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Thus a timetable contains one or more journeys, and a journey contains one or more CALLs. LINE, ROUTE
and JOURNEY PATTERN entities are not explicitly exposed in the SIRI interface; however certain line and
direction attributes (which can be derived from the journey pattern of a journey) are included for convenience.
The SIRI journey elements can thus be regarded as views of journeys the underlying reference data model.

Each CALL in effect references a SCHEDULED STOP POINT, and may have incoming feeder arrivals and
outbound distributor departures (see Figure 3 below).

Figure 3 — UML Diagram of Concrete Journey Model

Different SIRI Functional Services can specify journeys in terms of this basic model as follows (see Figure 4
below):

— The SIRI Production Timetable Service defines a DatedTimetable, made up of one or more
DatedVehicleJourney instances, each comprising two or more DatedCall instances, in order of
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execution. DatedCall instances may have Targetedinterchange instances which describe planned
connections between journeys.

The SIRI Estimated Timetable Service exchanges EstimatedVehicleJourney instances, composed from
zero or more EstimatedCall instances indicating the calls of the journey, in strict order. An
EstimatedVehicleJourney may reference a DatedVehicleJourney and specify just those journeys, or
just those calls in those journeys, that are different from those in the previously issued Production Service
DatedTimetable. Properties are assumed to be the same in the real-time journey as in the planned
journey, unless explicitly overridden.

The SIRI Stop Monitoring and Product Service both return MonitoredVehicleJourney instances,
containing variously PreviousCall, current MonitoredCall, and OnwardCall instances, each of which
has slightly different properties. Again both journey and call may reference the respective
EstimatedVehicleJourney or EstimatedCall instances, and will inherit any inheritable properties that
are not explicitly overridden. Compared to a timetabled VEHICLE JOURNEY, a MONITORED VEHICLE
JOURNEY is positional: it entails the concept of the VEHICLE being located at any time a point relative to
its route, and consequently the calls are partitioned into sets of previous, current and onward CALLs,
reflecting slight differences in what is meaningful as data for CALLs that lie in the past, present or future.
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Figure 4 — UML Diagram of Concrete Journey Models showing Inheritance of Properties
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— The SIRI Connection Timetable Service exchanges FeederArrival instances for FeederJourney and
DistributorJourney instances, both of which share a common ConnectingJourney structure, and which
can reference DatedVehicleJourneys. The SIRI Connection Monitoring Service exchanges
MonitoredFeederArrival instances, and other events affecting incoming and outgoing journeys.

A number of properties and associations can be set on a DatedTimetable, and are assumed for all journeys
and calls based on that timetable, unless explicitly overridden an individual element. For example, the
PublishedLineName, or the Monitored properties can be set on the timetable and the default values are
then assumed for all journeys based on the timetable unless overridden. Similarly a target arrival time can be
set on a DatedCall and overridden on a real-time or monitored call.

5.18.2 Element equivalences and inheritance — timetable & journey

The properties of the different types of SIRI journeys are shown in Table 14. ‘R’ indicates a required value. ‘O’
indicates an optional value. Optional values that are inherited if not specified are indicated by an ‘->O’. ‘I
indicates a value that is inherited and cannot be overridden.

NOTE In the SIRI XML schema, the equivalences between the models are mostly encoded by the use of Group tags
that are common to all levels. The properties always appear in the same order within their parent element.

Table 14 — Inheritance of Timetable Properties

TIMETABLE JOURNEY
Group Element DatedTimet | DatedVehicle | EstimatedJ | Monitored Interchange
able Journey ourney VehicleJou | Journey
rney
(Feeder/
Distributor)
LineRef R | R -0 R
DirectionRef R I R -0 R
Identity VehicleJourneyRef - R R R o}
. FramedVeh | FramedVehicl
DatedVehicle icleJourney | eJourneyCode
JourneyCode
Code
ExtraJourney -- (0] --
Change
Cancellation - 0} -
JourneyPatternRef (0] -0 -0 -0 -0
VehicleMode 0} -0 -0 -0 -0
Journey | RouteRef o] -0 -0 -0 -0
Pattern
Info PublishedLineName O -0 -0 -0 -0
DirectionName (0] -0 -0 -0 -0
ExternalLineRef 0} -0 -0 -0 -0
OperatorRef (0] -0 -0 -0 -0
Service ProductCategoryRef (0] -0 -0 -0 -0
Info ServiceFeatureRef o) -0 -0 -0 -0
VehicleFeatureRef (0] -0 -0 -0 -0
. OriginRef -- -- --
Service
End point | OriginName - - -
Names T
OriginShortName - - -
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TIMETABLE JOURNEY
Group Element DatedTimet | DatedVehicle | EstimatedJ | Monitored Interchange
able Journey ourney VehicleJou | Journey
rney
(Feeder/
Distributor)
ViaRef - - - o) fe)
ViaName - - - fe) 0
ViaShortName - - - o O
DestinationRef - - - o O
DestinationName - - - -0 -0
DestinationShortName -- - - (6] (0]
Journey VehicleJourneyName - -0 -0 -0
Info JourneyNote - -0 -0 -0
Dated DestinationDisplay -0 - - -
Info i
Group LineNote -0 - - -
HeadwayService O -0 -0 -0 -0
Service OriginAimedDepartureTim | -- -- -- O O
End point | e
Times
DestinationAimedArrivalTi | -- - - o O
me
SituationRef - - 0
Disruption
FacilityChange -- - fe)
Monitored o} -0 -0 o}
MonitoringError - -- - 0 -
InCongestion - - - 0 -
InPanic -- - - (6] -
Predictioninaccurate - - (0] -0 -
DataSource - - - -0 -
ConfidenceLevel - -- - 0 -
Journey VehicleLocation - -- -0 -
Progress ]
Velocity - - -0 -
Bearing - - - 0 -
EngineOn - -- - 0 -
ProgressRate - -- - [e) —
Occupancy -- - (0] (0] NumberOfTra
nsfers
Delay - -- - [e) —
ProgressStatus - - - o) -
TrainBlockPart - - - 0 o)
BlockRef - 0 0
Ops Ref
CourseOfJourneyRef -- (0] (0]
VehicleRef - - o O
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TIMETABLE JOURNEY
Group Element DatedTimet | DatedVehicle | EstimatedJ | Monitored Interchange
able Journey ourney VehicleJou | Journey
rney
(Feeder/
Distributor)
PreviousCalls -0 --
Call MonitoredCall - DatedCall Ellst'matedc -0 R Arrival
OnwardCalls -0 -
IsCompleteStopSequence | -- - (0] (0] --

5.18.3 Element equivalences and inheritance — stop call

The properties of the different types of SIRI CALL are shown in Table 15. ‘R’ indicates a required value. ‘O’
indicates an optional value. Optional values that are inherited if not specified are indicated by an ‘—O..
Optional values that will be inherited from the previous call, in preference to the parent journey, are indicated

by a ‘P’.

NOTE

are common to all levels. The properties always appear in the same order within their parent element.

Table 15 — Inheritance of Call Properties

Produ | Estim MonitoredVehicleJourne Timetabled | Estimated
ction ated y Connectio | Connectio
n n
Dated | Estim | Monit | Previo | Onwar | TargetFeed | Estimated
Call Call atedC | oredC | usCall | dCall erArrival FeederArri
a all all val
StopPointRef R R (R] (R] (R]
VisitNumber O O O (@)

Identity Order O O O O O
ClearDownRef - -— 0 - - - le)
StopPointName 0 O O O - O
ExtraCall -- - - - - -

Change
Cancellation - - - - - -
VehicleAtStop - - (0] - - 0
VehicleLocationAtStop - - - - - -

Real- Predictioninaccurate - - - - -

time
PassengerLoad - - - - -
NumberofTransferPasseng | - - - - - - 1)
ers
TimingPoint O -0 (0] - - - -
BoardingStretch (0] -0 -0 - - - -

Properti

es Requeststop (0] -0 -0 - - - -
DestinationDisplay -0, - (0] - - - -

—P
Note CallNote O -0 -0 - - - Reason
Disrupti SituationRef - (e} (e} - - o) 0

In the SIRI XML schema, the equivalences between the models are encoded by the use of Group tags that
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Produ | Estim MonitoredVehicleJourne Timetabled | Estimated
ction ated y Connectio Connectio
n n
Dated | Estim Monit Previo | Onwar | TargetFeed | Estimated
Call call atedC | oredC | usCall | dCall erArrival FeederArri
a all all val
on FacilityChange o o) - - o 0
AimedArrivalTime -0 -0 -0 -0 R
ActualArrivalTime -- -- -0 0 - - -
Arrivals ExpectedArrivalTime -- (0] -0 -- -0
ArrivalPlatformName —0 -0 - - - -
ArrivalBoardingActivity —0 —0 - - - -
AimedDepartureTime -0 -0 -0 -0 - -
ActualDepartureTime -- -- -0 0 - - -
ll?eespanu ExpectedDepartureTime -- (0] -0 - -0 - 0
DeparturePlatformName -0 -0 - - - -
DepartureBoardingActivity —0 —0 - - - -
Platform | AimedHeadwayinterval -0 -0 -0 - - -
Name ExpectedHeadwayinterval | -- o} -0 - -0 - o}
Intercha Targetedinterchange (0] - - - - O Arrival --
nge Target
ed

5.18.4 Element equivalences and inheritance — service interchange

The properties of the different types of SIRI CALL are shown in Table 16. ‘R’ indicates a required value. ‘O’
indicates an optional value. Optional values that are inherited if not specified are indicated by an ‘—-O".
Optional values that will be inherited from the previous call, in preference to the parent journey, are indicated

by a ‘P".
Table 16 — Inheritance of Call Properties
Production ConnectionMonitoring
Interchange Targetedinterchange FeederArrival DistributorDeparture
InterchangeCode (0] (0] (0]
VehicleJourneyRef R Distributor R Feeder
VehicleJourney - R Feeder R Distributor
ConnectionLink R Distributor R R
ConnectionLinkRef R R R
Conne InterchangeDuration O - -
ctionLi
nk FrequentTravellerDuration O - -
OccasionalTravellerDuration o} - -
ImpairedAccessDuration O -- --
Transf StaySeated O -- --
er Guaranteed o) - -
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Production ConnectionMonitoring
Interchange Targetedinterchange FeederArrival DistributorDeparture
Advertised o} - -
MaximumWaitTime O - -
NOTE In the SIRI XML schema, the equivalences between the models are encoded by the use of Group tags that

are common to all levels. The properties always appear in the same order within their parent element.

5.18.5 Passing times

Transmodel uses specific terms to distinguish between times that a vehicle passes a stop. Different adjectives
are used for two purposes:

— Toindicate the nature of the event (‘Arrival’, ‘Departure’, ‘Passing’, Waiting’, etc).

— Toindicate the nature of the time (‘ Timetabled’, ‘Target’, ‘Estimated’, ‘Observed’, etc).

Thus: ‘Timetabled Passing Time’ is the time from the long term plan. ‘Target Passing Time’ is the planned
arrival from the latest valid plan (which can include controller actions to cancelled journeys, perform short
working etc). ‘Estimated Passing Time’ is the forecast for a monitored vehicle, i.e. the current prediction, and
the ‘Observed Passing Time’is used to record the actual time after the event has happened.

NOTE Transmodel uses different adjectives for the times on the entity and on the attributes: for ‘Target Passing

Time’ the attributes are ‘Aimed’; for ‘Estimated Passing Time’ they are ‘Expected’ and for ‘Observer Passing Time’ they
are ‘Actual’. Table 17 summarises this usage.

Table 17 — Transmodel Passing Time Terminology

Event Time | Passing Time Arrival Time Departure Time
Dated Timetabled Timetabled Passing Time Timetabled Arrival Time | Timetabled Departure Time
Target Target Passing Time Aimed Arrival Time Aimed Departure Time
Monitored Estimated Estimated Passing Time Expected Arrival Time Expected Departure Time
Observed Actual Passing Time Actual Arrival Time Actual Departure Time

Estimated and observed times may only occur in monitored i.e. real-time contexts.

It is possible for the expected Arrival time to be after the Departure time: this can be used as a technique to
express a spread of uncertainty in the data.

6 Notation

6.1 Representation of XML model elements in text

Consistent typographical conventions are used in the SIRI documentation to indicate technically significant
information.

— SIRI XML elements are shown in Upper Camel case in bold italics, for example: 'VehicleJourneyRef
Element names are based on Transmodel terms wherever possible and shall be followed exactly in
implementations.

— Data types are shown in normal italics e.g. ‘xsd:boolean.’ Endpoint logical addresses are shown in square
brackets, for example (Subscriber).
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— Code examples are shown in small font.

6.2 Representing relationships in SIRI

Confusion between a definition and a subsequent reference to the definition is a common source of
misunderstanding, both in modelling and when using serialisations of models as XML schema. This is
especially the case when the reference is implemented using an external identifier of the real-world entity that
is being represented in the system, as it may not be clear which system, if any, has the responsibility for
issuing identifiers and creating the definitions. To mitigate this problem, a systematic naming convention is
used in SIRI XML schemas for elements that implement relationships other than of direct containment.

To expatiate: any external entity that needs to be referenced in a computer system shall have an identifier (or
compound identifier) that can be uniquely associated with its internal identity within the system. In an XML
schema, this ‘prime key’ will normally be encoded as an attribute or subelement of the main element that
defines the entity. This identifier (or in some cases, compound identifier) will then be used to reference the
element in the definitions of other entities, that is, to implement the serialisation of the relationships those
entities have with the referenced entity that need to be modelled. It is extremely helpful for understanding
schemas and for avoiding confusion if a consistent naming convention is used to make clear the distinction
between definition and reference, and also to indicate which elements are primary identifiers.

The convention used in SIRI follows two simple principles:

— In the defining element, any identifier name (i.e. the ‘prime key’ attribute or element name) ends in an
appropriate noun, such as ‘Code’ or ‘Identifier (or sometimes ‘Number’ or ‘Timestamp’) — for example,
Operator /| OperatorCode; ‘0:1'.

— Any references to the entity (i.e. ‘foreign keys’) use an element name ending in ‘Ref’; for example,
OperatorRef, RegisteringOperatorRef, ParentOperatorRef. Both identifier instance and reference will
typically share a common underlying data type, for example, both OperatorCode and OperatorRef will
be of type OperatorCodeType.

6.3 Notation for XML model structures of SIRI messages

6.3.1 General

In the SIRI documentation, SIRI XML structures are shown in a tabular form. A separate table is used for each
major SIRI request and response message; additional tables are used for the major child elements making up
a complex message. To save space, table headings are not repeated on individual tables, but are shown only
in the example. The tables use a consistent set of conventions to describe the XML elements and their
constraints.
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Table 18 — Example of XML Structure Notation

Organiz | Name of Element Min : | Data Type Description
ational Max
Group
MessageResponse +Structure Returns data for a Message Request
Attribute | srsName 0:1 xsd:string Default GML coordinate format for any spatial points
s defined in response by Coordinates parameter.
Log ResponseTimestamp 1:1 xsd:dateTime Time individual response element was created.
) ProducerRef 0:1 —ParticipantC | Participant reference that identifies producer of data.
Endpoin ode May be available from context.
t
0:1 AddGroup MyAddress Group elements. See section 101.0.
Status 0:1 xsd:boolean Whether the complete request could be processed

successfully or not. Default is true.

ErrorCondition 0:1 See below Description of any error or warning conditions that
apply to the overall request.

choice One of the following error codes.
Status
a| CapabilityNotSupp +Error Capability not supported.
ortedError —1:1
b| OtherError +Error Error other than a well defined category.
Description 0:1 —ErrorDescri | Description of Error.
ption
ExpectedLifeTime 1:1 PositiveDurati | How long | expect to live. Time interval.
onType
Payload . L P
MyWay 0:1 foo | bar Which way | did it. Default is ‘foo’.
XxxDelivery 0:* +Structure See SIRI Part 3 — Functional Service.

6.3.2 Organizational group label

The first column provides labels describing the categories of element, for example, ‘Payload’, or ‘Topic’
groups. This is purely for documentation and in many (but not all) cases corresponds to the name of an XML
group used within the schema: in XML, Groups are purely syntactic structures used to organize elements for
better clarity and reuse.

6.3.3 Element name

Element names are shown in bold italics in the second column e.g. VehicleJourneyRef. The parent element
for which the table shows the structure name is shown in the top left of the table.

In many cases elements that are common to a number of messages are described centrally in the section at
the end of Part 2. This is indicated by a “:::’ for the element name.

Elements comprising a complex type may be nested inline — see also Data Types below. For example in
Table 18 ErrorCondition has two subelements (i) a choice of error code between
CapabilityNotSupportedError and OtherError, and (ii) a Description.

6.3.4 Multiplicity & choice (min:max)

The constraints on the element as to whether it is required or optional, and single or many within its parent
element are shown by the third column Multiplicity. Conventional UML ‘min:max’ values are used, for example:
‘0:1” indicates a optional, single child; ‘“1:1’ indicates a required, single child; ‘0:* indicates optional, multiple
children, etc. Mandatory multiplicities are emphasised in bold type.
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In some cases, one out of a choice of elements may be chosen. This is indicated by a horizontal dash in front
of the multiplicity e.g. ‘~1:1’ and may also be preceded by a comment. If the multiplicity is the same for all
choices, it will be shown once, shared across the different alternative elements.

6.3.5 Data type

Data types are shown in the fourth column in italic font, e.g. PositiveDurationType. If the name space of the
type is other than the SIRI, the namespace is shown, e.g. ‘xsd.dateTime’.

A complex type that itself has children defined by a structure is indicated by a type of ‘+Structure’. In SIRI,
complex types generally have the same name as the element but with ‘Structure’ appended to the end.
Depending on the size and reusability of the structure, it may be defined in-line by an additional level of
nesting or by a separate table elsewhere.

In the schema complex data types are also used for the data types of elements which implement
associations between elements, i.e. which encode the identified foreign key of another entity (see note on
representing relationships in SIRI below). For such elements the simple type of the foreign key is
generally shown instead, preceded by an arrow. For example for a reference to an Operator entity,
instead of OperatorRefStructure, the data type shown will be —OperatorCode.

Enumerated types are indicated by a list of the allowed values, for example ‘alighting | noAlighting’.

To save space, abbreviations are used for some common types, for example NLString for
NaturalLanguageString, Error for ErrorStructure.

6.3.6 Description

All elements have a description of their purpose. In some cases this will be a reference to a common definition
elsewhere. Any default value for an element is indicated as a comment.

6.4 Notation for diagrams

UML notation is used for Sequence diagrams and for Class Structure diagrams in this document.
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Annex A
(informative)
Checklist for Implementing SIRI

A.1 Usage of the DSRC application layer

In order to implement a working SIRI interface between two or more participants, a number of factors need to
be agreed. This section provides a check-list of important implementation aspects.

A.2 Legal and commercial Issues

Ownership of real-time content and reference data.

Rights to use content in different operational services.

Rights to use content in different end user services, by web, WAP, SMS, voice, etc.
Rights to sell content to other third parties for exploitation.

Contract length and obligations, Termination.

Service levels.

Allowed load levels.

Promotion of information services.

Public Identifiers of Stops.

A.3 Functional aspects

A.3.1 Main scope

A.3.1.1 General

SIRI Functional Services to be used. SIRI version of Service to be used.
Whether services are publish/subscribe, request/response or both
Communication Transport layer/protocol (HTTP, SOAP) to be used.
Whether Simple Web Services are needed.

Assess implication for organizational workflows to manage data.

Relate cost/benefits of use of services to organizations’ business processes.
A.3.1.2 General Capabilities

Fill the General Capabilities matrix.
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— DirectDelivery or FetchedDelivery

— MultipartDespatch support.

— Use of ConfirmDelivery.

— Single/multiple Subscription Filter support.

— Heartbeat support.

— Stop VisitNumber Nature.

A.3.1.3 Service capabilities

For each Service - subset of SIRI functions used (see capability matrix for individual service).
— Fill the individual service capability matrix for functional properties.
— Determine the detail level and individual elements that will be populated.
A.3.2 Service configuration

A.3.21 Security & network

IP Authentication or other controls.

Endpoint addresses.

Use of DNS.

A.3.2.2 Service context

Define the operational properties.

Specify the Endpoint addresses.

Define the normal request timeout (before inferring a failure).

A.3.2.3 Access control

Decide if access control is in effect

Define the access permission matrix for each participant.

Define process for specifying and updating permission matrix.

A.3.2.4 Data quality control

Decide responsibility of actors to ensure quality of data

Decide processes to detect, report and correct data errors.

A.3.3 Reference data

A.3.3.1 General

Agree data reference sets and object references.
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A.3.3.2 General reference data

Participant references. How participants will be identified.

StopPoint |dentifiers. Use of physical or topological Stop Points. Name space for stops (National, Participant,
and Participant Pair). Stops covered by System. How stops will be exchanged (use of stop discovery or

manual configuration).

ConnectionLink ldentifiers. Name space for connections. How connections will be exchanged if there is no
Production Timetable service.

Line, Direction (Route) identifiers. Use of discovery or manual configuration.

Classifier attributes:

— ServiceCategory: use the recommended list, a subset of the list or an extended list.
— ProductCategory: use the recommended list, a subset of the list or an extended list.
— VehicleFeature: use the recommended list, a subset of the list or an extended list.
A.3.3.3 Service specific reference data

StopMonitoring point Identifiers. Use of physical or topological Stop Points. Name space for stops (National,
Participant, Participant Pair).

VehicleMonitoring |dentifiers.

Version Identifiers.

DataFrame for VehicleJourney references.

A.3.4 Error handling

Error Handling (what to do in case of unknown identifier, etc...).
Logging and reporting of errors.

Diagnostic procedures and modes.

A.4 Operational aspects

A.4.1 Systems management
Operational contacts & responsibilities.
Operational contact points for each service.
Service Monitoring procedures.

Planned downtime.

Fault detection and escalation processes.
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A.4.2 Provisioning

How data will be set up and maintained for system:

— Use of discovery services or manual configuration.
— Process and frequency of provisioning.

— Access control: configurations of permissions for data.
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Annex B
(informative)
Business Context

B.1 Purpose of this section

Real-time information has many uses in both the management of public transport services, and the provision
of information to passengers. Increasingly, there are circumstances where information needs to be shared
between:

— different systems belong to the same organization;
— different organizations.

Systems may be developed by different suppliers, and organizations will normally wish to make independent
systems choices. To make this possible in a cost effective way, it is important to have agreed standards for
the exchange of real-time information.

However, there are many kinds of real-time information, and some of it is likely to be used only within a single
system (perhaps because it is confidential, or because no other system needs it). The SIRI standard only
seeks to standardise those information exchanges that are likely to arise regularly in a multi-system or multi-
organization context.

To support and inform this, this section presents a series of examples of information exchange. All of them are
drawn from real experience of operational contexts in Europe, and on existing system-to-system links or
reasonable projections of the current context. This section is structured as follows:

— B.2 describes the general business model of public transport operations, the assets and services being
managed and the other business functions that related to them.

— B.3 describes the way in which information is or may be used within and between public transport
operations and other business functions, and some of the practical constraints on its use.

— Based on these models, B.4 presents a series of realistic ‘use cases’ for the exchange of real-time
information. These use cases are the basis for the services defined in SIRI and collectively form the
business justification for this standard.

— B.5 synthesises the system requirements emerging from these use cases into a generic (logical) system
model, which indicates some of the ways in which the SIRI functional services may be used in a typical
passenger transport operation.

Annex C provides a limited number of examples of actual deployments of real time information systems, with
key data exchange between components indicated using SIRI services terminology, where it would be
possible to use such services in lieu of existing protocols.

This section does not seek to be comprehensive or definitive: it only provides an illustration of some of the
typical context for SIRI usage. There are many other business scenarios currently in use and many more
possible. Not all of them will comply simply with the business and systems models presented here. However,
they may still make use of relevant SIRI-compliant information exchanges.

The services defined by SIRI are subject to continual review. Where a need is identified for additional

services, the intention is to extend the business justification in this section to explain why, and to add a
description (if practical) of the relevant service to the normative sections of this standard.
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B.2 Business model
B.2.1 Passenger transport operations
B.2.1.1 General

The scope of SIRI is the management, operation and use of passenger transport operations. The key
business elements of this context are as follows:

— Mobile vehicles;

— Infrastructure (roads, rails, etc) for the vehicles to run on;

— Passengers which use the vehicles;

— Money, paid by passengers in exchange for the use of the vehicle;
— Schedules which are updated;

— Control centres;

— Journey planners, used by passengers;

B.2.1.2 Mobile vehicles

The essential component of passenger transport is the vehicle. The vehicle moves around a specific route. At
specific points on the route, passengers will get onto the vehicle and, at their destination, get off the vehicle.

So that passengers understand the route of the vehicle is will normally be associated with a logical service,
which will normally be numbered. The specific pattern of operation may vary from day to day or by time of day.

The vehicle may or may not have a human driver. It may carry individual passengers or groups of passengers
making the same journey, and the route may or may not be known in advance. However the context that SIRI
primarily applies to is the context of planned services: the vehicle traverses a known route, allowing any
passengers to get on and get off at the stopping points along the route.

In this context it is important for the passengers to know about the planned and actual movement of the
vehicle.

Finally, vehicles differ in their characteristics: specifically, some are more accessible for disabled passengers
than others. Passengers may need to know such features in advance.

B.2.1.3 Infrastructure

Vehicles will travel on an infrastructure, which may be subject to independent management. SIRI is primarily
intended for services that use road or rail, although air lanes and waterways/sea lanes play a similar role for
some passenger transport.

Historically, the infrastructure has been relatively passive on roads. Thus, buses shall obey traffic signals, but
provide no information to the road management. However, this is no longer the case, and in many cities traffic
signals will be informed of the imminent arrival of a bus in order to facilitate its transit through a junction in
preference to private cars. Also, information about the running of buses gives road managers valuable
information about the location and development of congestion and other traffic parameters, and is increasingly
sought.
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Rail-based vehicles are subject to signals in a similar way, and there is information exchanged between the
vehicle and the infrastructure to set signals — for example, to prevent accidents. For SIRI, it is relevant that the
rails and the trains using them may be under the control of different organizations.

B.2.1.4 Passengers

Passengers aim to travel on passenger transport. They may need to find out about trip options, then to plan a
trip and buy one or more tickets, and then be informed about the operation of the service on their way to the
stop/station and during the course of their trip.

Where fixed routing is used, passengers may need to use more than one ride. They need to be informed
about their whole trip, i.e. all of the rides they intend to use and the points at which they move from one ride to
another.

B.2.1.5 Money

Passengers will almost always pay towards the cost of their travel, sometimes in advance but sometimes on
the journey or after completion of the journey.

The options for this are complex, and SIRI does not consider further the issues related to payment, which are
the subject of other standardisation initiatives.

B.2.1.6 Schedules

SIRI focuses on the case where a vehicle has a planned stopping pattern. Usually this will be to a fixed
timetable, determined in advance and made public; sometimes it will be based on headway, taking into
account current running conditions and possibly current passenger demand.

In either case, the planned timing for a vehicle movement is subject to change, both prior to setting out and
once en route. Passengers need to know about this, and may also need to know how this affects a connecting
service.

B.2.1.7 Control centres

A control centre is a fixed establishment where a passenger transport operator can:

— monitor the current running of his services;

— monitor other current factors, such as congestion on the network, security incidents, the running of
connecting services (which may be operated by other operators) or passenger numbers;

— take decisions about how to change current operations;

— advise other organizations of relevant information;

— control the movement of his vehicles, either via communication with the driver or directly.

B.2.1.8 Journey planners

A journey planner is a specialised service that allows passengers to determine, either prior to travel or during
travel, the best route for them to take personally. The most sophisticated forms of journey planner take due
account of current and projected running of all available services, which may include service run by several

operators.

Journey planning was traditionally undertaken through passengers asking operator staff for advice, but is now
increasingly provided by third party organizations using software tools. Journey planners may be available
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over the web, using passengers’ mobile phones or PDAs, or using kiosks and terminals provided by an
operator or by a municipal authority.

B.2.2 Organizations

The functions provided in the business context described above will be undertaken by a variety of individuals
and organizations, with different needs and constraints.

— Passengers want an effective and efficient service. They also want to know how long their trip will take,
where they have to be to make use of it, and what else they have to do. They are concerned with
reliability, cost, accessibility, comfort and security.

— Passenger transport operators want their vehicles to pick up as many passengers as possible. They want
to know where their vehicles are, how well they are running and how well they are likely to run in the near
future. For commercial (and sometimes legal) reasons, they may not want others to know how their
services are running — although they do want to advise their potential passengers.

— Infrastructure (road or rail) managers want to ensure that their network is used effectively and efficiently.
They value advice from anyone who has information about network conditions, and are usually happy to
provide synthesised information to anyone. They sometimes provide specific services, such as signal
priority for passenger transport vehicles.

— Journey planners need information from all of the above, and use specialist software to match
requirements from passengers against the offerings from transport operators — mindful of network
conditions.

— Regulators, who set rules for the operation of passenger transport. Usually they will not want access to
real-time information, but will want consolidated reports based on data obtained from the actual running of

services.

Each type of organization will typically act both as a data publisher and as a data receiver. Most have both
roles at different parts of the business process.

B.3 Use of information in public transport

B.3.1 Overview

There are many types of data involved in RTI systems, including but not limited to the following information on
bus stops, networks, services, traffic management and passenger management. This information will need to
be exchanged in a timely, efficient and secure way to deliver an effective RTI service.

Ownership of different types of data, and responsibility for its management, will normally rest with different
organizations. This may vary from scheme to scheme and the following is only intended to serve as an
illustration rather than a definitive statement.

B.3.2 Data ownership

B.3.2.1 General

For the purposes of this standard, relevant data is categorised into six distinct areas of data ‘ownership’. It is

not necessary for any specific implementation to categorise data in this way to make use of the SIRI standard
and these categories may not be associated with formal legal ownership.
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B.3.2.2 Transport infrastructure

Roads and rail infrastructure; typically described using nodes and links, together with other details of the
physical geometry of the transport network.

Additional information may include information about signal priority opportunities, other transport associated
infrastructure, such as overhead wires.

The transport infrastructure may be focused only on motorised transport (car, buses, trams, trains), but can
also include information about cycling and walking. It may include turning restrictions at junctions, modal
restrictions (taxi only, bus only) and time constraints (closure on market days at certain times).

Planned changes to this network, both permanent and temporary that are known about in advance should be
included.

In practice this data may be managed by a number of different organizations, including the urban traffic
management system, trunk road management, rail companies and surveying organizations (such as the
ordnance survey in the UK).

— Source: Ordnance Survey, Urban Traffic Management, Highways Agency, and Rail Authorities.

— Management: Local Authority, Rail Authority.

— Users: Traffic Management, Car drivers, PT Schedulers, PT Management.

The detailed exchange of Transport Infrastructure data is beyond the scope of SIRI.

B.3.2.3 PT infrastructure

Information related to PT Infrastructure covered by SIRI are :

— Locations and names of Stop Points, Stop Areas

— Connection Links,

— possibilities to transfer between Stop Points within interchanges,

— details of how to access the Stop Points when walking, cycling and driving from the Transport
Infrastructure.

Data may cover one or more modes (rail, metro, tram, ferry, air and bus). It may cover facilities at stop and
interchanges: displays, seats, car parking, cycle parking. It may provide accessibility information for various
disability groups: Wheel chair users, sight impaired etc.

Some Stop Points will be simple point locations; Stop Areas may be large, complex interchanges, covering
multiple modes, with a number of hierarchical levels such as a major airport with multiple terminals, and rail,
metro, coach and bus services.

Even where the data in available nationally, it is likely to be appropriate for the information to be gathered and
maintained at a local level and for some transport modes (rail metro, ferry, air) to maintain the data for their
own networks.

The information should cover planned changes to the offered facilities and services over time (both permanent
and temporary) that can be identified in advance. These should include temporary and permanent closure,
physical relocation on stop, changes to accessibility, changes to interchange times or changes to available
facilities.
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— Source: Central (UK), regional traffic Authority and Rail (D).
— Management: Regionally managed but centrally collated (UK).
— Users: PT Schedulers, PT Managers, and Journey Planners.

The detailed exchange of information about Stops and Interchanges is beyond the scope of SIRI. However an
agreed referencing system for Stop Points will be required.

B.3.2.4 PTV schedules

Schedules describe the planned operation of transport services, identifying which Vehicle Journeys will
operate, on which routes, and on which Operational Dates and on what Day Types. In addition Vehicle
Schedules may contain details of the vehicle working patterns as Blocks.

Schedules will often be applicable for a number of months and will be available well in advance. Adjustments
to these schedules will often be made as the operational day approaches (sometimes with daily updates) to

accommodate changes to the Transport Infrastructure, the PT Infrastructure and other factors.

These schedules will often reference the Transport Infrastructure and PT Infrastructure described above using
a Route description.

— Source: Transport Operator or Local Authority

— Management: Transport Operator or Local Authority

— Users: Transport Operator, Local Authority, Information Disseminators, and Journey Planners

B.3.2.5 Integrated PT plan

The Integrated PT Plan brings together PTV schedules for one or more transport operators (possibly for
multiple modes) and combines this with relevant information from the Transport Infrastructure and PT
Infrastructure.

The integration of PT information is frequently managed on a regional basis.

A new plan will often be produced for each operation day taking into account any changes to the transport
infrastructure, PT Infrastructure and PT Schedules and will be made available a few hours of days in advance.

This integration may be performed by a regional transport authority or by other organizations that required an
integrated data source.

— Source: Local Authority, Public Transport Operator

— Management: Local Authority

— Users: Fleet Management, Travelling Public, Journey Planners, and Information Dissemination

B.3.2.6 Real-Time PT status

During an Operational Day, details of the location of vehicles, the operational status of Lines and the
allocation of drivers and vehicles to operate the services will be maintained. Forecasts for the real-time
arrivals and departures of services will be maintained, together with details of cancellations, detours and

additional services.

Each Transport Operator may operate their own PT Management System; alternatively multiple Transport
Operators may share a single management system,
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— Source: Public Transport Operator or Local Authority

— Management: Public Transport Operator

— Users: travelling public, PT management staff, Traffic Management Centre
B.3.2.7 Real-Time transport infrastructure status

During the Operational Day the Transport Infrastructure (roads, track etc) will be monitored and managed to
limit the disruptions caused by disturbances to the transport infrastructure.

Information will be maintained on the status and performance of sections of the infrastructure, and details of
any Situations and associated closures and detours.

— Source: Urban Traffic Management Centre, Highway Management.
— Management: Urban Traffic Management Centre.

B.3.3 Temporal considerations

B.3.3.1 General

On any particular day various actors will be working with data on different time horizons. Some will be
considering what is happening right now and over the next hour, some will be looking ahead one or two days,
others may be planning well in the future or analysing what happened yesterday and further in the past.

B.3.3.2 Preparation of a new timetable

New schedules may be planned well in advance and new schedules may be introduced a few times a year.
Schedules are currently published in a variety of formats often agreed at a national level.

B.3.3.3 Adjustments to a timetable

Following publication of a Schedule it may become necessary to make adjustments to the schedule for any
number of reasons that were unforeseen at the time of publication. These adjustments may be made to the
currently active schedule or to a schedule that has been registered but has yet to come into effect. These
adjustments are currently published in a variety of formats, often agreed at a national level.

B.3.3.4 Production timetable

As each Operational Day approaches, detailed planning will take place, detailing the operational activities for
the day and vehicles and drivers that will be assigned to support these activities. The SIRI Production
Timetable can provide information about the intended operation for a specified operational day and is
published one or more days in advance of the Operational Day in question.

B.3.3.5 Estimated timetable

During the course a day the operation of the service may deviate from the intended pattern. If the deviation is
minor (a vehicle is delayed by a few minutes) then no additional actions will be taken. If however the deviation
is larger, then operation staff may make Control Actions to minimise the disruption caused by the disturbance
to the transport system, for example, cancelling journeys, adding new Journeys, re-routing vehicles. The SIRI
Estimated Timetable Service can be used to provide real-time information on these changes.

B.3.3.6 Reporting and analysis

On a regular basis, the operation of the transport service will be reviewed possibly leading to changes to
future schedules and other interventions to improve the future performance.
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B.3.4 Information security

In exchanging information, both publishers and receivers of information need to be assured of the security of
the exchange.

Publishers need to be assured, where the information they provide is confidential, that:
— the organization receiving their information is the organization that it claims to be;
— it will not be accessible to unauthorised receivers;

— other information is not unexpectedly released.

Receivers need to be assured that:

— the information they are receiving is from organization that it claims to be;

— the information will be available when they need it;

— the information has not been corrupted, accidentally or deliberately, in transit;

— their own information is not unexpectedly released.

Confidential information includes:

— information with commercial value;

— information with personal or privacy implications.

Generally all parties will be happy to discuss their security needs with each other, and agree a common
approach to implementation of security, through a bilateral or multilateral security policy.

B.3.5 Regulatory issues

Different transport environments will have different regulatory regimes, which may change over time. The
regulation may have an impact on what information exchange is possible or desirable. Regulation may also be
hard to reconcile, and leave implementers of systems few options. Specific regulations that affect SIRI users
will include:

— General business regulation — for example on fair trading and prevention of anti-competitive cartels.

— Informatics regulation — for example data protection and freedom of information.

— Transport specific regulation — for example on reporting performance against punctuality targets or
response to customer complaints.

B.4 Use Cases for this standard
B.4.1 Introduction

There are many potential ways for passenger transport operations centres to interact. This standard is based
on a specific set of ‘use cases’, described below:

— Provision of Service Information to Passengers (B.4.2)

— Provision of Information to Journey Planners (B.4.3)

74



FprEN 15531-1:2015 (E)

— Facilitating Connections for Passengers (B.4.4)
— Fleet and Network Management (B.4.5)
— General Business Communication (B.4.6)

These use cases, which are non-normative but are regarded as typical, are used to develop a normative set of
models for communications in Part 2 and data structures in Part 3 of the SIRI document set.

B.4.2 Use case: provision of service information to passengers

B.4.2.1 User requirements

In planning or making a journey a passenger will benefit from the ability to identify the services expected at a
particular stop. This may be through a sign at the stop, for passengers already there, or may be through a
remote information delivery system (SMS, Internet, etc), for passengers planning a journey in the short term.
The services operating at a particular stop may be controlled by a variety of control centres. Therefore control
centres need to provide current running information of all vehicles relevant to a particular stop to any
organization responsible for setting at-stop signs or providing remote information.

Users need a display or other indication which shows the progress of the vehicle, or vehicles, in which they
planning to travel. They may need information on alternative options, for instance if their chosen service is

seriously delayed.

Figure B.1 shows two generic scenarios for the information passing from bus to passenger.
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Figure B.1 — Two models of passenger information provision

Information for passengers ultimately comes from vehicles notifying control centres of their position and
movements. This may be direct, as when an operator’s control centre itself sends information to the stop sign
or the passenger’s web browser. Alternatively, it may be indirect, for instance when several operators send
information on their own services to a local authority, which then collates the information for presentation.

In the first case, the operator may still have separate systems for tracking vehicles and preparing information
for passengers. In the second case, the operators may choose to make their own predictions or, as shown in
the diagram, the consolidator may have better access to the other information (such as congestion
information) that makes prediction possible.

The information presented to passengers will generally be for services to a single stop. The information
presented from collectors to consolidators will generally be a bulk transfer of all relevant information (for
instance — all services in a particular operating area).

B.4.2.2 Service requirements — SIRI Stop Monitoring (SM)
The SIRI "Stop Monitoring” service enables the provision of information on services due to call at a stop,
either on a physical stop display, or on a remote device such as a mobile phone or web browser. Data

exchange is location specific, i.e. it involves the transfer of arrival and departure tables for timing points that
have been mutually defined in advance.
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The Stop Monitoring service should provide all the current relevant information from one AVMS relating to one
particular stop.

B.4.2.3 Service requirements — SIRI Vehicle Monitoring (VM)

The SIRI "Vehicle Monitoring” service enables the provision of information on the current location and status
of a set of vehicles.

The Vehicle Monitoring service should provide all the current relevant information from one AVMS relating to
all vehicles fulfilling a set of selection criteria.

B.4.3 Use case: journey planning
B.4.3.1 User requirements

A schedule information system shall be able to respond to customer enquiries concerning vehicle journey
planning:

— Long-term: “How do | plan my journey to X next week?”
— Mid-term: “What’s the best way to the opera tonight?”
— Short-term: “When does the next bus leave from the stop opposite?”

In general, only the published schedules that are valid for longer periods are made available to the schedule
information system for all request periods. For the purpose of long-term journey planning, this data represents
the most up-to-date and with that the best foundation. However, neither the day-to-day changes in the journey
planning nor the current events within the operation can be included in the schedule information on the basis
of this data.

The quality of information provided in response to mid and short-term enquiries can be significantly improved
when using more up-to-date data. This may include daily planning data, such as the subsequent dispatch of
additional vehicle journeys or cancellations, or actual real-time information, such as current delays, vehicle
journey failure or short-term disturbances.

Users need data to be available not just for individual stops or connection links but for the largest possible
number or ideally all lines and stops.

B.4.3.2 Service requirements — SIRI Production Timetable (PT)

The SIRI "Production Timetable” service enables the provision of information on the planned progress of
vehicles operating a specific service, identified by the vehicle time of arrival and departure at specific stops on
a planned route for a particular Operational Day.

The Production Timetable service should provide all the current relevant information from one AVMS relating
to one service fulfilling a set of selection criteria.

The exchange of published timetables is not part of the SIRI standard as there are likely to be more effective
and efficient way of exchanging these other than over a real-time link.

B.4.3.3 Service requirements — SIRI Estimated Timetable (ET)

The SIRI "Estimated Timetable” service enables the provision of information on the actual progress of Vehicle
Journeys operating a specific service Lines, detailing expected arrival and departure times at specific stops on
a planned route. There will be recorded data for stops which have been passed, and predicted data for stops
not yet passed. In addition the Estimated Timetable service allows Vehicle Journeys to be cancelled, added or
changed.
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The Estimated Timetable service should provide all the current relevant information from one AVMS relating to
one service fulfilling a set of selection criteria.

B.4.4 Use case: facilitating connections for passengers
B.4.4.1 User requirements

When passengers are making a trip formed of several rides, they will require up to date information for each
connection to inform them of all the possibilities for the subsequent ride. This is especially important where
one of the vehicle journeys is delayed and provides passengers with confidence to do multi-leg journeys.

Passenger journeys frequently involve more than one public transport service, and require a connection from
one service to another. The effectiveness of the connection represents a significant comfort or acceptance
factor. There is a need to guarantee the least possible waiting time for each individual vehicle journey
relationship.

Partly this is addressed by good schedule planning, but as real services may vary from schedule this is not
always enough. Passengers want to be assured that their connecting service will be, as far as possible,
available for them when they arrive at the connection link, even if their first service is running late.

Connection planning should take into account the journey time between the arrival stop and the new departure
stop, which may be some distance apart.

In some circumstances it may be appropriate to provide ‘connection protection’ — in other words, a guarantee
to passengers that even if their current service (the “feeder”) is running late, the service they wish to change to
(the “distributor”) will wait for them.

In either case the task is complicated if the two services are operated by two different operators. In this
circumstance, the two operators will need to establish a way of identifying which connections will be
guaranteed. At present this is normally done by prior agreement and not by automated negotiation, and SIRI
does not address this process.

B.4.4.2 Service requirements — SIRI Connection Timetable (CT)
The SIRI “Connection Timetable” service may be used to provide information about the scheduled arrivals of a
feeder vehicle to the operator of a connecting distributor service. The distributor operator can then plan how to

guarantee the connection, either with the expected vehicle or a different vehicle.

The Connection Timetable service should provide the necessary information from one AVMS relating to one
service at one connection link/area.

B.4.4.3 Service requirements — SIRI Connection Monitoring (CM)

The SIRI “Connection Monitoring” service is used to provide information about the expected arrival of a feeder
vehicle to the operator of a connecting distributor service. The distributor operator can then manage the
service to guarantee the connection, based on actual vehicle running.

The Connection Monitoring service can be used both to monitor journeys whose schedules have been

previously exchanged using the Connection Timetable service, and to monitor journeys without previous
exchange of data.
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B.4.5 Use case: fleet and network management

B.4.5.1 User requirements

Operators in control centres need to monitor the running of vehicles in their control area. This includes being
able to identify visually on a screen the location and movement of vehicles, and to find out more about
individual vehicles if necessary.

In some cases — for example, in the case of a central data consolidator that takes input from several
operators, as in Figure B.1(b) — an operator will need to view the activities and locations of vehicles which are

being tracked by the AVMS of one or more external organizations.

To ensure clear presentation, operators will need to inspect the activities of particular groups of vehicles (e.g.
individual regions or services) without clutter from other information.

B.4.5.2 Service requirements — SIRI Vehicle Monitoring (VM)

The SIRI "Vehicle Monitoring” service enables the provision of information on the current location and status
of a set of vehicles.

The Vehicle Monitoring service should provide all the current relevant information from one AVMS relating to
all vehicles fulfilling a set of selection criteria.

B.4.6 Use case: general business communications
B.4.6.1 User requirements

There is a need for operators and others in participating control centres to exchange general operational
information.

In some circumstances, this might be human readable information such as might be sent by fax or email — it
may prove operationally simpler to pass these messages through the system-to-system connection. In other
circumstances, it might be appropriate to transfer data files in some other agreed format.

SIRI does not specify how the payload data structure should be determined for general messages — this will
normally be agreed by some other mechanism.

B.4.6.2 Service requirements — SIRI General Message (GM)

The SIRI "General Message” service is used to exchange informative messages between identified individuals
in free or an arbitrary structured format.

The General Message service should enable messages to be sent and to be revoked. Messages should be
assigned validity periods in addition to the actual content.

B.5 SIRI System Model

B.5.1 Modularisation

This system model is an abstract generic model of the major areas impacting on the provision of public
transport and the management functions that are required to provide a high quality public transport service for

which accurate information is available.

Across Europe the management of these functions may be organized in different ways and in some cases the
functions may not be differentiated from each other (for example the Stops and Interchanges description may
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be incorporated into the Transport Infrastructure module or within the PT Schedules module). The figure
below shows a generic (logical) systems architecture that encompasses some of the main interfaces.

B.5.2 PT Infrastructure Management Module

Manages information about stops and interchanges as described in the data sources section above. This may
be managed on a national or on a regional basis, or by each transport operator independently. Where this
information is maintained locally a common referencing systems will need to be agreed.

B.5.3 Transport Infrastructure Management Module

Manages information about the transport Infrastructure (roads and tracks), typically described as links and
nodes and related to the underlying geography.

This may be managed by one national source, but is more likely to be shared between a number of agencies,
for example the Ordnance Survey in the UK for the base road network, the highways agency for the trunk road
network and urban traffic management centres for the smaller road in urban areas.
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Figure B.2 — Generic model of PT operations, showing exchange points for RTI
and the SIRI services available for these roles

B.5.4 PT Scheduling Module

The scheduling of public transport is either prepared by a transport operator or by a transport authority.
Typically a single region will have multiple transport operators and transport modes, sometimes with different
schedule update cycles. Each PT schedule will be updated to cater for adjustments to the transport
infrastructure and PT infrastructure, as well as for other reasons.
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B.5.5 PT Integration Module

A PT integration module brings together information from multiple Transport Operators, often for all transport
with a whole region, to provide information across multiple operators and modes for various purposes,
including Journey Planning and Information Dissemination.

The PT Integration may be managed by the Transport Authority, or be handled in an ad-hoc manner by
service providers, such as Journey planners and Information Dissemination.

A Production Timetable Plan may be prepared for each Operational Day, detailing the required information for
all activities for the day.

The PT Integration Module may make available the following SIRI Functional Service:

— Production Timetable (PT)

B.5.6 Traffic Management Control Centre

A traffic management control centre provides moment-by-moment management of the Transport
Infrastructure, reacting to incidents, breakdowns and other disturbances to the network. A PT Vehicle
Management module may interact with multiple Traffic Management Control Centres, and each Traffic

Management Control Centre may interact with multiple PT Vehicle Management Modules.

This monitoring may use electronic sensors, CCTV cameras, floating vehicles and information from the public
transport fleet.

Management techniques may include tactical use of the traffic signals, the deployment of on-street personnel
to facilitate the removal of obstructions, the sign of detours and the provision of advisory information to the
public and the other road users, such as the PT Transport Operator. A prognosis may be available indicating
the duration of the disruption.

The management of the transport infrastructure is often split between local roads and national strategic roads,
and between road-based transport, and other modes (rail, air, ferry).

The Transport Infrastructure Management Module may use the following SIRI Functional Service:

— SIRI General Message Service (GM)

The Transport Infrastructure Management Module may make available the following SIRI Functional Services:
— SIRI General Message Service (GM)

— SIRI Situation Exchange Service (SX) — to exchange incident and road performance data

— SIRI Facility Monitoring Service (FM)

B.5.7 PT Operational Control

Provides real-time management for one or more Transport Operators allowing operators to adjust operations
to accommodate operational disturbances and provide the public with the latest operational information.

In some instances each Transport Operator will manage their own management system, in other cases
multiple transport operators in a region share a single system.

PT Vehicle Management systems may also share information with other PT Vehicle Management Systems to
assist in the provision of connected services.
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The PT Vehicle Management Module may use the following services:

— Production Timetable (PT)

— Connection Monitoring (CM)

— Connection Timetable (CT)

— General Message Service (GM)

— Situation Exchange Service (SX)

— Facility Monitoring Service (FM)

It may make available the following SIRI Functional Services:

— Stop Monitoring (SM)

— Vehicle Monitoring (VM)

— Estimated Timetable (ET)

— Connection Monitoring (CM)

— Connection Timetable (CT)

— General Message Service (GM)

— Situation Exchange Service (SX)

— Facility Monitoring Service (FM)

B.5.8 PT Journey Planner

A PT journey planner provides Journey information services for one or more Transport Operators and one or
more transport modes. Typically this will provide information for longer term enquiries using the basic
scheduled information, enquiries a few days in advance using the schedules adjusted with known planned
changes, and a few minutes in advance where real-time information may also be used.

The Journey Planner may use the following SIRI Functional Services:

— Production Timetable (PT)

— Estimated Timetable (ET)

— Vehicle Monitoring (VM)

— General Message Service (GM)

— Situation Exchange Service (SX)

— Facility Monitoring Service (FM)

B.5.9 Passenger Information

Passenger Information provides information to the public when planning trips using public transport, often
using real time displays at Stop Points or personal electronic devices including mobile phones, web browsers.
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The Passenger Information module will manage the communication, presentation and navigation of data to
particular devices.

The Passenger Information system may use the following SIRI Functional Services:
— Production Timetable (PT)

— Estimated Timetable (ET)

— Stop Monitoring (SM)

— Vehicle Monitoring (VM)

— General Message Service (GM)

— Situation Exchange Service (SX)

— Facility Monitoring Service (FM)
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Annex C
(informative)
Background and Mapping of Some Current Implementations to SIRI

C.1 Introduction

This section illustrates a number of deployment scenarios, together with the parts of the SIRI standard which
may be applied instead of the national standards or proprietary interfaces currently deployed. Future additions
to the SIRI standard are anticipated to support additional deployment models not considered here, or to
extend the interoperability of some of the models below.

In the following diagrams, arrows with solid lines and SIRI Functional Services listed represent functions
catered for by SIRI; arrows with dotted lines and SIRI services listed represent functions partly catered for by
SIRI currently; and arrows with dotted lines represent non-SIRI protocols.

The deployment figures contain functional blocks on a high level and do not show the complexity within these
functional blocks. For instance, the Passenger Information functional block can contain information provision
to a variety of passenger information systems through many different types of media, e.g. journey planners,
display system, and personal information systems like SMS/WAP services. The functional blocks are further
described in each example.

C.2 SIRI origins

C.2.1 VDV453/VDV454

The 'Integration Interface for Automatic Vehicle Management Systems' - known as VDV 453/454 has been
developed with support of the German Federal Ministry for Traffic, Construction and Housing, building on the
experience since 1999 of both German Public Transport Organisations and Suppliers. The 'Integration
Interface' has been a standard feature of AVMS-systems in Germany since the first publication as VDV 453
standard in 2001. The current version 2.1 of VDV 453 has the following Services:

— Connection Protection.

— Dynamic Passenger Information.

— Visualisation.

— General Message Service.

Since 2003 VDV453 has been complemented by VDV 454 Version 1.0, which describes the 'Schedule
Information’ service for the exchange of real time schedule data from an AVMS to a trip planning system.

VDV453 and VDV454 are managed by the Verband Deutscher Verkehrsunternehmen (VDV).

C.2.2 TRIDENT

TRIDENT is a 5th Framework Programme EU project that focuses on the exchange and sharing of multi-
modal Travel and Traffic information. As with similar past projects aimed at individual single modes, the
project is intended to encourage the development of telematic networks and to enable a more rapid diffusion
of ITS services. The TRIDENT approach provides new data exchange mechanisms which support multi-
modal, state-of-the-art technologies and more open architectures and networks.
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TRIDENT is targeted at Authorities, Operators and Service Providers, that is public bodies or private
companies that need to exchange large amounts of travel and traffic data, either for internal management
purposes, or in order to provide information or services to third bodies. It allows a clear separation of the
different roles of providers of data, content and services in the information chain to convey transportation
related information services to end users. TRIDENT enables the publication of, and access to, a wide variety
of different information using homogeneous functions and techniques.

The following families of information can be exchanged within the current version 2.0 of the TRIDENT
specifications:

— Road traffic data (traffic measurements).

— Situations and events, in the road traffic and public transport domain.
— Trip times.

— ltineraries.

— Public transport network descriptions.

— Public transport static timetables.

— Public transport status.

The TRIDENT Logical Data Model is described as a set of UML diagrams. The structure of the Logical Data
Model is the result of a coherent union of existing data models in the Road Traffic domain (mainly DATEX 1.2)
and in Public Transport domain (TRANSMODEL 5.1). The W3C XSD language (XML Schema Definition) is
used to define the XML data exchange.

TRIDENT is currently used by a number of major projects and organizations to exchange real-time data.
Implementers include: RATP (France), AMIVIF (AMIVIF activity has been integrated into STIF activity since
January 1st, 2008) for Public Transport data exchange in the lle-de-France region (France), CHOUETTE for
Public Transport data capture, storage and exchange (France), RTIG in UK (see the RTIG description below),
etc.

C.2.3 RTIG-XML

RTIG-XML v1.0 was developed in 2002 by the UK Real-time Interest Group, with contributions from RTIG
members including suppliers and local transport authorities. The scope of RTIG-XML v1.0 is limited to server-
to-server exchange of:

— Scheduled and real-time stop departure data.
— Real-time vehicle movement data.

The v1.0 schema assumes known servers using a common stop referencing system based on version 1.0 of
the UK NaPTAN standard. RTIG-XML supports both publish/subscribe and request/response patterns of
exchange, using direct one-step delivery for both. RTIG-XML is organized into a core set of features required
for basic compliance and a number of optional feature sets representing additional capabilities. The v1.0
schemas are based on Transmodel and formally reference the TRIDENT 2.0 XSD schema, also based on
Transmodel, for data types. W3C xsd format is used, with documents usually being exchanged using http
POST.

RTIG now operates through a publicly-owned company which holds the IPR on RTIG-XML. A revised version
of RTIG-XML standard is in an initial planning stage; it is intended that this should be based on SIRI.
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