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Standardisation Organisational Aspects

» Organisations and committees
» Main Topics
» Development Process
» Documentation Types
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WORLDWIDE

/7

% Main organisation

/TR International

Organization for
v 4 Standardization

% Other organisations

IEC : international Electrotechnical
Commission

ITU: International
Telecommunications Union

etc

\_

Main Organisations

EUROPE

/7

% European level

CENELEC I

/

+s» National level
E.g. France
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CEN/ISO Technical Committees & Working Groups

. Technical :
Org?nlzatlon committee Working
evel level Group level

o
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Overview of the sub-working groups

\

SG1

Data Communication on
Vehicles e

71 [N

SG5
Interoperable Fare
Management-

CEN/TC278 [ WG 3

Public Transport

Chair:l .

SG 8

Distributed Journey

SG3 SG4
Passenger Datamodel-
Informatiorh Transmodel I '
SG6 SG7

|dentification of fixed Service Interfaces
Objectsin PT Real Time
% Information p—
SG9
NeTEx: Network &
8 m_ . e
Timetable Exohangi I 000 )

Planning _\\Im

71 NS
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Multi-Modal Information: Main ISO - CEN Links
Iniernc{iio?ul Cm
byl o
TC204 .
ITS Database Technnology
Geographic Data Bases TC 278
] 1
WG8 /- "
, :
Public
Archlftgctu_re _ WG3 Transport
Specification Public
methods ranspor [ |I |
) )
Geographic SG3 SG 7&9
Information TC2 11
dat
| l eicianges data models §ystem
WG xX for visually impaired interfaces
\_ R,
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Multimodal Information Standardisation Topics in CEN

SIRI : Service

time Informat

DJPS: Distrib

Interface for Real-

NeTEXx: Network &
Timetable Exchange

Journey Planning

(planned) Geographic
data Files
TI-VIP: Traveller
Information
for Visually Impaired
(dormant) _
Functional
models
\ é’zoﬁ’)

Transmodel:
Reference Data
Model for PT

ion

IFOPT: Fixed
Objects for PT

uted

Inter-system
communication HPEIENe[EIES ISO/ GDF:
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Interfaces: National Developments

System
specifications

Similar to NeTEx

Interfaces NeTEx — SIRI

TRIDENT/NEPTUNE(France), Similar to SIRI
TransXchange (UK), VDV 452 (Germany),

BISON (NL) } /

VDV 453 (Germany), RTIG (UK)

Data Models

Transmodel EN12896

IFOPT TS28701
\_ S0
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CEN Standards Development Process : a Schematic View
e

Consensus! Consensus!

Work Item :
Proposal (PW1) Approved Work Drafting stage
with a Scope Item (WI) Work within a SG

document

}

Y In general
Undefined timescale 12 months

Submissionto T
National enquiries
<2 years

\ ”53261?)
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Documentation Types and Characterisitcs

EN

European Norm revised every 5 years

Technical Specification revised every 3
years

Technical Report

Result of standardisation: textual documentation (e.g. functional
specification of a system, terminology, data model specification, interface

specification, etc)
Standards are in general not mandatory (except a small percentage)
Have a different status from regulations/directives which are mandatory

kol B Skl C )
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CEN Data and Interface Standards

\_

« Rationale & Approach

 Main standards:

» Transmodel
» |IFOPT

> NeTEXx

> SIRI

Tt
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Rationale: Lack of Interfaces between Applications &
Difficult Commmunication between Organisations

Multi-Operator Context
(e, .;.HL@HH@ EEEY %
/

i Authority 1

PT Pperator A 2

5 0
ao[p

PT Operator B

PT Operator D

i)
=L DT Operator C

Authority 2 PR
\_ ©2012 )
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Data Modelling Levels

Three main steps:

- b

» Choice of a data base LOGICAL DATA MODEL
type La

Additional attributes

Data formats Y
Choice of a DBMS

Y V V

PHYSICAL DATA MODEL

» Controlled normalization
optimisations &
redundancies Application  Application  Application

» Organisational rules

M e
\ ”53261?)

ITS China, Beijing 2012 14 Kasia Bourée for the French Ministry of Transport




Transmodel

\

Common Reference Data Model
based on a common semantical basis

offers the possiblity to generate a data repository or exchange messages
Passenger

Information

Personnel
Management

Scheduling

TRANSMODEL

.

Monitoring Fare
& Collection Statistics
Control
eyl
ST meme
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Transmodel : Business Domains Considered

Network (Spatial) Description
Vehicle Scheduling

Timetable Planning

Driver Scheduling

Rostering

Driving Personnel Disposition
Operations Monitoring and Control
Passenger Information

Fare Collection

Management Information/Statistics
Multi-modal Operation
Multi-operator Context

Transmodel is a EN

Tt
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IFOPT

IFOPT means: ldentification of Fixed Objects for Public Transport
IFOPT is a Data Model

Major functional needs covered:

»Detailed representation of complex transfer nodes

»Advanced journey planning

> Clarification of the « Stop Point » concept

»Passenger guidance (at connections or through complex stations)
»Real time network situation description

] ] Clan qlel ségtfe,ur Gde la Gare;rt')u/tiére Q%f‘i LLLLLLLLLLLLLLLLL -
»Dynamic quay assignment e Y gy
»Trip preparation help for disabled | */

T 20" / s

»PT accessibility support / Y P
>Etc /) & &Y EE EE s

EE = —| a2
>IFOPT |S a TS Avenue du Général de Gaulle

1 =
»Proposed to become an EN : — S
\ © 2012 )
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\
IFOPT Stop Place Model

Gives a precise definition of the

concept STOP POINT and its
physical «reality »:

Dedicated zone =
Quay
Boarding position
Vehicle stopping position
Entrance,

/

N’ P
Plan de secteur de la Gare routiére
Versailles Rive-Gauche \\1/ ony

Ol trouver vds BUS ?
A Y

o\ .
[__.l"\% ﬂ??g}]gsbsaufsogsllATlON Liste des lignes a arréts vaniables

Q) S e venchrach VEUILLEZ CONSULTER L'ECRAN
e samedi de 7n00 & 13h20 D'INFORMATION DU KIOSQUE
hranche pour connaitre votre quai de départ.

s RO | -
s BTN | -4 TR

L |

:
E

'Lu
~
=
°I
B

!

Liste des Iignes a arréts fixes
situés avenue du Général de Gaulle.

10k 912575

Avenue de Gaulle

Versailles Rive-Gauche ==~
Chéateau de Versailles @C
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IFOPT Basic Stop Place Model

\

Place 1
znmp‘: chion RComman k- infalink images [uns it [GrealonDatETIme ~
L'"“mln‘wﬂm rfolin ModifcatonDEteT ime
pormecion | (motnkries o] e
0.-

StopPlaceComponent
[EtopPaceElRmeantRal

AbstractPatfilink ol

FromPlaceRef
T T |To Pl ceRef

FromLawelRef
. [ToLewvel Rat
A hstractStopPlaceSpace — o FromEnranceRed
= [ToEntrancaRel
Iig;:::ggLLll.:: - g‘.“"i"““" @
st o

[Steps
From ToDirectionCfllse —
[SHrecton

Pl L b Parhin be
|pefaunDuratian
FreguentTravelerDuratian equipged wit
Kaccasional TravellerDuration
RabiityRestricked T ravell erDuration

[EP-Equip-aar: instamedEquipment]

1

[57-Eauip-mar:StapPlaceEquipment ]|  [5F-Equipdi-ActaivenickEquipmant |

IFOPT /| TS278 SG6
Common Stop Place

4

L4

D)

4

L4

D)

4

L4

D)

The IFOPT Data Model is
rich in attributes.

It describes stop locations
for passengers and for

vehicles

Locations dedicated to
equipment are identified
and a detailed model for
Stop Place Equipmet is

developed

ol 5 kel C
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IFOPT: Model Structure

Fixed Object Submodels
b\\\W for data _

POI Model
POI Classifjcation, Hierarchy
POLpPO! Geometry

R B L LT
© 2012 j

ITS China, Beijing 2012 20 Kasia Bourée for the French Ministry of Transport



4 )
Link IFOPT - Transmodel

Physical/geographic view Logical/macroscopic view

/_

Gare de Lyon Cour St Emilion

_ Global view of a stop
Details of a stop

\_ /L )

Mmoo
© 2012 j
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NeTEx Interfaces

\_ NeTEx is a TS — main parts to be published end 2012 «é@?@)

© 2012
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NeTEx Approach
From Transmodel to NeTEXx . Dperation
Restening onitorin |
1. Modularised: Transmodel Vehicle ;rsgsnigs
Domain Model + cheduling| Transmodel P
harmonised with IFOPT ultimoda T Concepts
2. Created: a physical UML Operation] [+ Core Fare (Managemen
model: add attributes, Generigf Network Collection\(nformation
formats, etc Sekatiiiee Description —
3. Encoded: as XML | J
schema Tactical | NeTEx Lﬁ_!ﬁnformatlon
Planning v
=  Reusable, Modular Concepts ~Thnography
subpackages
. - ccess
Well defined IFOPT o\ ibility Stop \ POl
dependencies Places
. Uniform versioning and
data ownership model
. Validation with Examples Part 1 Part 2 Part 3
of data from each
country Common
\ Y ZULL )
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SIRI Interfaces

SIRI is for

Real Time
Information

Exchange

Structured into

a range of
services

Common data
transport layer

9|(elswl] pajewlilsy
a|gelaw dois
Buriojiuow dois
Bulioliuow a|d1yYaA
abessa [eI1BUBD

a|gelawl] uondNPoId
9|geiawil uoldauu0d
Bullloliuow uondauUu0)
"'i'ﬂ'é'ﬂj'é'éﬁﬁéw'G'algliﬁlﬁ'i'gléu
“juswabeuep Aj1oe4

SIRlisaTS

SIRI : Common Services

M e
\ © 2012 /
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Currently known SIRI Users
|\

EU : Germany , France, Ireland, Norway, Sweden, UK
Switzerland, Australia - considered

Israel
Canada, USA
China (Shanghai)

'* % | & T O ol W ia Wiy A Indian Ocean

' -1 Océan lddian

~ Océan Atlantique ) A 23
i | = U Gcean
Al The World ' Océanie ,
% | ‘Le monde 5 PSS OO -
< (Pl T e S Y S—— St
«35 \ gpopemmn R e
—— ““.. .= =- Antarctica / Antarctique naG
\ S _ B © 2012 )
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https://groups.google.com/group/siri-developers
https://groups.google.com/group/siri-developers
https://groups.google.com/group/siri-developers

4 )
Link NeTEx — SIRI (1)

/

% common communication layer

/

*» common semantical basis XML

Files

(@)
gl | m *H| © n
s | 22lS |E SllollT|Z NeTEx
c |ERIS IERIZ IESIERIERIERE Scheduled Data
S IENI® | IE IR G S
o Il =Z IES o S = D = 1|3
> =11 S | o) M Network topology,
_| :' 2 —| Z >S5 3 O > . . .
S |E g z [IEd|2 || = 2 1l 2 || o ||[limetable passing times,
ol e [F = B = 1S 12 (|2 || || Information on Fares
Q QD 1) QD @) = | =] = | =
=H| <A = (2 || |18 ||&
N | @ o | (Transmodel / IFOPT)
SIRI communication layer
(XML-PubSub-Soap...)
mw'ﬂw
\ © 2012
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Link NeTEx - SIRI (2)

Planning |

Passenger informa

Datawarehousing

and

Services

— — -

NeTEx

Production Timetable

Stop Timetable

Connection Timetable

| All services |

AVMS

\_

© 2012 )
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NeTEx & SIRI : example of a Use Case
Real-time vehicle
location

Passenger
Information
System

Timetable

Planning — >

System

Estimated Vehicle
Arrival Time

Timetabled
passing times

- 28 oS
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Use of Standards Suite in France: Standard based DB and
Interface

Exchange
messages

\ i

III f \\*
/ v Y
P CHOUETTH \\‘
b [>T S \
: - e DB ] Network
I IR ]
E SL‘H;I?WJH i 8:42 1014; Tr ans 1 &
|| bl |z % |15 model& '; i
\ based : . Tables
data Export files |1 .

/ NEPTUNE
Format

/ (based on Transmodel)
' “NeTEx like”

CHOUETTE - tool: data capture & export
\_ R,

ITS China, Beijing 2012 29 Kasia Bourée for the French Ministry of Transport




4 )

Overwiew on PT data standards

Geography | Public Transport A Road trafic

3

@
Model :

GDF Transmodel IFOPT Datex

Inter-System
Data Exchange

Exchange'

Laugl Shared Communication Layer

ol

AVE LV

ﬂlllllllllllll.’llllll-
A ALLLEEA LRLA A L LA 4L

End-user

communication ? w @ %}6 - ‘%’ }g @
o ==l \_
\ D@ Picture provided by Dryade @592:0.1‘2,)
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Transmodel in Brief )
» Methodology and examples
» Domains covered
» Current status & usage
R,
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System Complexity & Lack of Interoperability

Complex System Architecture

/ Scheduling
Passenger

/\ N Information
A
Personnel

Disposition \

1 Fare
\ Collection
Real-Time f

Control
\ T statistics

PT Operator

m/

»Information system complexity

»lack of interoperability

»proprietary applications

»lack of open, common system
specifications

=P

TRANSMODEL - based System Architecture

senong | [ rorrnet | [ pssoner |
Information e
NS
g T T =
ness
TRANSMODEL
[
e £% : Fi
@ @ @ ; ‘ %_fﬂ_ 1
T
Monitoring Fare
& Collection Statistics
Control

==

» Allows for a progressive migration
»Opens the market

»Reduces development costs

»Considers intermodality & multi-operators
»|s hardware independent

»Considers a variety of European practices

mw'ﬂw
© 2012
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Characteristics : a Communication Tool

\

s Common terminology & definitions of concepts Do you speak
Transmodelese?

% Genericity: necessity for a separation of concerns

/

s Elementary information: out of which other information may
be derived

B Dt
© 2012 )
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Transmodel "Philosophy”

User 1

Application

Application Application

User 4

Application Application

m B 1 Y
K ”5}261‘2,)
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Transmodel in UML
Raoles of the classes in the
relationship
CLASS A / \ _ CLASS B
T HH
-icl _ ~CONICETIS -concermed by | attribute 1
—attribute 1 atiribute 2
attribute 2 ; . |attribute 3
Cardinality of the relationship
1 one and only one
0..1 zero or one (optional)
= many
¥..¥ between x and vy
-a reference for 0.1
]
POINT
-referencing to  [-id[1]
-name
1 -startof 1 -end of

-from * -to

% Alink between two points
(here stop points)

P Y Y
K ”5}261‘2,)

ITS China, Beijing 2012 35 Kasia Bourée for the French Ministry of Transport

+id[1]
-length




\

. %’\, A Simple Modelling Exercise

% Modelling ot the concept of « Passenger Trip »

STOP POINT
sgart

ACCESS LINK N

CONNECTION LINK

TOP POINT
- end
-

RIDE 2

\ © 2012 )
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Modelling of a Passenger Trip:
l |
-end of ‘
-to
POINT STOP POINT P RIDE
-id[1] < +for alighting "l .
-namel[1] +for boarding *
-start of
. . -form
0.1 _a view of 1 -enf ofl -start pf 1 ~serving
* -to * -from
* -served by
CONNECTION LINK
+default duration[1] RIDE IN PT TRIP
+d¢scnpt|on Torder[1]
+distance
+suitable for mobility restricted
+frequent traveller duration
+occasional traveller duration 1 * _part of
+mobity restricted traveller duration " P
0.1 -a generic description of
-end of
PLACE o
+d[1] start of o ACCESS LINK
*name1] _from___|tdefault duration[1]
+description
¢ ¢ 1 *—[Fdistance
-end of 11 _start *  [+suitable for mobility res_tricted
+frequent traveller duration
+occasional traveller duration
+mobity restricted traveller duration
1 -composed of
-from ‘
TRIP PATTERN 1.x 0.1 PT TRIP
*
* +id[1] +id[1]
-served by -serving
-to
n -
ﬂ?\:’ A4
© 2012
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Transmodel Documentation

\

Data Dictionary: 357 terms

azertqgsd
fggghhs
dffghjkk
wxcvbb
bnnjjwc
N Rjkx

Data Structures: 61 diagrams

Vs

-~ ~ \
PURPQSE OF EQUIPMENT PROFILE TYPE OF EQUIPMENT
# NANE 1]
defing " nGmdn
| | | the classiication far
e Y
TYPE OF STOP POINT STOP POINT
"
\ { e tassfcalion for |/ tassiied as |
equipped wih
eqpped L J
defned for ) L} contaning 7, classified as
STOP POINT EQUIPMENT PROFILE [ ACTUAL STOP POINT EQUIPMENT
#EROFIE TS

FIE

E/R Barker
« Oracle »
formalism

expressed
also in UML

Textual explanations

Documentation : CEN TC278 : www.transmodel.org

Normative part (around 200 pages)
Informative appendices (around 400 pages)

St
© 2012 )
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How to work with Transmodel

N

L

Transmodel - dedicated to urban PT - considers several functional domains
and practices throughout Europe

* Is large & complex (but reality is complex...)
% Is abstract in some aspects
% Additional analysis is necessary before implementation:

Extracts: what do we need ? what is not necessary for us?
Additions: do we need additional concepts? attributes?
Optimisations: e.g. do we need to access some data frequently?
Definition of data formats

\ "y

ITS China, Beijing 2012 39 Kasia Bourée for the French Ministry of Transport




Weer

Historical Background and Current Status

\

European Projects:
Cassiope, EuroBus,
Harpist

Transmodel V4.1
ENV 12896

E/R “Oracle” formalism

\_

European Project
TITAN1 &2
Implementations
Transmodel V5.0: multi-modality, real-
time control, layers, data versioning

French/German
Project SITP o

Transmodel V5.1 °°

,+° CEN TC278 WG3 SG4:
¢ Transmodel V5.1
voted as EN12896

UML formalism added

Covers:
Network description
Versions management
Tactical planning
Personnel (driver) disposition
Operations monitoring and control
Passenger information
Fare collection
anagement information and statistics
Multi-modal PT operation
Multiple operators environment

ITS China, Beijing 2012

2011: decision for revision

Tt
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Contributors

1998-99

_ : Contributors
field trials: since 1989:
Lyon France
Hanover Germany
Salzburg UK
The Netherlands
Spain
Austria
Italy
Greece
Denmar
62012 )
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\

Transmodel is used in may ways

\ Hanover

\_

Transmodel
based
Data Base
Implementation

France
UK
Scandinavia

Data modelling — DB implementatiow

Data Mode
extensions
additional
functional
needs

CEN TC278
IFOPT

« controlled » by the Transmodel team

Data exchange

Com Ication
Interfaces
(XML messages)

CEN TC278
SIRI
NeTEx

Fr: TRIDENT project
Chouette tool

Tt
© 2012 )
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Field Trial in Lyon/France: TITAN project

o

<

Schedule Assignment,
Budget Management

‘ Scheduling
Stop Point (vehicle+driver)
Management
= Data Access

|.— System \

Passenger information
(telematic and telephone

On-line

Control System

Production
follow-up

servers, displays)
—

| /4

Personnel Disposition,

Payroll

\_

o 2012\ )
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Transmodel-based Network and Timetable )

Exchange in France

\ ‘'n/
- \ T
n—”[,
\ Input for

multi-modal

OPTILE passenger
ssociation | mformat_lon
of PT operators journey planning system
of the Greater Pari
Area

PT Authority
of the
Greater Paris
Area

K '5"261‘2,)
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Transmodel-based Implementations in UK

mﬂ

\

omtso nterest ..
eg PointX JourneyWeb

\ \ 2.1

______________________________________ Points

Places, Areas Data : = |3

Nat Gazetteer - Operators= re
Bund Journey ||| [[Services >

us Timetables

ransXChange

=
< Transmodel: Common Abstract model ___—
EH4 OO0
M
K ”5}261‘2,)
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.
s

s Transmodel is a generic data representation,

+ often considered as abstract, complex and large...

Transmodel is USEFUL
s for multi-system interoperability:

+ to ensure data consistency

%+ to reference inconsistencies

\
To sum up Transmodel...

represents a consensus at European level
takes into account a variety of practices
users may only implement parts of it or use it as a reference

avoids misunderstandings at least Europewide
Is currently considered as a comparison reference for other Data Standards at ISO

% for new system design:

saves re-specification effort
enables a progressive integration

avoids redundancy, reduces errors at several levels
facilitates interface design

Tt
© 2012 )

ITS China, Beijing 2012 46 Kasia Bourée for the French Ministry of Transport



A Robust Basis for Information System Architecture

http://www.normes-donnees-tc.org/spip.php?rubrigue2?2
http://www.transmodel.org
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http://www.transmodel.org/

Thank you !

Thanks to my CEN TC278 WGS3 colleagues Christophe Duguesne and Nick Knowles
for providing some of the pictures for this presentation

kbouree@wanadoo.fr

http://kasia.bouree.fr




