mode :
. GTFS [ Maln Mode NelEx
| for NeTEx XML

—ir-

O <SSy

4b Transform

. datawpob




THE GTFS “MODEL” EXPRESSED IN UML
OVERVIEW

datawpt



Notes on the GTFS “UML Model”

» NB GTFS data representation originated as a “bottom up” set of records, not model based

» In the following presentation a “GTFS model” is reverse engineered from the GTFS record
structure and described in UML.
» We use the presence of foreign keys on a record to infer a relationship to another entity.

» Some GTFS relationships are not explicitly expressed by foreign keys but are assumed
from the records being in the same GTFS zip. E.g., GTFS trips are for the given agency.

» Some GTFS records are overloaded to mean different things in different contexts, so
interpretation of some relationships is complex. E.g., GTFS stop nodes, stop areas, fare

rules).
» Not all concepts are reified as GTFS records (e.g., GTFS zone, GTFS service are implicit)
» GTFS has become quite large and complex — So split into submodels

» Network (stops, routes, networks, etc), Flexible Network (locations, etc).
» Timetable/Schedule (irips, stop times, Etc, including service calendar).

» Fares (fare rules, fare attributes, etc).

» Common Framework aspects e.g., GTFS record headers, zip packages, etc .

datawpob
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Network
» agency (OPERATOR)
» stops

= (SCHEDULED STOP POINT)

= (STOP PLACE + QUAY)

» transfers (CONNECTION )

» levels (LEVEL)

» pathways (PATH LINK)

» routes (LINE)

Timetable/Schedule

» trips (SERVICE JOURNEY)

» stop_times (POINT IN PATTERN +
PASSING TIME + DESTINATION DISPLAY)

» frequency (HEADWAY JOURNEY GROUP)

» calendar (DAY TYPE)

» shapes (ROUTE LINK + LINK
PROJECTION)

Fares

» fare rules ( DISTANCE MATRIX
ELEMENT

» fare attribute(s FARE PRICE)

Other

» translations (ALTERNATIVE TEXT)

» feed info (DATA SOURCE)

» attribution (RESPONSIBILITY SET)

SN GTFS base “Model” Overview - uncoloured

class GTFS Model Intro - Uncoloured 7/
o
attributed by 0.*
defined by nete This diagram shows GTFE modsl using
Grfsagency for O.L = Gifsanribution Gifsservice i GTFS slements and attrbutes,
] «coloured to match their NeTEx
e ot a1 o w | 0. defined by o1 equivalents.
g B - - A white border indicates an GTFS entity
Zoveming o1 asfining GifsCalendar thats referenced but not reified.
attributed
o1 ranby By attributed by
0. 0.1 . 0.1 on |0..*
feederto fowed by - " 0.1
GifsRoute i pat
0.1 o1 for GifsTrip : GtfsBlock
v o run by
5 0.1
distributor for 0.1, partof . P runs at
offering ‘\\ O3 mpii made up of 0. 0.1 0.1
GtfsFare R plotted by distributor
' | | | | | T [ ]
§ i GifsRouteTypeEnum Gtisarea Gifstevel
access
priced by = plotting  \|/0..1 GifsFrequency
[N viewer ! [ comprising gantzine
gives N Name:  GTFS Model Intro- Uncoloured
— ~ incudedin | | author effs
appiiesto [0, \ AV Version:  2019.08.25
\ Gifsstoparea Created:  30/09/2015 13:11:14
GifsFareRules \ Updated: 25/03/2024 15:05:09
ncuding | g+
0t |0 o.frem | 0. 1o | 0%
defined by
GfsTable g
1
for 1
defining [
B B Gtfsattribute I
end for
istedby 4 for 0
0."
transiation of
defining e
GtfsTranslation
o 0-*  istance slong n
0.*
GifsstopTimes
0.1
0.*
from w(} to[o.* from 0.+
0.4
e | GtfsTransfer
1 default for
from
used by 0.1
for 0.1
IsoLanguage
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GTFS base “Model” Overview —
INn Transmodel/NeTEx colours!

dassMF’SMl‘HIllm-ﬂnhllmd)
Network
» agency (OPERATOR) el tio
iy o e T
= (SCHEDULED STOP POINT) m——

= (STOP PLACE + QUAY)

» transfers (CONNECTION , INTERACHANGE,
INTERCHANGE RULE)
» levels (LEVEL) -
» pathways (PATH LINK)
» routes (LINE)
Timetable/Schedule
» trips (SERVICE JOURNEY)
» stop_times (POINT IN PATTERN + PASSING
TIME + DESTINATION DISPLAY)

» frequency (HEADWAY JOURNEY GROUP)
» calendar (DAY TYPE)
» shapes (ROUTE LINK + LINK PROJECTION) e
Fares
» fare rules (DISTANCE MATRIX ELEMENT
» fare attributes (FARE PRICE)
Other
» translations (ALTERNATIVE TEXT)
» feed info (DATA SOURCE)
» attribution (RESPONSIBILITY SET)

Name:  GTFS Mode! Intro - Coloured

Author:  Gifs

Version:  2023.04.14

Created:  24/10/201100:00:00
Updated: 28/03/2024 1£:07:07

+pricing

+distance
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THE GTFS “MODEL” IN UML -
(1) NETWORK DESCRIPTION
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GTFS records describing just a basic Network - Overview

Network
» agency (OPERATOR)
» stops

= (SCHEDULED STOP
POINT)

= (STOP PLACE + QUAY)
» transfers (CONNECTION)
» levels (LEVEL)
» pathways (PATH LINK)
» routes (LINE)
» network (NETWORK)

Timetable/Schedule
» trips (SERVICE JOURNEY)
» stop times (CALL)

Stops and lines (routes) for an operator (20ency)

dass GTFS Nelmrl(Mndel—lrlm/

©=Tram, Streetear...
1 =Subway, Metro.
2="Rai

I=Bus

4 = Ferry

5=Cable Tram

&= peral Lift

7 = Funacular

11 =Trolleybus

12 = Maonorail

1= Station

P 2 = Entrance or Exit

3 = Generic Node
4= Boarding Area
5= Head Boarding Area

+ollowed by
0.
GHfsTrip
0.1 +for
+feederto ot +iistributor 0.1 ’
- from
+made
up of
+o
N
Te-aa - GifsTransferTypeEnum
N - teralz
GHfsTypeOfstopEnum 0 = recommended
1 = timed transfer
o mr::ﬁo 2 =minimum transf...
S S = 3 = o transfer

4 = In seat transfer
5 =iingeat transfer

GTFS Stop s used to
represent both the

timetabled stop and any
naode in the stop place.

Name: GTFS Network Model - Intro
Author:  Gtfs

Version:  2023.04.14

Crested:  18/09/2020 00:00:00
Updated: 28/03/2024 19:14:11
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GTFS records describing the Network - With attributes

dassmpsmmrkmndd-mais/

+Hollowed by
I I o1
G S GtfsContinuousEnum
- Tterals
0= Continuous stopping
1=none
=
+oomprizing - 2=phone
3 = driver
+feederto
o.
ot +from
+iztributor fior
0.
0.1

1

+indluded in +rom

+o
-
GtfsPathwayhModeEnum 0= Tram, Strestcar.. GHfsTransferTypeEnum L=
1.=su_bway, [ ierals
N E:mk §=§all 0 =recommended
- T 1= fimed transfer
2 =stairs 4= Fermy +parent for 2 o
3 = moving sidewalk. 5= Cable Tam platferm 0.1 e
N = B o e 3 =no transfer defining R
4 = escalator &= aeral Uit 4= In seat transfer ™
5 = elevator 7= Funicutar 5 e o
} &="fare gate 11 = Trodeybus le=—— -
- 7 = exitgate 12 = Monorail
+from
+startof
+io L
> iend
+including | 0..*
/
’
I
/
s
4
if/ GifsTypeOfStopEmsm
N Iterals
Gtfswheelchair Boarding Enul level por
This diagram shows the - - 0= Stop or Platform =i _name: string [0..1]
part of the GTFS model literals 1= Station Pk ETFS Metwork hMode! - Details
covering the fixed ©=noinfo or inherit 2= Entrance or Exit ~ level i LevelldType Author:  Gtfs
network, using GTFS 1=s0me 3= Generk Node AAKE wversion:  2023.04.14
elements and attributes 2=mnone 4= Boanding Area #  level index: Float Crested:  28/09/2012 00200200
3 = assistance required 5= Head Boanding Area = Updated: 28/03/2024 19:17:13
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GTFS Route Types (With GTFS extensions)

dass GTFS Route Type Values )

GTFS
GtfsRouteType
litergls
) 0="Tram, Strestcar. .
:amn:.r: iFS Route Type Values 1=Su_bway, T
Version:  2018.08.28 2=k
Created:  26/09/2019 13:33:51 i: ?:W
Updated: 20,/04/2023 13:47:20 5= Coble Tl
&= menal Uft
7 = Funicutar
} GTFS 11 = Troleybus
12 = Monorail
Extended
routes cover ;
Su btypes for GifsRadRouteTypeEnum GtfsCoachRouteType GtfsBusRouteTypeEnum GtfsUrbanRaiwayRouteType N GtfsTaxiRouteTypeEnum
[literals
liverals lierals fezrals lierols 1100 = AirTransportervices fearals
200 = Coachservice 700 = BusService 400 = UrbanRaitwayService K 1500 = TaxiServices
701 = RegionalBusSanics 401 = MetroSenvice 0 1501 = CommunalTaxiSenice
' 1502 = WaterTaxsenvice
1503 = RailTaxiservice

100 = Rallwaysenvice
101 = HighSpeedRailsenice
102 = Long DistanceTrains
103 = Interregionalra. ..
104 = CarTransportRai...
105 = SlesperkaiSenvios
106 = Regionalrail
107 = TouristRailway
106 = Railshuttie[wit..
108 = Suburbanratway
110 = Replacementhail...
111 = SpecialRaiSenice
112 = Loy TransportR. ..
113 = AllRaitservices
114 = CrossCountryRail
115 = VehideTranspor....
115 = RackandPinionRaiway
117 = AdditionalRails. ..

each mode

201 = InternationalCo. ..

202 = NationalCoachSenvice
203 = shuttieCoachsanvice
204 = RegionalCoachService
205 = SpecalCoachSenvice
208 = SightsesingCoac. ..

207 = TouristCoachService
208 = CommurterCoachService
209 = Alicoachservices

702 = ExpressBusSenice
704 = LocalBusservice
705 = NightBusService
705 = PostBusService
707 = SpecialNesdsBus
TOB = Mobility Busservice
708 = Mobility BusForR....
710 = SightsesingBus
711 = shuttieBus

712 = SchoolBus

713 = SchoolandPublc. ..
714 = RailReplacement. ..
715 = Demandandrespon. ..
716 = AllBusSenvices

402 = Undergroundsenvice
403 = UrbanRaitwayService

404 = Allurbankaibway... i GtfsWater RouteType
405 = Monorail !
N literals
- I | 1000 =WaterTransports...
‘| GtrsTramRouteTypeenum .
i

1504 = BikeTaxiservice
1505 = LicensedTaxiSenics
1506 = Private Hire Se...
1507 = AllTaxiservices

503 = RegionalTramService
S04 = SightzesingTram....
205 = shuttieTramservice
206 = AllTramservices
207 = CableTram3ervice

" | cisserisllftRouteTypeEnum

P literals
[ 1300 = AerialLiftservice

'
.' ; ;
i f
‘: N N GtfsFunicular RouteTypeEnum
= ; lterals
o ‘
; 1400 = Funicularservice
h

b e

OsCawpt
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Gtfs location records describing the Flexible Network - i.e.
Hail and ride stops and flexible stop locations

» Stops =2
= (SCHEDULED STOP POINT)

= (STOP PLACE + QUAY)
» location = (FLEXIBLE STOP
PLACE)

» location.feature = (HAIL AND
RIDE QUAY), FLEXIBLE AREA

4= Boarding Ares

GTFS Location and Location. FEATURE
are containing in a singhe Geolson i
[ratherthan cvs file]s containing v
embedded location feature polygons

» NB pickup drop off areas described as
GeoJSON file




THE GTFS “MODEL” IN UML -
(2) TIMETABLE/SCHEDULE DESCRIPTION
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GTFS Trips (Transmodel/NeTEx JOURNEY) — Basic “Model”

Timetable/Schedule

»trips > NeTEx SERVICE
JOURNEY

» stop times = NeTEx CALLS —
or POINT IN PATTERN +
PASSING TIME + DESTINATION
DISPLAY

» calendar - NeTEx DAY TYPE

dass GTFS bourney Mudel-Bag't/

Name: ETFS Journey hodel - Basic
Author:  Gtfs

Version:  2023.04.14

Created:  1E/0E/2020 DD:D0:0D
Updated: 2B/03/2024 18:26:37

GtfsRouteTypeEnum

literals
0= Tram, Streetcar. ..
1 =Zubway, Metro.
2=ral

3=Bus ez =~

4= Femy
5=Cable Tram

&= Aerial Ut

7 = Funicular
11 = Trolleybus
12 = Monorail

0 = Stop or Platform
1 = Station

2 = Entrance or Exit
3 = Genenc Node

4 = Boarding Arsa
5= Head Boarding Area
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GTFES trips record — Further Overview

Timetable
» trips >(SERVICE JOURNEY)
» stop times ->(CALLs — or
POINT IN PATTERN +
PASSING TIME +
DESTINATION DISPLAY)

» shape >(ROUTE LINK +
POINT ON LINK)

» frequency >(HEADWAY
JOURNEY GROUP)

» calendar (DAY TYPE)

» calendar date >(DAY TYPE
ASSIGNMENT)

» booking rule >(BOOKING

ARRANGEMENTS)

dass GTFS Journey Model - Intro )

Hame: GTFS Journey Model - Intro

Author:  Gifs

Version: 2023.04.14
Created:  15/D8/2020 0020000
Updated: 25/03/2024 12:05:25

5=Cable Tam

5 = Head Boarding Area

’ 0.1
ni
i
GtfsBooking RuleEnum booked by - o.*
0= Real time booki ng. exceptions for
1=Up tosame-day ... o
+on ..
‘to prior da +partof
strp e
Agor st
-
0.1
o.*
+plotted by .
+Eoveming o.*
E—
+plotting 0.1
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CERIEl GTFS Trips & Stop _times record — With attributes

dass GTFS Journey Mode! - Details /
. +defined by o0t
+enceptions for -
o sdefined +booked by +defining
by +EOVeming o1 o1
risi . v -
+oomprising o1 Gtz Bk ; sappiesto o+
e GifsExcepti v
Gtfswheelchair AccessibleEnum 0= nainfa Fterals literals GitfsBooking Rule
. = 3 0= Real time booking.
trips >(SERVICE e = tetvod Wl
r I p S tor 0= nainfo =" 1 et 2= Up to prior day.... +  prior_notice_duration_min: integer [0..1]
+ o1 1= some 't; t\\ /q] . v\ +  prier_notice_duration_max: integer [0..1]
2=nane . ) 1 +on | 0. + prior_notice_last_day: integer [0..1]
- L + prior_notice_last_time: Time [0..1]
n 0.4 ;Pa o . GtfsTrip +  prier_notics_start_day:integer [0, 1]
by - “ - . = pant ren + prior_nofice_start_time: Time [0..1]
+ trip_headsign: string [0..1] + message: strng [0..1]
for - f
e [ + +  trip_short_name: string [0..1] of by +  pickup_message: string [0..1]
| / +Hollowed by EtfsDirectionEnum [0..1] - -
. | r i iy -H - ot + drop_off_message: string [0..1]
stop_times >(CALLs —or l : o " ¢ e e 4
| "; +zadarto l’-f 0.1 + blloE__alb‘M:G‘lfsElWEmm [o..1] +  info_un: amyUr [0..1]
| & afistributor +  exceptional: GtfsExceptionalEnum [0..1] GifsFrequencyEnum +  booking_uri: anyur [0..1]
| far | 0.1 + vehicle_orientation: GifsCrientationEnNum [0.. 1]
PK»
S + | | . literals “ . ) )
GifsRouteTypeEnum . - + booking_rule__id: BookingRuleldType*
: :lr S Hfeederto +  route_id: RoutsldType® 2‘ "‘":“c‘ .
. - = exa
I ’ ‘! I | literals N : +  service_id: ServiceldType* . . PP
N N notice: i: S I *
S S I N G I M E + | 0=Tram, Streetear._ 1 + wvehicle_category_id: RouteldType® [0..1] <= +  pror _service i Service|dType
| 1= Subway, Metro. ! +  block_id: BlockldType® [0..1] ~.
: 2=fal e + shape_id: shapeldType® [0.1] sruns o
DESTINATION DISPLAY | o j . e me - e
| 4=Femy i H N +  trip_id: TripldType i 2 2
| 5=Cable Tram I h - TEQVEMINE | L ctart_time: time
| &= Aeral Lift 1 N P +made upof + end_time: time
iotted
} : 7 = Funicular ! N from ’ ® by o.* + hesdway_secs: seconds*
f . St
| 1.1.=Tro|leyb_us ; ‘.‘;}’ +defining o. + exact_times: GtisFrequencyEnum [0..1]
| 12 = Monorail aFk, PFK»
: GHfsDirectionEnum M= GifsStopTimes + trip_id: FrequencyldType*
=
-~
| + amival_time: time [0..1] +plottin
Titerals - P - .
: 0= outbound M= Nk departure_time: time +defined by
| 1 = inbound + stop_headsign: string [0..1]
i +  pickup_type: GtfsPickupEmum [0..1]
| + dropoff_type: GtfsPickupEnum [0..1]
| + ;_pickup: Gt i [o..1] N
| YOI " drop_off: GifsConti 2.1 Fistance
: + shape_dist_traveled: DistanceType [0..1] ez
| +a3t + timepoint: GifsTimepointEnwum [0..1]
| + wehicle_arival_orientation: GtfsOrientationEnum [0..1] !
| GtfeTypeOfstopEnum + wehide_d : o fion: Gtfo o i [0.1] o1
| arent for + wvehicle_arival_direction: GtfsOrientationEnum [0..1] -
\L.r I p;;o_m o literals & vehide & . direction: GtfsOrientat [0.1]
" 0 =5t Flatfos
Name:  GTFS Journey Model - Details L—Sm::r: = aFKs
GifsContinucusEnum . = O, .
Au‘rh_or. Gifz e + tnptld_TnpldType_ _ ) I~ ~
r— Version:  2023.04.14 3 = Generic Hod + wehicle_category_id: ObjectidType* [0..1] 3
0= Continuous stopping Created:  17/08/2020 D0:00:00 4= Boarding Area + location_group_id: LocatioGroupldType*
1-rnol Updated: 25/03/202417:33:18 5 = Head Boarding Area aPFKs
2=phone === —|+ stop_id: StopldType* 0= Approximate
3=driver aPK# 1= Exact
__________________________________ + stop_seguence: integer

61 dEtE‘qpt
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eIl GTFS Calendar Dates and Calendar records

dassmpscalmuarmdel-nemis/

+enpeptions for

Specifies the dates a trip runs or
when a fare can be used

Service Calendar T ———
» service >(DAY TYPE) v e

Updated: 24/03,/2024 20:18:52

» calender date >(DAY TYPE
ASSIGNMENT)

» calendar > (Property of day /
OPERATING PERIOD)

+member of

» timeframe >(TIMEBAND)

datawnt




THE GTFS “MoDEL” IN UML -
(3) BASIC FARES
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GTES Fares 1 - Overview

offering f .

Hame: GTFS Faresi hodel Intro - Colowred
Author:  Gtfs
Version:  2019.09.2E
Created:  13/04/2023 16:35:15
- 28/03/2024 02:31:00

GTFS Fares cover basic prices and flat
and point to point tariff elements

Network

> GTFS stop -(SCHEDULED STOP POINT)
> GTFS zone >(TARIFF ZONE) s §

GifsTrip

made up of ’

Fares

» fare rules >(DISTANCE MATRIX
ELEMENT)
» fare attributes 2(FARE PRICE

defining

offerzd pricing at GtfsStopTimes

64 dEtE‘qpt



GTFS Fares 1 With attributes

chssmpsmrmmodelne\zi/
G S 0.1 Name: ETFS Faresl Model Detall
+or
+run

Author: Gt

WVersion:  2018.09.28

Created:  2E/02/ 2012 000000
Updated: 25/03/2024 18:52:51

GTFS Fares cover basic prices and
flat and point to point tariff elements

+applies to rom

Network

= GTFS stop »(SCHEDULED STOP
POINT)

» GTFES zone 2(TARIFF ZONE)

+included in

Fares

» fare rules ->(DISTANCE MATRIX
ELEMENT)

» fare attributes 2 (FARE PRICE)
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GTFS Fares 2 Overview

GTFS
Network

= GTFS stop 2(SCHEDULED STOP POINT)

» GTFS area 2 (TARIFF ZONE)

Fare Products

» fare product 2 (SALES OFFER PACKAGE
+ FARE PRODUCT + GENERIC PARAETER
ASSIGNMENT)

» fare capping —>(SALES DISCOUNGT
RIGHT + CAPPING RULE)

» fare _media (TYPE OF TRAVEL DOCUMENT)
» rider caetgory (USER PROFILE)

Fares

» fare leg rules > (DISTANCE MATRIX
ELEMENT + FARE STRUCTURE ELEMENT)

» fare transfer rule 2 (INTERCHANGING +
FARE STRUCTURE ELEMENT + GENERIC
PARAMETER ASSIGNMENT)

dass GTFS Faresz Model Intro )

2 =transit card

GTFS Fares2 Model Intro
Gifs

n:  2015.09.28

04,/04,/2024 000000

Updated: 04/04/2024 11:25:37

GtfsDurationUnitEnum

literals
0=Seconds
1=Minutes
Z=Houwrs
3=Days
4=wWeeks
5=Weeks
&=Years

GHfsDurationTypeEnum

Btzrals

___ = i=caendarbased

GtfsDurationLimitEnum

literals

0 =departure / amival

1=departure / dep...

2 =amval / departure
3 =amival f amival




GTFES Fares 2 -Attributes

GTFS

GTFS Faresz Model
v
GTFS Fares2 Support::
GifsDurationUnitEnum
literals
0 = Seconds
+Hor o v /,":’7 1= Minutes
- GifsRecond| - 2 = Hours
GtfsFarecapping -~ 3=Days
0.1 +applies to - = = 5 4="Weeks
- duration_unit: GtfsDurationUnitEnum [0.. 1] - :'7 5= Months
GTFS Fares2 Support:: + duration_amount: nonMegativelnteger [0..1] - - &=Years
GtfsFareMediaEnum = - duration_type: GtfsDurationTypeEnum [0..1] -
he™— + offset_amount: nonNegativelnteger [0..1]
G T F S F 3 Iierals - offsst_unt GtfsDurationUnitenum [0..1] v
} ares Cove r 4 ::rﬁcm o+ | cplamemiEnatesiErney N GTFS Faresz Support::
b . . d fl 2= transit card by 3 N =FK* F—— - — _ _ GtfsDurationTypeEnum
t . +capping +ap + fare_product_id: FareProductidType* [0..1] -
3=cEMV =
asSIC prices, an a b sisneon | 0t e \es T Tt it e e
- - v +  Cumency: CumencyType* 1 =Calendar-based
and point-to-point = ¢ ot s 0.3 ——
id: .
) GTFS Fares2 Support:: AT : am—':;"_:a'ml A 1]. T +applies when 0.1
tariff structures R e ~ .
| : - P 0.*
+ amount: +for
0—A+A:WST§C . 01 o.+|+ eligible_cap_id: FareCapidType N
1= A+AE+E, S+BCHD + fare_product_id: FareProductidType +denoted in . -~
2= AB, S+BC Rk
.l\ + fare_media_id: FareMedialdType*
\ = - -
+  Curmency: CurmencyType:
GTFS Fares2 Support: 1 i’ TCOMPIENE v
GtfsDurationlimitEnum | o1
- 0.1 0.*
| +constrained by +eonstrained by +denoted in ~ N
Ji'Desz 1 +incleded in .
0=departurs [ armival \ +including
1 =departure / dep.... \ +denoted +induded in
2= armival / departure \ vdenotedby /0% e . -
» NB NeTEx model - | "

® : +appiesto | 0% o
covers additional tariff =

structures and
conditions.

+applies to

+from
0.1
+valid for
o.* +applies
from
o 0.1
+applies to
o

. I




THE GTFS “MODEL” IN UML -
(5) FRAMEWORK ASPECTS
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GTFS Framework - Overview

GTF S » Many different types of of GTFS records — all csv, ¢
o Common approach to translation

dass GTES Record Hierarchy mn/

Name:
Authar:
Version:
Created:

Updated:

GTFS Recond Hierarchy Intro
Etfe

2023.04.14

2E//09/2012 0000200
2E/(03/2024 19:25:35

+translation of

+valid far

datawnb



GTFS Common properties

» translation 2(ALTERNATIVE
TEXT, ALTERNATIVE NAME)

» feed info >(DATA SOURCE,
VERSION FRAME, VALIDITY
CONDITION)

» attribution > (RESPONSIBILITY
ROLE ASSIGNMENT)

GTFS Framework: Feed info, translations, attributions

dass GTFS newr\dmudel-nalrmrk/

MameEnum

author:  Gtfs

Wersion:  2023.04.14

Created:  25/0%/201%9 00:00:00
Updated: 28/03/2024 17:05:17

MEme:  GTFS Record Model - Framework

This diagram shows the common
framework azpects of the GTFS model
wsing GTFS elements and sttributes.

+attributed by

. o1
+attributed by J

GtfsTrip

1

v
v
[ ==

J
v
v

v

v
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GTFS Packaging as a Zip file

[ o cres et acages
» Zip used as container. —
Implies relationship e —
between agency and orher | e s EET
records _' =8

|

» Cardinalities

= 0:1 Gtfs feed info
record

| cmsmme |
S

= 1:1 Gtfs agency record
= O0:* other Gtfs records




GTFS ids used as primary and foreign keys

|ds attributes of keys and

foreign keys pverrT N T—
indicate relationships.

Hame: GTFS Model - 1d Types
Thiz dizgram shows the identifier author:  NeTEx

types uses as primary and wversion:  2020.08.08
foreign keys in the GTFS model. Created:  21/03/2024 13:37:22

Not all foreign key ids are updstes: 20302 10201
reified as records (e.g. block,

service) — — i

In some cases an association is
assumed because in same zip

e.g. stop --> agency B

Whits border indcates GTFS elements, 2.3,
BLOCK that are not actuzlly reffied 3z GTFS

records but merely referenced

datawpob
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THE GTFS “MoDEL” TO NETEX

datawpt



Mapping GTFS records to NeTEx elements

»

Most GTFS records are one-to-one with a specific NeTEx concrete element.
U E.g. GTFS route> NeTEx LINE

= NB NeTEx model uses inheritance & embedded groups, so NeTEx UML diagram may show multiple entities that are implemented as a
single XML element
In a number of cases GTFS records give rise to multiple different NETEX elements representing separate concerns. In this case multiple XML
elements with the same id value can be created (since NeTEXx identtifiers are unique within each type of element.).

Some complex cases

» GTFS stops
= GTFS uses a single record for multiple concepts (Physical and logical stops)
= NeTEx separates the concepts (STOP PLACE, QUAY, ENTRANCE, SCHEDULED STOP POINT etc)

» GTFS stop_times
= GTFS includes times and headings in record — no concept of SERVICE PATTERN or DESTINATION DISPLAY
= NeTEx has separate POINT IN PATTERN , PASSING TIMES and DESTINATION DISPLAY
= NB NeTEx CALL element gives an equivalent one-for one mapping

» GTFS transfers
= GTFS uses a single record for multiple concepts (physical proximity, planned interchange, guaranteed connection)
= NeTEx separates the concepts CONNECTION, INTERCHANGE, INTERCHANGE RULE ,etc)

» GTFS fare_attributes
= GTFS uses a single record for multiple concepts products, prices, ect
= NeTEx separates the concepts FARE PRODUCT, FARE PRICE, ,etc)

» GTFS feed _info
= GTFS uses a single record for multiple concepts (ownership, feed source, validity)
= NeTEx separates the concepts DATA SOURCE, RESRONSIBILITY SET, VALIDITY CONDITION) EIEI:EL"I:":



GTFS record / NeTEX basic correspondences: #1 Network & Journeys

GTFS _

Network Timetable Exchange

agency
stops

pathways
transfers

routes

network + route_network
calendar

calendar_dates

trips

stop_times

frequency

shapes.txt

levels

OPERATOR or AUTHORITY

SCHEDULED STOP POINT, STOP PLACE + QUAY Complex mapping

PATH LINK, PATH INSTRUCTION , TRANSFER DURATION Complex mapping

CONNECTION SERVICEJOURNEY | INTERCHANGE, INTERCHANGE
RULE

LINE

Complex mapping

NETWORK

DAY TYPE, DAY TYPE ASSIGNMENT

DAY TYPE ASSIGNMENT and OPERATING DAY
SERVICE JOURNEY + DESTINATION DISPLAY

STOP POINT IN PATTERN + PASSING TIMES + DESTINATION DISPLAY &  Complex mapping
[ or CALL

HEADWAY JOURNEY GROUP,

RYTHMICAL JOURNEY GROUP with TEMPLATE SERVICE JOURNEY.
ROUTE LINK, POINT ON LINK, LINK PROJECTION, LineString,

LEVEL
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GTFS record / NeTEXx correspondences #2 Fares

GTFS

GTFS record

Network Timetable Exchange

NeTEX equivalent

Gtfs1
Gtfs1

Gtfs2

Gtfs2

Gtfs2

Gtfs2

Gtfs2

Gtfs2

fare_attributes

fare_rules

fare_transfer_rules
fare leg rules

rider_category

fare_media

fare _product

fare_capping

FARE PRICE

FARE PRODUCT, SALES OFFER PACKAGE,
USAGE PARAMETER

INTERCHANGING (USAGE PARAMETER)
+ FARE STRUCTURE ELEMENT

DISTANCE MATRIX ELEMENT + FARE
STRUCTURE ELEMENT

USER PROFILE

TYPE OF TRAVEL DOCUMENT
SALES OFFER PACKAGE + FARE PRODUCT

SALES DISCOUNT RIGHT + CAPPING RULE

76
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Complex Mapping

Complex Mapping
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GTFS record / NeTEXx correspondences #3 Framework

| NeTEXx

Network Timetable Exchange

GTFS record NeTEX equivalent

translations ALTERNATIVE TEXT,

feedinfo DATA SOURCE, VALIDITY CONDITION, RESPONSIBILITY Complex mapping
SET BRANDING

attributions RESPONSIBILITY SET + RESPONSIBILITY ROLE +
ORGANISATION

) datawpob




NeTEx elements equivalent to GTFS — 1. Network

USI ng dassc’rrsmmrkasnemdgmmo/
» Gtfs agency >-OPERATOR mm‘iﬂﬂ
» Gtfs network=> NETWORK e

» Gtfs stops 2>

= SCHEDULED STOP POINT
= (STOP PLACE + QUAY + ENTRANCE)

= (STOP ASSIGNMENT) 5 e o p h ZF

| InterchangeRule DOl

» Gtfs transfers = CONNECTION R SR
» Gtfs levels = CONNECTION e zmm |

InterchangeRuleParameter

» Gtfs pathways = PATH LINK

Wame:  GTFS Metwork as NeTEx slements Intro
Author:  Gtfs

; Version:  2023.04.14
Crested:  30/08/2012 00:00:00
Updated: 25/03/2024 22:25:54
+part
of ot
0.1

78 dEtE“‘pt

Gtfs routes =» LINE




MAPPING :
(1)
GTFS AGENCY

9
NETEX OPERATOR

datawpt



Simple Mapping Example GTFS Agency Mapping Intro

dass NETEx Gifs Agency Mapping m/

Mapping
» Gtfs agency record = Che e

Q NeTEx OPERATOR (or
AUTHORITY)

» NOTES;

Conceptual mapping of entities is usually one to
several

1 GTFS records are simplified views
) Transmodel/NeTEXx
" Separates concerns unto separate

elements

= Uses inheritance from
ORGANISATION to get common
properties for a legally incorporated body.

" detawpk



Mapping Example : GTFS Agency Mapping - Details

Network

» Gtfs agency
record =»

» NeTEx OPE
RATOR (or
AUTHORITY)

mmmmmmm/
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MAPPING :
(2)
GTFS STOPS
9
NETEX SCHEDULED STOP POINT /
STOP PLACE

datawpt



Timetable Stop vs Physical Stop

Physical transport
interchange with

Named access
point in

STOP ASSIGNMENT |

the transport . VEHICLE pathways
network that : S LaTON. between entrances,
timetables refer . = halls, platforms
to . etc.
O . VEHICLE Corresponds to
- a point in the
timetable

» Use Cases
» Physical Orientation
» Passenger Navigation
» Vehicle Positioning

= Trip Planning » Trip Planning

» Boarding directions

» Use Cases

= Scheduling

datawpnb
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Logical vs Physical Stop

Cirs - 1eitx

» Transmodel separates
scheduled & physical stop
concepts

» GTFS uses stop for both
scheduled stop
(NeTEx SCHEDULED STOP
POINT) and physical stop
(NeTEx STOP PLACE), and
all physical nodes of physical
stop (QUAY, ENTRANCE,
ACCESS SPACE,
BOARDING POSITION)

» GTFS uses stop differently
for different modes

» GTFS is “overloading” the
stop record semantics - mst

be interpreted in context by

importing program

\/\/_,
TM-STOP
ASSIGNMENT

TM-STOP
ASSIGNMENT
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GTFS Stops Mapping Overview - Stop in Schedule Basic

dassuemﬁﬁmmm/

Network

Simple timetable
reference to a stop

» GTFS stops record
= NeTEXx
SCHEDULED STOP
POINT

mf=| =L



GTFS Stops Mapping - Physical stop — entrances, platforms
connected by pathways

Class NeTEx Gtls Stop Mapping Intro

Network
As locations within a station

Gtfs stops record = NeTEx STOP
PLACE +

o QUAY or

o ENTRANCE or

o ACCESS SPACE or

o BOARDING POSITION

» Node type given by GTFS
location type

AGTFS Stop s both a Transmodel SCHEDULED STOF FOINT
[ie. ti STOF FLACE [stath

» Gtfs pathway connects nodes
(PATH LINK)

" detawpk




GTFS Stops Mapping With
attributes -

Network
Gtfs stops record =
+» NeTEx SCHEDULED STOP POINT

% + STOP PLACE + QUAY | ENTRANCE |
ACCESS SPACE | BOARDING POINT

% + DESTINATION DISPLAY

% + STOP ASSIGNMENT to link SCHEDULED
STOP POINT with STOP PLACE

% GTFS stops.Headsign attribute > NeTEX
DESTINATION DISPLAY element (A
reusable element with variants for use in
different formats eg TTS, mobile app, etc)

o,

« NB See also pathways mapping

89
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MAPPING:
(3)
GTFS LEVELS
9
NETEX LEVEL

datawpt



Network

» Gtfs levels record =»
o NeTEx LEVEL

» NB. NeTEx LEVELSs are
specific to a SITE. (GTFS
levels are global?)

» NB. NeTEXx allows for
alternative labels to be given
to the same level in different

contexts (LEVEL IN

STRUCTURE)

GTFS Levels Mapping Overview

dassmmaﬁmmmm/

92
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GTFS Levels Mapping - Details

Network
» Gtfs levels record
» = NeTEx LEVEL

» STOP PLACES are sites. Can
also use for other SITES such as
POINTS of INTEREST and
PARKINGs

dass NeTEx Gtfs Level Mapping J/

93
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MAPPING:

(4)
GTFS PATHWAYS

>
NETEX PATH LINK

datawpt



Logical vs Physical Stops -
Connection....

» Accessibility information & timings

» Detailed interchange directions
= (NAVIGATION PATHS)

» Default & Specific TRANSFER
TIMEs

» Journey specific interchanges

95 dEtE“‘pt




Network
» Gtfs pathway record=>»
» NeTEx PATH LINK

» NeTEx distinguishes
between physical stop
components eg QUAY,
ACCESS SPACE,

BOARDING POSITION.,

Also PATH JUNCTIONS

for intermediate points

GTFS Pathways Mapping Overview

GTES

‘dass NETEX Gifs Pathway Mapping n:m/

96
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GTFS Pathways Mapping - Details

Network
» Gtfs pathways record
» = NeTEx PATH LINK

NB NeTEx also has NAVIGATION
PATH made up of a series of PTAH
LINKSs.

o detawpk




MAPPING:

(5)
GTFS TRANSFERS
9
NETEX CONNECTION + INTERCHANGE

RULE

datawpt



Connections & Interchanges in the timetable

» Transmodel/NeTEXx separate out general vs specific transfers
» STOP AREA - possibility of transfer between all contained STOP POINTSs in area.
» CONNECTION - possibility of transfer between two specific STOP POINTSs.

» SERVICE JOURNEY PATTERN INTERCHANGE two patterns intended to allow transfers at a
CONNECTION..

» SERVICE JOURNEY INTERCHANGE - Specific transfer between two journeys at a CONNECTION.

» INTERCHANGE RULE - allows more complex rules, e.qg., transfers in a specific direction for a specific
line

VEHICLE

JOURNEY,_
Ai

~ %7 TRANSFER TIME

VEHICLE
JOURNEY

SERVICE JOURNEY
INTERCHANGE

99 I:|E|:EL‘\|:I|:




Timetabled versus physical connection times

o 0 Timetable : Physical
Connection Connection

DEFAULT
CONNECTION

VEHICLE JOURNEY _— INTERCHANGE > Use Cases

» Transfer times for planning Timetable

VEHICLE JOURNEY & L . . . I
. » Navigation microplanning (with accessibility)

» Transfer Times for planning a trip (for given
accessibility) PATH LINKS and NAVIGATION
PATHS

100
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’ Transport Interchanges - Proximity

» Possibility of transfer between any nearby STOP POINTs within a STOP AREA
» General transfer duration for transfers with the STOP AREA

TRANSFER
DURATION

101 dEtE“\pt




’ 1. Transport Interchanges — explicit Connection

» Possibility of transfer between two specific STOP POINTs
» Specific transfer duration for CONNECTION.

W > oo
’@/ * comeeron
M TRANSFER TIME
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2. Transport Interchanges — between specific
JOURNEY PATTERNS

» General vs Specific

» SERVICE JOURNEY PATTERN INTERCHANGE = possible
@ transfer between two specific scheduled POINTS IN JOURNEY
PATTERN at specific SCHEDULED STOP POINTS

= Any journey following pattern may interchange with journeys on other pattern

- JOURNEY PATTERN

==y 00000

SERVICE JOURNEY 3
PATTERN INTERCHANGE w
2
i@, B STOP POINT IN
8 JOURNEY PATTERN
—_———— STOP POINT IN

JOURNEY PATTERN
JOURNEY PATTERN -
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I 3. Transport Interchanges — between specific Journeys

» General vs Specific

ot » SERVICE JOURNEY INTERCHANGE = possible transfer between two specific
% scheduled VEHICLE JOURNEYs at specific SCHEDULED STOP POINTS

= May be managed (“Guaranteed” )
= May be on same or different vehicles

» INTERCHANGE RULE — Complex parameters — e.g., transfer eastbound
on weekdays

INTERCHANGE RULE

SERVICE JOURNEY
INTERCHANGE _____|

| VEHICLE JOURNEY |l__—

STOP POINT IN §>
JOURNEY PATTERN

STOP POINT IN §>
JOURNEY PATTERN

| VEHICLE JOURNEY |

l__—
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NeTEX /Transmodel Transfer times

» Transfer timings for scheduling may be specified at
different levels

: DEFAULT CONNECTION
1. Countrywide defaults for mode & operator

= DEFAULT CONNECTION

2. Site defaults for mode & operator
= SITE CONNECTION

3. Specific stop pairs
= CONNECTION

4. Interchange between two services over a
CONNECTION

= SERVICE PATTERN INTERCHANGE SERVICE PATTERN
INTERCHANGE

NAVIGATION PATHs

Accessibility

5. Interchange between specific journeys Requirements

= SERVICE JOURNEY INTERCHANGE

4 Transfgr j[l_mlngs between stop pa!rg for specific SERVICE JOURNEY
accessibility needs may be specified on INTERCHANGE

NAVIGATION PATH.

105 dEtE“\pt




GTES Mapping Overview:
GTFES Transfer

» Key Equivalences

» GTFS Transfer = TM CONNECTION + TRANSFER DURATION +
INTERCHANGE RULE
» TM also allows for defaults
» GTFS stops conflates physical and logical stop concepts

» Generic Mode /DEFAULT CONNECTION
» Generic Mode / CONNECTION

106 dEtE“‘pt




GTFS Transfers Mapping Overview

GTFS transfers record = o NeTEx s Transter Mappng ro )

Simple CONNECTION possible between _
two stops e e e

INTERCHANGE or INTERCHANGE RULE, or
TRANSFER RESTRICTION Trensfercan also corespond to @

» transfer (CONNECTION ) sence cumer s

INTERCHANGE RULE [if GTFS Route
specific).

A5 3 GTFS Transit Extension, 8 GTFS

Excluded generic CONNECTION

» transfer (CONNECTION +
TRANSFER RESTRICTION)

Specific LINE interchange

» transfer (CONNECTION +
INTERCHANGE RULE

Specific JOURNEY interchange

» transfer (CONNECTION +
INTERCHANGE RULE + SERVICE
JOURNEY INTERCHANGE

107 detawpk




GTFS Transfer Mapping Detail ed attrfibutess -

dass NeTEX Gefs Transier Mapping. /)

Network

» Gtfs Transfer =

» NeTEx
CONNECTION +
INTERCHANGE
RULE (

m =] =



An Example mapping - GTFS transfers to
NeTEx CONNECTION _ TRANSFER RESTRICTION

GTFS CSV

from_stop_id,to_stop_id, transfer_type,min_transfer_time,
NADAV, BOONDOCK, 0, 360

<Connection version="any" id="NADAV+BOONDOCK">
N eT Ex <TransferDuration>

<DefaultDuration>PT6M</DefaultDuration>
</TransferDuration>
<From>
M <ScheduledStopPointRef ref="NADAV"/>
</From>
<To>
<ScheduledStopPointRef ref="BOONDOCK"/>
</To>
</Connection>

<TransferRestriction order="1" version="any"“ id="NADAV+BOONDOCK">
<Name>No Transfer</Name>
<RestrictionType>cannotTransfer</RestrictionType>
<FromPointRef ref="NADAV"/>
<ToPointRef ref="BOONDOCK"/>

</TransferRestriction>

109 [:1EEIIZE!\=\[:lt:




MAPPING:
(6)
GTFS NETWORK
9
NETEX NETWORK
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GTFS Network Mapping Overview

dass NeTEx Gtfs hlet-uri:l'u'lq:qilgll:m/

Network

» Gtfs network record =
o NeTEx NETWORK

» Gtfs route network
record =»

o NeTEx NETWORK list of
member LINESsS

111 ElEl:EE\FIl:




GTFS Network Mapping Details

dass NeTEx Gifs Metlurtlumilg/

Network

» Gtfs network record =»
o NeTEx NETWORK

» Gtfs ruote network
record =»

o NeTEx NETWORK list
of member LINES

112 detawpk




MAPPING:
(7)
GTFS AREA
9
NETEX NETWORK
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GTFS Area Mapping Overview

dassnemﬂﬁmmmm/

Gtfs area record =»

Fares
> NeTEx TARIFF ZONE

Interchange
> NeTEx STOP AREA

Locality, region
> NeTEx TOPOGRAPHIC AREA

m_m-mmmmmmhﬂmmmeimfwm

planning.
EROUP OF SITEs - Arbitrary list of sites [i.e. STOP PLACEs) for 2 particular purpose.
TOPOERAPHIC AREA - & Topographic region [village, town, county, state country, etc. ) that may contain stops.
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GTFS Area Mapping Details

daisuemﬂfsmmm/

Gtfs area record =
Mapping depends on function
Fares

» NeTEx TARIFF ZONE

Interchange

» NeTEx STOP AREA

Locality, region
» NeTEx TOPOGRAPHIC !

'NETEX uses separate elements to group stops for différent
o [

AREA —

TmlFFm-mhmmdulﬁgﬂ‘ﬂedv#ﬁyﬁra

GROUF OF SITEs - Arbitrary list of sites [i.e. STOP PLACES) fora
|particular purpose.
TOPOGRAPHIC AREA - & Topographic region [village, town,
‘county, state country, etc.) that may contain stops.
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MAPPING:
(8)
GTFS ROUTE
9
NETEX LINE
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ezl Mapping Overview:
GTFS Route

» GTFS does not include a reusable ROUTE layer of links, nodes, etc — GTFS “route” is just the equivalent of a named
Transmodel LINE, with an associated GTFS shape record for a a spatial PROJECTION (ie not a separate NeTEX ROUTE

)

» Key Equivalences
» GTFS Route = TM LINE
» GTFS Type of Route = TM MODE
» GTFS Extensions Type of route also givesa TM SUBMODE

» Route Sort Order
» GTFS Route Sort Order attribute = TM extension: e.g. key value on a GROUP OF LINES /LINE

117 dEtE“‘pt




GTFS Routes Mapping Overview

Network

» Gtfs routes record =
o NeTEx LINE

115 detawpk



GTFS Routes
Mapping - Details

concept,
Son, &£ using a KeyListvalue. The Transmode way to express 3
prefermed order wouid be 0 tse 3 GROUP OF LINES; ; the order of LINES within

Network

» Gtfs Routes record
o =2 NeTExLINE

» GTFS Route Type - VehicleMode

» NB GTFS extensions allows for submodes

separate concept in NeTEx.

S — | = datawpkt



Network

» Gtfs RouteType
enumeration =

o NeTEx VEHICLE
MODE

GTFS Route Type Mapping Overview

dass NeTEx Gifs mwpem/

MNeTEx considers GTFS 12 [Maonorail)

and GTFS 5 [Cable Tram) to be
submodes.

GTFS does not distinguich bewteen
coach [i.e. long distance) and bus
[i.e. urban).

120
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GTFS Extensions
Route Type Mapping Details — Rail modes

Network

» Gtfs RouteType
enumeration =

» -->NeTEx Transport
SUbMode MODE

GTFS

‘dase NETEX Gif Extensions Ral & Wires mwpewn"mg/




GTFS Extensions
Route Type Mapping
Details — Non rail
modes

Network

» Gtfs routeType enumeration =

o NeTEXx Transport
SUbMode MODE

GTFS

NeTEx

mmmwmmmmm/

{HE

B B oW e

i

=l |
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An Example mapping - GTFS route to NeTEx LINE

GTFS CSV

routes.txt route_id,agency_id,route_short_name,route_long_name,route_desc,route_type,route_url,route_color,route_text color
AB,DTA,10,Airport - Bullfrog,,3,http://www.demoagency.org/ab, 00FFFF, 00FFFF

<Line version="any" id="AB">

<Name>Airport - Bullfrog</Name>
NeT Ex <Description>From Airport to Bullfrog</Description>
<TransportMode>bus</TransportMode>
<Url>http://www.demoagency.org/ab</Url>
<PublicCode>10</PublicCode>
<AuthorityRef version="any" ref="DTA"/>
<Presentation>
<Colour>Q00FFFF</Colour>
<TextColour>00FFFF</TextColour>
</Presentation>
</Line>

123
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MAPPING:
(9)
GTFS SERVICE
(GTFS CALENDAR +
GTFSCALENDARDATE)

9
NETEX DAY TYPE ASSIGNMENT + DAY
TYPE

datawpt



GTFES Service Calendar - Overview

s

b"&’ 0.1
. _
GTFS serviceused to set date - +defined +defining

- . by 0.*
conditions on trips and fares A > — T coscoeone
+goveming czoverine +expeptions for
Referenced by GTFS calendar won | 0.0 7o
and calendar_date cisrip : ::=-
» NB No actual service record o o
v

Mame: ETFS Calendar Model - Intro
Author:  Gtfs

wersion:  2023.04.14

Created:  13/04,/2023 O0:00:00
Updated: 24/03,/2024 20:18:52

datawpnb
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GTFS Service Calendar - Detalls

Used to set date
conditions on trips and
fares

127 dEtE“‘pt




Transmodel/ NeTEx Service
Calendar

dass X5D NeTEx RC Service Calendar Intro/

’ Network Timetable Exchange

o.*
+opmprizing {ordered)

Transmodel SERVICE
CALENDAR separates
DAY TYPE from dated
OPERATING DAYs and/or
OPERATING PERIODs

Name: MED NeTEx RC Service Calendar Intro
Author:  NeTEx
Version: 2.0

+used to define

g.1 -+assignedio
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Dated and undated journeys

s
1, DAYTYPEs DATED VEHICLE
VEHICLE 1

= _ JOURNEYs
I J0URNEYS - IFx
|

/ Public Holidays only

Journey #589
8:20am Waterloo

Weekends only

2018.01.03

Monday to Friday, ¥
Not Holiday

Dated Journey
#589_2018.01.03

q 2018.01.02

Dated Journey

#589_2018.01.02

No

2018.01.01 oUMeVs

o

datawpnb
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GTFS Calendar Mapping Overview

dass NeTEX Gtfs Service Mapping l'lm/

Service Calendar

» Gtfs service [implied] E ..

record)=>

- DAYTYPE |
» Gtfs calendar record =

0 PROPERTY OF DAY+
OPERATING PERIOD

ey

GTFS Colendgris represented by a

» Gtfs calendar date record =»
0 DAY TYPE + DAY TYPE e
ASSIGNMENT
» Gtfs timeframe record =
GTF5 ColendarDate can be represented by 3 DAY
D TIMEBAND TYPE ASSIGNMENT.
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GTFS Calendar Mapping - Details

Service Calendar

GTFS Service maps to 8 NeTEx DAY TYPE.

» Gtfs service [(mplied record) =
o DAY TYPE

» Gtfs calendar record =

o PROPERTY OF DAY+
OPERATING PERIOD

» Gtfs calendar date record =

o DAY TYPE + DAY TYPE
ASSIGNMENT

TFS Colendgris represented by 3 PROPERTY of day, with
3 DAY TYPE ASSIGNMENT to an OPERATING PERIOD for
the start and end date

» Gtfs calendar date record =
o DAY TYPE + DAY TYPE
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An Example mapping - GTFS calendar to NeTEx LINE

GTFS

service_id,monday,tuesday,wednesday,thursday,friday,saturday,sunday,start_date,end_date
FULLW,1,1,1,1,1,1,1,20070101,20101231

<ServiceCalendar version="any" id=":FULLW">
N eT Ex <FromDate>2007-01-01</FromDate>
<ToDate>2010-12-31</ToDate>
<dayTypes>
<DayType version="any" id="FULLW">
<Name>Weekdays</Name>
<properties>
<PropertyOfDay>
<DaysOfWeek>Monday Tuesday Wednesday Thursday Friday</DaysOfWeek>
</PropertyOfDay>
</properties>
</DayType>
</dayTypes>

</serviceCalendar>
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MAPPING
(10)

GTFS SERVICE
(GTFS TIMEFRAME )
9
NETEX TIME BAND

datawpt



Used to specified allowed
times of travel for GTFS
fares2

» GTFS
timeframe_group
[implied] record =

» NeTEx GROUP OF
TIMEBANDS

» Gitfs Timeframe
record =»

» NeTEx TIMEBAND

GTFS Timeframe Mapping Overview

GTFS Time_frome maps
to NETEX TIME BAND

134
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»

»

GTFS Timeframe
record

NeTEx TIMEBAND

GTFS Timeframe Mapping Detalls

dasshlemﬂfsflmﬁmm/
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MAPPING:
(11)
GTFS TRIP
9
NETEX SERVICE JOURNEY

datawpt



Mapping GTFS Trips to NeTEx Journeys — The basics

Easy!

4 You say route, we say LINE...

4 You say trip, we say VEHICLE JOURNEY...
4 You say stop_times, we say CALL...
4

‘dass GTFS Schedule as NeTEx Timetable elements aasccals/

Name:  GTFS Schedule as NeTEx Timetable elements Basic - Calls
Awthor:  Gifs

You say headsign ,we say DESTINATION DISPLAY vomcemadeEnun | \eson: mson
| o e [

air
bus
coach +for i
Funicular
metro
rail +worked
¥ an o.*
<~

StopPlaceTypeEnum
e water Joumey
literals cableway Vehidelourney — —~

airport =snowAndloe

raiiStation seifDrive +used 0.1
metroStation iift by

coachStation femy

busstation other +ar ot

harbourPort
ferryPort N

Ty | Servicelourney (= =] |
onstreetBus o “
onstreetTram +

taxiRank

iftstation
wehideRalinterchange
other

busPiatiorm

ot +n ot
- {ordered)

+yisiting
+shown at o ErFi
- call
01 +showinz

NelEx
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Mapping Overview:
GTFS Trip, GTFS Stop_Times

» NB Terminology VEHICLE
JOURNEY (=GTFS Trip)
» GTFS Doesn’t separate dated / undated journey concepts

» All journeys
» Key Equivalences
» GTFS Trip = SERVICE JOURNEY / TEMPLATE SERVICE JOURNEY

» GTFS stops = CALL (View of POINT IN JOURNEY PATTERN + TIMETABLED
PASSING TIMEs + DESTINATION DISPLAY)

» GTFS Frequency = JOURNEY FREQUENCY GROUP (HEADWAY JOURNEY GROUP
or RYTHMICAL FREQUENCY
» GTFS stop_times corresponds to a view (CALL) that combines PASSING TIMES,
DESTINATION DISPLAYS, etc

» Times or Frequencies repeated on each journey
» Destination displays, etc, repeated on each journey.

» Shape plot is for whole journey
» GTFS Can alternatively map directto POINT
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GTFS A VEHICLE JOURNEY (Gtfs-Trip )is for a LINE

‘e
Only sto rer . ap data T
y stops are reused (Map data) o &, %
ROUTE i
. Projection y
Times are absolute and (Gris-shape)
repeated on each 2 !
journey. ;
No timing points that are -/ !
not stops. ;
GURNEV(@) L /\10:02
(GTFS-Trip) ];__ N ‘ _________

=2

=2

PASSING TIME

PASSING TIME

(GTFS-Stop_times)

35 e

| PASSING TIME

| PASSING TIME

PASSING TIME

,[‘CE[’E’\ | PASSING TIME

@ @
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TM Minimal: A VEHICLE JOURNEY follows a JOURNEY PATTERN, for a SERVICE
PATTERN, along a ROUTE for specified PASSING TIMES

Populate document with just stops, journeys and fully resolved passing times

NeTEXx

Network Timetable Exchange

> PX

JOURNEY PATTERN:
STOP POINTS/LINKS
IN JOURNEY
PATTERN

?- 10:02 10:20 i 2 10:31

0000

L L]
ELERR
E3 /
_— ) | PASSING TIME

VEHICLE

JOURNEY | PASSING TIME LT ASSNG TIIE | PASSING TIME
Departure times | | |

_ 3 ) 7_‘_‘ PASSING TIME
® o ‘.u:
e -«
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TM Full Model: A VEHICLE JOURNEY follows a JOURNEY PATTERN, to a TIMING
PATTERN, over a SERVICE PATTERN, along a ROUTE during a TIME DEMAND

TYPE

(Map data )

IN JOURNEY
PATTERN

STOP POINTSs/LINKS

FEATUREs | = ———=
1

TIME DEMAND
TYPE

RUN TIMEs,
WAIT TIMEs

VEHICLE JOURNEY
Departure times

LINE NETWORK

LINE SECTION

-

Populate with reusable timing, etc

10:02 |,_\/| 1q:06 /l 1010, | f(" 10:20 10:31
- r PASSING TIME PASSING TIME
| PASSING TIME “’_,,_J—,,_\ | PASSING TIME
141
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JTM reuse: journeys can be specified completely just by indicating a Joueney
I pattern and a START Time

. Separate levels of abstraction for each concept
A : . Spatial & temporal aspects
(Mapda{a) i l . Reuse of journey patterns etc
FEATURES [ : :

I.

>

AV Qv

1
1
1
|
1
| :
: : |
A | » O3 VOI > >
(3 1 .
: — — (o~ 4@0 > &
g == : : . ! 0 : C
- X i i » e
.+ | JOURNEY i !
L PATTERN(S) of . .J: A® : ’I | E b 4
- e ; T - : .
TIME DEMAND ! EB . -.ES . | SE : E ! E E :
1 LI 8 ! 8
-ILTJ?\IETIMES, o 3 0 E E i = SE B
WAIT TIMESs Sk .'.~.~ | | 5 A ak
JOURNEY(s) i
FoIIowingj_o:rney /: /I 10:02 _". '_’7 .
pattern&tlmlngpall__— i . ._: :, ) XI 2018/01/01!] DT-H
LN . %/ 2018/01/02 1 DT-W
>>>» : U 2018/01/03 7 DT-W
— : /I 10:12 / 2018/01/040 DT-
JOURNEY(s) =1. >
Followi surne)l'_ I \ b 2 M ...etc
pattern DY
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NeTEx elements equivalent to GTFS Trip record
— #1 using CALL - Overview

ass GTFS Schedule as NeTEx Timetable lements |mro—|2ls/

Mame:  GTFSSchedule 3s NeTEx Timetsble slements Intro - Cals

Using NeTEX CALLs Soptocetypetm | yaons sotss FRS——
| S e =
» trip > el s .
* SERVICE JOURNEY et
» trip + frequency o -
= - TEMPLATE SERVICE JOURNEY + i
HEADY FREQUENCY GROUP e

» stoptimes = CALL 5

] calendar =
= DAY TYPE

» transfer =
= CONNECTION
= SERVICE JOURNEY INTERCHANGE
= INTERCHANGE RULE
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GTFS Trips
MAPPING #1 -

Using CALLS ST oo Vg o

Intro

Timetable _
GTFS irips record =
= NeTEx SERVICE JOURNEY

GTFS stop times =»

= NeTEx CALL + DESTINATION DISPLAY

= If times given as frequencies, use
TEMPLATE SERVICE JOURNEY

GTFS Frequency maps to @ NeTEx HeatwaylourneyGrop - OO
JOURNEY FREQUENCY GROUP.

[ oo

» OsEawpt




GTFS Trips
MAPPING #1 using
CALLs - details

Timetable

GTFS irip record =

» NeTEx SERVICE JOURNEY +
ACCESSIBILITY ASSESSMENT

Plot

GTFS shape record =
» NeTEx SERVICE JOURNEY.lineString

*Or use LINK SEQUENCE PROJECTION
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GTFS stop times GTFS

MAPPING #1 using
CALLs - details S )

Timetable

GRFS irip record =

o NeTEx SERVICE JOURNEY

GTFS stop times =

* NeTEx CALL + ARRIVAL _
DEPARTURE + DESTINATION
DISPLAY

Track to stop

GTFS shape=»

* NeTEx CALL + ARRIVAL _
DEPARTURE + DESTINATION
DISPLAY
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GTFS Frequencies Mapping - Details

Timetable /Schedule

» Gtfstrips record =

= NeTEx TEMPLATE SERVICE
JOURNEY + JOURNEY
FREQUENCY GROUP

Interval based frequencies

» Gtfs Frequencies record =»

= NeTEx SERVICE HEADWAY
JOURNEY GROUP +
HEADWAY INTERVAL

Minutes past hour frequencies

» Gtfs Frequencies record =

= NeTEx SERVICE
RHYTHMICAL JOURNEY
GROUP + TIME BANDs

dass NeTEx Gtfs Frwlmquq]ilg/

+  start_time: time

+ end_time: time

+ headway_secs: seconds*

+ exact_times: GtfsFreguencyEnum [0..1]

wFK, PFK# Ti vehidelourneyFrequencyModel::
+ trip_i: FrequencyldType* HeadwaylourneyGroup

TI vehidelourneyFrequencyhodel::
RhythmicallourneyGroup

+ Headwaylinterval: Headwayinterval [0..1]
aPKx
+  id: HeadwayloumeyGroupldType [0.1]

GTFS Frequency with NotExect
times maps to @ NeTEx
FREQUENCY

GROUF.

GTFS Frequency with exoct times
maps to 3 NeTEx RHYTHMICAL
JOURNEY FREQUENCY GROUP.

aPKx

+ id: RhythmicallourneyGroupldType [0..1]

‘agontains:

»
- timebands: Timeband [1..*]

oo
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An Example mapping - GTFS frequency to NeTEx HEADWAY

trip_id,start_time,end_time,headway_secs,exact_times
CITY2,6:00:00,7:59:59,1800,0
CITY2,8:00:00,9:59:59,600,0
CITY2,10:00:00,15:59:59,1800,0
CITY2,16:00:00,18:59:59,600,0

GTFS

<TemplateServiceJourney version="any" id="mygtfsxm:CITY2">

<DepartureTime>06:00:00</DepartureTime>

<frequencyGroups>

<HeadwayJourneyGroup version="any" id="mygtfsxm:CITY2-06:00:00">
<FirstDepartureTime>06:00:00</FirstDepartureTime>
<LastDepartureTime>07:59:59</LastDepartureTime>
<ScheduledHeadwayInterval >PT30M</ScheduledHeadwayInterval>

</HeadwayJourneyGroup>

<HeadwayJourneyGroup version="any" id="mygtfsxm:CITY2-08:00:00">
<FirstDepartureTime>08:00:00</FirstDepartureTime>
<LastDepartureTime>09:59:59</LastDepartureTime>
<ScheduledHeadwayInterval>PT10M</ScheduledHeadwayInterval>

</HeadwayJourneyGroup>

<HeadwayJourneyGroup version="any" id="mygtfsxm:CITY2-10:00:00">
<FirstDepartureTime>10:00:00</FirstDepartureTime>
<LastDepartureTime>15:59:59</LastDepartureTime>
<ScheduledHeadwayInterval >PT30M</ScheduledHeadwayInterval>

</HeadwayJourneyGroup>

<HeadwayJourneyGroup version="any" id="mygtfsxm:CITY2-16:00:00">
<FirstDepartureTime>16:00:00</FirstDepartureTime>
<LastDepartureTime>18:59:59</LastDepartureTime>
<ScheduledHeadwayInterval>PT10M</ScheduledHeadwayInterval>

</HeadwayJourneyGroup>
</frequencyGroups>

</TemplateServiceJourney>

CSV
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NeTEx elements equivalent to GTFS Trips record
- #2 POINT IN PATTERN - Basic

dass GTFS Schedule as NeTEx Timetable elements Basic - Pagigﬁmﬁ/

Using NeTEx POINTS IN PATTERN
and PASSING TIMES -f R —-

Mame: GTFS Scheduls 33 NeTEx Timetable elements Basic- Paszing times
Author: Gtfs
Version:  2023.04.14

> trip e ommomere
= SERVICE JOURNEY
= stop times =

= POINT IN PATTERN + /
H of +by defauit
TIMETABLED PASSING TIME S —— : v o \
~ I
] Jterls ) passed at . . vehideModeEnum ,{
irport +using 0. N e Tordered) -~ —
raiistation - e i
metrostation PointinLinkSegquence S ar
coachstation PointinjourneyPattern "& :::ch
™ ba=stationy . & +timing funicutar

calenaar rarourpon scharaceried by reference for e
femyPort il
Le""m‘“;m : trolleyBus

u Dl \Y TYP E onstrestTram ribing ot TimingPointinfourneyPattern m:
tasivank | versansdcnid :‘bh;w
iftstation FlexiblePointProperties enowAndice
vehideRalinterchange o
ather o+ Is':t -
busFlatform " femy
+a view ather
af
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NeTEx elements equivalent to GTFS Trips record
- #2 POINT IN PATTERN - Overview

dassﬁTFsMasNeT&ﬁnmaﬂedem-Pasigﬁm/

Using NeTEX POINTS in PATTERN

Mame:  GTFS Schedule 35 NeTEx Timetable elements - Passing times.

StopFlaceTypeEnum

» trip =
= SERVICE JOURNEY

» trip + frequency 2>

= TEMPLATE SERVICE JOURNEY +
HEADY FREQUENCY GROUP

» stop_times =

= POINT IN PATTERN + TIMETABLED
PASSING TIME

= calendar &
= DAY TYPE

» transfer =
» CONNECTION
= SERVICE JQURNEY INTERCHANGE

= INTERCHANGE RULE
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GTFS Trips MAPPING #2 using POINTS IN PATTERN - Overview

mmmuﬁ1@mmrmm/

NelEx

Timetable
GTFS irips record =

* NeTEX SERVICE
JOURNEY
GTFS stop times =

* NeTEx POINT IN

PATTERN +
TIMETABLED PASSING
TIME + DESTINATION

DISPLAY

GTFS StopTimes mapsto 3 NeTEx POINT IN
JOURNEY PATTERN + PASSING TIMES.
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GTFS TripsMAPPING #2 using POINTS IN PATTERN - details

Timetable

Gtfs Trips

= NeTEx SERVICE JOURNEY +
POINT IN PATTERN + TIMETABLED
PASSING TIME




MAPPING:
(12)
GTFS BOOKING RULE
9
NETEX BOOKING ARRANGEMENTS

datawpt



GTFS Booking_rule Mapping - Overview

chssuemﬂfsﬂndﬁlgmlemmu/

GTFS booking rule record
>

NeTEx BOOKING
ARRANGEMENTS

GTFS Booking rule maps
to 3 MeTEx SERVICE
BCCKING
ARRANGEMENT.

GTFS number of days +
time can be described by
an XML duration.
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GTFS Booking_rule Mapping - Details

GTFS booking rule record
>

NeTEx BOOKING
ARRANGEMENTS

GTFS

dassuemufsmﬁgmm/

GifsRecord |
GtfsTripModel::GtfsaookingRule

ook : GifsBookingTypeEnum [0..1]

GTFS Booking_rule maps
10 3 NeTEX SERVICE
BOOKING
ARRANGEMENT.

drop_off_message: string [0..1]
phone_number: Phonetiumber [0..1]
info_urk: anyUr [0.-1]

booking_uri: anyur [0..1]

RC Bookingar

b F ot 4+

BookingMethods: BookingmethodEnum [0..*]
Bookingaccess: BookingAccessEnum [0..1]
Bockwhen: FurchasewhenEnum [0..1]
BuyWhen: Furchaselomentenum [0..*]
LatestBockingTime: tme [0..1]

BookingUrl: anyURI [0..1]
MinimumEBcckingPeriod: duration [0..1]
MaximumBockingPerod: duration [0..1]
BookingNote: Multiingualstring [0..*]

acontaineds

BookingOontact: ContactDetsils [0..1]

RC BookingArrangementsiiodel::
ServiceBooKingArrangement

+
+

+

MinimumBookingDuration: duration [0..1]
MaximumBooking Duration: duration [0..1]

aPKs

1d: ServiceBookingAmangementidType

Booking App url can be
specifed as LINE Infoiink
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MAPPING:
(13)
GTFS SHAPES
9
NETEX ROUTE LINK + POINT ON LINK

datawpt



GTES Mapping Overview: Plotting a route
GTFS shape

J"U
» Different mappings possible
0 » Route

» Simple (Single LINK for whole ROUTE )
= Each GTFS Shape record = NeTEx ROUTE POINT

= GTFS shape (overall) = ROUTE LINK + PROJECTION to VEHICLE
JOURNEY (or just use NeTEX SErviceJounrey.LineSTring

» GTFS stop times record = NeTEx POINT ON LINK

» Extended (Explicit LINKs between each point on JOURNEY PATTERN)

» Create ROUTE POINT for each GTFS stop times record

» Create ROUTE LINK between each one, allocate distance from FS
stop times record. Make any intermediate points either additional
ROUTE POINTs + POINT IN JOURNEY
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GTFS A VEHICLE JOURNEY (GTFS-Trip ) is for a LINE

Only stops
are reused ‘:
Times are A Y ad | | |
(Map data) R Y Y : : i
absolute oo _ o <o T i NN ¥ ¢ °
and T o, | - I S e
repeated (Gtfs-Shape) j . !
on each u i @ ’ ~  [amms
journey | a | | - AN
NO non | | | | | ;
stop ? i | s s |
timing ! | | | | Z
points ELE | \10 v 10:20 i 10:25 | 10:31
(GTFS-Trip) l

St AW

PASSING TIME | PASSING TIME | PASSING TIME

(GTFS-Stop_times)

[‘CE[’E\ | PASSING TIME

PASSING TIME
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GTFS Shapes record Mapping - #1 Basic

«class NeTEx Gtfs Shape Mapping Basic/

Route projection

» Gtfs shape record =»
= ROUTE POINT

» Gtfs stop times record=>»

= POINT ON LINK with
distance from start.

= Define a single ROUTE
LINK for journey. Place
points on link.

Gtfs StopTimes from
start maybe held as
aPOINT ON LINK fora

Stop times includes
distancealongshape

single ROUTELINK
representimgthe

Note however that Netex also ' e,
supports a simple GML Lineshape
representation of the plot of alink
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An Example mapping - GTES trip and shape to NeTEx LINE

GTFS CSV

trip_Id,arrival_time,departure_time,stop_Id,stop_sequence,stop_headsign,pickup_type,drop_off type,shape_dist_traveled
BFC1,8:20:00,8:20:00, BULLFROG, 1

BFC1,9:20:00,9:20:00, FUR CREEK RES, 2
shape_id,shape_pt_lat,shape_pt_lon,shape_pt_sequence,shape_dist_traveled

AB20,53.00, 1.00,1,100
AB20,53.10, 1.10,2,120
AB20,53.20, 1.20,3,130

<ServiceJourney version="any" id="BFC1">
<validityConditions>
<AvailabilityConditionRef version="any" ref="FULLW-2007-06-04"/>
</validityConditions>
<LinkSequenceProjection version="any" id="BFC1">
<gml:LineString srsName="WGS84" gml:id="BFC1">
0s>53.00 1.00</gml:pos>
0s>53.10 1.10</gml:pos>
<gml:pos>53.20 1.20</gml:pos>
</gml:LineString>
</LinkSequenceProjection>
<DepartureTime>08:20:00</DepartureTime>
<dayTypes>
<DayTypeRef version="any" ref="FULLW"/>
</dayTypes>
<BlockRef ref="Block:1"/>
<LineRef version="any" ref="BFC"/>
<JourneyPatternView>
<DestinationDisplayView>
<Name>to Furnace Creek Resort</Name>
</DestinationDisplayView>
</JourneyPatternView>
<calls> ..

</calls> FEtE‘qpt

</ServiceJourney>




GTFS Shapes record Mapping - #2 EXTENDED

class NeTEx Gtfs Shape Mapping Intro /

Route projection

» Gtfs shape record =
= ROUTE POINT

» Gtfs shape record =

= POINT ON LINK with
distance from start.

= Define a single ROUTE
LINK

ROUTELINKs.

rate
ice between each stop is held on
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GTFS Shapes Mapping - Detalils

class NeTEx Gtfs Shape Mapping /)
» Gtfs shape record =

= ROUTE POINT

» Gtfs shape record =

= POINT ON LINK with
distance from start.

= Define a single ROUTE
LINK
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MAPPING:
(14)
GTFS FARE RULES
9
NETEX, RESPONSIBILITY SET

datawpt



NeTEx & GTFS Interoperation —
Fares & Prices

"
T
Sres

» GTFS is very basic subset of

fare data ~
W
» Flat & P2P struct o e o |=
.a struc ur'es Efa @ oA O Q l
» Simple absolute prices .“‘: =) GTES
» Minimal “product” 'ﬁ ) R Q9 ‘ for Fares
definition mx % =0 E
» Round trip is very, very -~
“Lossy”
ﬂ!

g;éo 0% gn 18
i K & ‘liﬂ'ﬁé\
i = 269 € [

{

20 @

N

PaN
i
[T*]

Integration

W%
P

o)

datawpnb
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g

Mapping Overview:
GTFS Fares

» GTFS Basic Fare model covers prices for basic P2P, Z2Z and flat
fares

» Complex fare structures and products not covered

= Eg no distance based, no series, no user types etc
» Gtfs is a simple model — does not cover many aspects of fares

» No support for Fare products and conditions
= E.g. user types

» Fixed, absolute prices (not derived, dynamic etc)
» Overloaded records — different meaning in different contexts

» Very limited description of sales channels

* media, purchase method, fulfilment etc
» Transmodel/ Netex

= Rich fare model
= Separates concerns: Taiff structure:; product structure; prices, etc etc
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Mapping Overview:
GTFS Fare_Rules

ﬁ% » Key Equivalences
» GTFS fare rules = TM DISTANCE MATRIX ELEMENT

= “origin/destination” (Point to Point and Zone to Zone fares)

» GTFS fare_rules = TM FARE STRUCTURE ELEMENT /
FARE STRUCTURE ELEMENT IN SEQUENCE

* (“contains”) = sequence of named zones

» GTFS fare_Attributes = TM FARE PRICE + PURCHASE
METHOD
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GTFS Fare Rules Mapping - Overview

Tariff Structure
» GTFS fare rule record
>

= NeTEx DISTANCE
MATRIX ELEMENT

= + ACCESS RIGHT
PARAETER
ASSIGNMENT to a
LINE
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GTFS Faresl1 fare_rules Mapping — P2P Tariff Details

Responsibilities

» GTFS fare rules
record
(Origin/destination)

» = NeTEX
DISTANCE MATRIX
ELEMENT

U Point to point

U Zone to zone
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GTFS Faresl Fare rules Mapping — Element in Sequence

Details

Tariff Structure

» GTFS fare rules
record (contains)=3

= FARE
STRUCTURE
ELEMENT IN
SEQUENCE
= Specifed
SCHEDULED

STOP POINT ¢
TARIFF ZONE
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GTFS Fares 1 Fare_attributes Mapping

Tariff Structure

» GTFS Fare =

* FARE STRUCTURE
ELEMENT

» GTFS Fare_attributes
record =»

= FARE PRICE

= + USAGE
PARAMETERS:
INTERCHANGING
and /or RESERVING

class NeTEx Gtfs Fare Attributes Mapping /
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MAPPING:
(15)
GTFS FEED INFO
9
NETEX DATA SOURCE, RESPONSIBILITY
SET + DAY TYPE
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GTFS Feed Info Mapping - Overview

Validity and contact details GTFS N eT Ex

class NeTEx Gtfs Feed Info Mapping Intro/

Data is place in a

NeTEx VERSION FRAME
with a common validity
condition

» GTFS Feed info record
>

= NeTEx DATA
SOURCE

* NeTEx VERSION
FRAME + VALIDITY

CONDITION
= RESPONSIBILITY
SET - aSSIgnS GTFS FeedInfo maps toa NeTEx VERSION FRAME, :)?:oDﬁommcr;)gi\;spen
ContaCt detalls to an ;Eo:igoc?::tc;g?:?:?fx;tedwiththeorganisation
OPERATOR Or reponsible forthe feed.
OTHER ' '

ORGANISATION
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GTFS Feed _info Mapping — With attributes

Transmodel / NeTEX separtaes
concerns of DATA SOURCE,
RESPONSIBILITY and
VERSION/VALIDITY

» GTFS Feed info record =
= NeTEx DATA SOURCE

= NeTEx VERSION FRAME +
VALIDITY CONDITION

= RESPONSIBILITY SET -
assigns contact details to an
OPERATOR or OTHER
ORGANISATION
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MAPPING:
(16)
GTFS TRANSLATIONS

>
NETEX ALTERNATIVE TEXT

datawpt



GTFS Translations Mapping - Overview

class NeTEx Gtfs Translations Mapping Intm/

Translations

In NeTEx a text must be
associated with an

» GTFS Translations record Momes v

handlethe special

(with named GTFS record) =

= NeTEx ALTERNATIVE
TEXT
» GTFS Translations record
(unassigned) =

= NeTEx NOTICE

= NB more complex process to
determine keys for GTFS child
entities
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GTFS Translations Mapping - - Detalils

Translations &
Notices

GTFS Translations record
(with named GTFS record) =

= NeTEXALTERNATIVE
TEXT

» GTFS Translations record
(unassigned) =

= NeTEx NOTICE

class NeTEx Gtfs Translations Mapping /

176
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MAPPING:
(17)
GTFS ATTRIBUTIONS
9
NETEX, RESPONSIBILITY SET

datawpt



GTES Attribution

» GTFS indicates contact details for fixed roles for
» GTFS Agency (Whole data set?)
» Specific Gtfs Route
= Specific Gtfs Trip

Transmodel has general purpose mechanism to assign roles —
a RESPONSIBILITY SET can be assigned to a frame ro any
individual entity.

» Assigns a specified ROLE to an ORGANISATION

» CONTACT DETAILS apply to ORGANISATION

178
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GTFS Attributions Mapping - Overview

Responsibilities

» GTFS attributions record =

= NeTEx RESPONSIBILITY SET —
assigns contact details to an
OPERATOR or OTHER
ORGANISATION

= (May need to create dummy
organisation)

= NeTEXx operate delegates a
responsibility to exclude

class NeTEx Gtfs Attribution Mapping Intro /

«XSDcomplexType»
ContactDetails

J

«enumeration»
StakeholderRoleTypeEnum
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GTFS Attributions Mapping - Details

Responsibilities

» Gtfs Attributions record

>

NeTEXx
RESPONSIBILITY
SET — assigns contact
details to an
OPERATOR or
OTHER
ORGANISATION

(May need to create
dummy organisation)

NeTEx operate
delegates a

responsibility to
exclude it
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MAPPING
(19)
FURTHER
TECHNICAL POINTS

datawpt



O

CRRESE Mapping Overview:
If"‘ GTFS Feed

4
» Key Equivalences

= GTFS Zip file = XML Document
= GTFS csv record file = Single XML Element

= GTFS Feed = TM VERSION FRAME + VERSION + VALIDITY
CONDITION

» NeTEx intended for many use cases & workflows
= Stops are not specific
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GTFS is useful subset of
timetable data for trip planners

Does not have underlying
reusable elements to
build data sets

e.g. journey patterns, routes.
Simple view for
consuming system:
Layers & times at stop
resolved to single
sequence

Does not cover complex

aspects

e.g. grouping, connections,
join/spilt, makeup, etc

Does not cover some
operational data

Open Data is Good!
NeTEXx & GTFS Interoperation - Timetables

— .
~ A
palll

Al
2R

R

ol Ll |

S OR =0 ¢

_Jw 0-0-0-0-0
~
e e

—_—— <D
B 0

8 10:02

= &

©

!
Fe (i
GTFS
for Timetables

- €

S
A rw

X[

Round trip is “lossy”
0 NeTEx to GTFS: OK
0 GTFS to NeTEx: limited function
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Modularised documents ; references may be
Internal or external

NeTEXx

Network Timetable Exchange

NeTex XML
documents
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AN

RESOURCE SERVICE CALENDAR GENERAL FRAME
FRAME FRAME

il -
VERSION FRAME
INFRASTRUCTURE FRAME

SITE FRAME

.]] SERVICE FRAME

COMPOSITE
FRAME

TIMETABLE FARE FRAME SALES TRANSACTION
FRAME FRAME




Using extensions for attributes not yet in NeTEX

GTFS CSV

agency_id,agency_name,agency_url,agency_timezone,agency_lang,agency_phone,agency_fare_url
10000, Transport For Ireland,http://transportforireland.ie,Irish Standard Time,en,1-800-300-604,http://transportforireland.ie/fares

<Operator version="any" 1id="10000">
<keyList>
<KeyValue typeOfKey="gtfs">

N eT Ex <Key>gtfs agency fare url</Key>
<Value>http:// transportforireland.ie/fares</Value>

</KeyValue>
</keyList>
<Name>Transport For Ireland</Name>
<Locale>
<TimeZone>Irish Standard Time</TimeZone>
<DefaultLanguage>en</DefaultLanguage>
</Locale>
<ContactDetails>
<Phone>1800 300 604</Phone>
<Url>http://www.transportforireland.ie</Url>
</ContactDetails>
</Operator>
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B |dentifiers

GTFS » GTFS — Central registrar of Agencies,

= single codespace for agency code
Elements are Unique within s GTFS zip

= GTFS allocates agency (ie operator) codes
NelEX

» NeTEX Peer to peer, multiple codespace
= |JANA Domains used to ensure CODESPACEs are unique

= Can have Multiple CODESPACES in data set, e.g., National stop
codes, and operator codes, Operator timetables.

» Default CODESPACE for a given version frame
= Allows integration of multiple data sets in same frame.
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Ee Dates and times

» GTFS
= Time — allows unlimited hours e.g. 28:00
= Dates are in current time zones
= Time zones may be given for Gtfs Agency

» NeTEX
NeT EX » Time: Uses XML times (00:00:00 — 24:00:00) with integer day

offset for times that are later than 24:00
» Times are usually relative to Operational day.
» Date Time : uses UTC
» Timezone may be given on Locale (OPERATOR, STOP etc)
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