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1. INTRODUCTION |

This SIRI Handbook provides a short overview of the CEN SIRI (Service Interface for Real Time
Information) technical specification and of the individual SIRI functional services.

It is intended to provide both an introduction to SIRI for technical readers and a quick reference guide
for developers who are already familiar with SIRI, but wish to check particular points of detail. It does
not cover a number of more detailed aspects of SIRI (for example capability discovery, access
controls, etc).

A particular purpose of the handbook is to illustrate the relationship between SIRI and Transmodel by
diagramming the SIRI message content in such a way that the reference to Transmodel elements is
explicit.

Another goal of this handbook is make understanding a simple use of SIRI for common applications as
accessible as possible. As a technical standard intended to support many different implementations
and countries, and many different applications and usages, SIRI has a large number of features and
optional capabilities. Consequently it requires a large specification. Nonetheless, commonly required
basic real-time services, such as stop departures or timetable exchange can be understood and
implemented simply in SIRI, and this guide is intended to highlight such straightforward uses.

The guide assumes a technical knowledge of XML and web services. and of data modelling with UML
notation.

ACKNOWLEDGEMENTS

This document is based on the SIRI technical specification which was developed with sponsorship
from VDV, RTIG, Department of Transport and other organizations.

This handbook & diagrams have been prepared & provided by Kizoom.

REFERENCES

e SIRI Specification Service interface for real-time information relating to public transport
operations

o CEN/TS00278181-1 — Part 1: Introduction
o CEN/TS 00278181-2 — Part 2: Communications infrastructure
o CEN/TS 00278181-3 — Part 3: Functional Service Interfaces

e S|RISchema
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e Transmodel
0 CENTC 278 ENV 12896 Reference Data Model for Public Transport
e [FOPT
o CEN/TS 00278207 — Identification of Fixed Objects in Public Transport

e TPEG
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2. INTRODUCTION TO SR |

WHAT IS SIRI?

SIRI specifies a European data interface standard for exchanging information about the planned,
current or projected performance of real-time public transport operations between different
computer systems.

e SIRI comprises a modular set of discrete functional services for exchanging data for public
transport information systems. Services cover planned and real time timetable exchange;
vehicle activity at stops; vehicle movement; and information to assist in the provision of
reliable connections between vehicles. Services may be implemented and used individually.

e SIRI aims to incorporate of the best of various national and proprietary standards from
across Europe and deliver these as web services using a modern XML schema.

e The services assume a standard conceptual model for the data to be exchanged, based on
the CEN Transmodel data reference model. Element names and data structures are based on
this model. SIRI was developed for bus data, but can be used just as well for other modes of
transport such as Rail and Air.

e All SIRI services are provided over a standardised Communications layer, based on a Web
Services Architecture.

o The Communications layer upholds a consistent approach for all the functional
services to Security, Authentication, Version Negotiation, Recovery/Restart, and
Access Control/Filtering.

0 To support different operating requirements, two main patterns of interactions are
supported: an immediate Request/Response protocol; and an asynchronous
Publish/Subscribe protocol. The Publish/Subscribe can be further elaborated with a
fetched delivery interaction to optimise the use of bandwidth.

TPEG2: Situation Mode! Datex2: Situation Model
i ) PT & Road Shuations Road Shuations
SIRI Functional Services

Transmodel: PT model + Stop Place model (IFOPT)
Stop Points, Vehicle Journeys, Lines, Journey Patterns, Vehicles etc

1S aiqejaw) dojg

1d @|qejawi] uononpoid
13 9|qejouun] pajewysy
s Bunoyuow doyg
12 9|qejaw|] uonsauuo)
WD Bupnojuop uopoasuuon
WA Bunojuop ajoIysp
WS 2bessay |esduaD)
XS ++abueyox3 uonenys
WA ++Butioyuopy Aioe4

Permissions

Push
MHEOOS

Direct | Fetched
@ 2007 Kizoom

Web Service: Request/Response, Publish / Subscribe
Topic Filters, Policies, Heartbeat

Figure 2-1 SIRI Services
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WHAT FUNCTIONAL SERVICES ARE AVAILABLE?

SIRI currently comprises the following functional services (See Figure 2-1):

e Stop Timetable (ST) and Stop Monitoring services (SM) provide stop-centric information
about current and forthcoming vehicle arrivals and departures at a nominated stop or
Monitoring Point, typically for departures within the next 20-60 minutes for display to the
public.

o The SM service is suited in particular for providing departure boards for web
services and on all forms of device.

e Vehicle Monitoring service (VM) provides information about of the current location and
expected activities of a particular vehicle, and can give the current and subsequent Journey
and the Calling points on each journey, together with the scheduled and expected arrival
times.

0 The VM service is suited in particular for onboard displays, and visualisation of
vehicle movement, and for exchanging information on roaming vehicles between
different control systems. It can be used for example to support a moving image
showing the position of a bus on a map.

0 It also constitutes a detailed logging feed suitable for collecting historic about
performance against schedule.

e Production Timetable service (PT) exchanges information about the expected operation of a
transport network for a specified day in the near future.

o Typically this is produced a few hours or days before the day in question and
incorporates any changes to the timetables known at that stage. It can of course
also be used to distributed timetables long in advance.

0 A Production Timetable can be filtered by Operator, Line and Date Range, allowing
only the section of the timetable of interest to be selected.

o Suited for provisioning AVL systems and smart devices with base timetables.

e Estimated Timetable service (ET) provides details of the operation of the transport network
for a period within the current day, detailing real time deviations from the timetables and
control actions affecting the Timetable (cancellations, additional Journeys and Detours).

0 An estimated timetable can be filtered by Operator or by Line, allowing only the
section of the timetable that is of interest to be selected.

0 Suited for provisioning AVL systems and smart devices with real-time timetables.
0 Also suitable for the bulk exchange of data.

e Connection Timetable (CT) and Connection Monitoring service (CM) allow transport
operators to exchange information about the real-time management of interchanges
between feeder and distributor vehicles arriving and departing at a connection point, for
example, to let passengers on a delayed train know that a local bus service will wait for
them.

© Copyright Kizoom 2006-2007 Page 11
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0 It can beused in particular for Guaranteed Interchange (‘Connection protection’)
services.

e General Messaging Service (GM) provides a structured way to exchange arbitrary
informative messages between participants, such as travel news, or operational advice.

0 It can be used to link together incident management systems in a store and forward
architecture.

Two Further services are under development as SIRI version 1.3
Facilities Monitoring Service (FM) provides a information about changes in availability of equipment.

It can be used to link together equipment and incident management systems in a store and forward
architecture.

Situation Exchange Service (SE) provides a fully featured service for exchanging planned and
unplanned incidents between control centres and distribution systems.

It includes a structured incident model can be used to integrate incident incident management
systems with other SIRI services and with external services

© Copyright Kizoom 2006-2007 Page 12
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3. USE OF SIRI SERVICES |

All the SIRI Functional services follow a common design pattern.

o SIRIis for the exchange of data between participant services. The server which provides the
data is the Producer. The server which obtains the data is the Consumer.

e The same servers may sustain more than one different SIRI functional service, and support
either or both Consumer and Producer roles as appropriate. The Producer service itself may
be broken down into further roles (e.g. publisher, notification producer)- though a
Consumer does not need to be aware of these constituent roles.

e Each functional service has unique endpoints, the addresses at which the service can be
found.

e Each Participant, whether consumer or producer, has a unique participant identifier.
e Payload content is separated from message management content.

e Content may be obtained from a Producer either by an immediate direct request /response
interaction, or by an asynchronous publish / subscribe interaction. In both cases the same
set of request parameters are supported to specify the desired response content; for a
subscription the request is wrapped in an additional subscription request element.

e Data exchanged by SIRI services may either be used as input to other computations, or be
rendered into end user information views in any one of a number of media: e.g. web (HTML,
javascript, etc) , WAP (xHTML), SMS, Smartphones (j2ME, etc) nor Voice (VML etc).

Figure 3-1 illustrates the concept of using multiple SIRI services to connect up different types of PT
Information application, for example AVMS, Journey Planners, Incident Capture systems, Web
delivery of stop departure and incidents, alerts, etc

K]i|Z|OJO|M!

Example use of SIRI Services

Figure 3-1 Example of use of Services
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Another common use of SIRI would be to separate the load of the real-time systems that manage and
operate the public transport from the wider passenger information systems that distribute the data.
Thus for example, a SIRI push service could send real-time predictions from the AVMS system to a
separate service that supports passenger queries by web and mobile. This allows the latter to be
scaled without affecting the reliability of the operational system.

SEPARATION OF CONCERNS

SIRI is designed to separate different software architectural concerns, in particular for
communications/content and for scaling.

COMMUNICATIONS & MESSAGE TRANSPORT

SIRI separates message content from message transport related elements so that it may be used with
different methods of communication, for example XML over http, XML over SOAP/WSDL. Although a
default method of http is currently used, it would be possible to use the SIRI content model, with
quite different transport — for example TCP IP sockets.

In order to specify an individual SIRI functional service (or indeed any web service), three different
aspects of the service need to be specified; (i) the data content model — for SIRI based on
Transmodel; (i) the Communications Transport protocol used to serialise and exchange messages
(for example, http & XML) and; (iii) the exchange behaviour — the rules for use of the each functional
protocol as a dynamic sequence of messages subject to certain application dependent behaviour.
Figure 3-2 illustrates the concept of separation of concerns. In SIRI the Data content is described as
XML messages. In addition, the variables controlling the parameterised parts of the exchange
behaviour are specified as XML values in a configuration or capability description.

K] i |Z]OJO|M]
Separation of concerns

Data Exchange  Transport

Content Behaviour Protocol

defined well-defined interactions Independent e.g.
XML Schema with XML schema HTTP POST,
For payload Representations SOAP.

parameterising behaviour

Figure 3-2 Separation of Concerns
ROLES & PATTERNS OF INTERACTION

SIRI can be regarded as a software framework: all the SIRI Functional Services are based on common
patterns of interaction, populated with specific messages and data elements specific to a particular
service. These patterns distinguish the various software roles which occur in real-time data exchange,
for example Consumer, Producer, Notification Producer, Subscriber - even if these are combined on a
single server for a particular implementation. The main patterns can be summarized as follows:

e Functional Service Request Response.
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e Functional Service Subscription with asynchronous Direct Delivery.

e Functional Service Subscription with asynchronous Notification & Fetched Delivery.

REQUEST/ RESPONSE FOR A SIRI FUNCTIONAL SERVICE

For the Request / Response interaction, the Consumer makes a Functional Service Request to the
Producer, and receives a Functional Service Delivery message in response. The Functional Service
Request may state the filtering criteria as Topics (the desired domain element references) and
Policies (criteria as to how the results are to be filtered. The Topics and Policies depend on the
specific functional service.

Requestor Responder

i Request }

| L Response 1 |

Request / Response
Figure 3-3 Sequence Diagram of Request Response Interaction

A Functional Service Request is always for a specific SIRI service, e.g. Stop Monitoring, General
Message, etc. Note that the request / response pattern is also widely in SIRI for the exchange of
information as pairs of messages, for example for status checking, to create subscriptions, etc.

PUBLISH/ SUBSCRIBE FOR A SIRI FUNCTIONAL SERVICE

For the Publish / Subscribe interaction, a Subscriber makes a Subscription Request to the Producer,
which creates a Subscription for a Consumer (usually but not necessarily the same server as the
Consumer) for the requested lease period for a specified Functional Service Request and Subscription
Policy The Producer will subsequently send one or more asynchronous Delivery messages if the
Request criteria are met and continue doing so in accordance with the subscription policy, up to the
end of the lease. The Hltering criteria can include change thresholds or ‘hysteresis’ values. The
Subscription will eventually expire or be terminated.

© Copyright Kizoom 2006-2007 Page 15
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Subscriber

SubscriptionRequest (ServiceType, Subscription)

NotificationProducer

NotificationConsumer

’ L SubscriptionResponse

Subscription Manager

TerminationRequest

TerminationResponse

i
I
]
|
I
I
]
]
I
I
I
]
]
:
T ]
| register !
i Notify / Deliver 1 i
Notify / Deliver 2 !
Notify / Deliver etc |
]
terminate |
] - -
; g Publish / Subscribe

Figure 3-4 Sequence Diagram of Publish Subscribe Interaction

PUBLISH/ SUBSCRIBE WITH SEPARATE NOTIFICATION & FETCHED DELIVERY

In the simplest use, SIRI services follow of the normal web service paradigm of direct delivery,
returning content in response to a request or a subscription. To allow additional optimisation of
bandwidth and device queuing, and to provide compatibility with legacy systems, SIRI also supports
an additional delivery variant of fetched delivery in which data is returned in two steps: first a
notification message from Producer to Consumer that data is available, then a Request/ Response
interaction from Consumer to Producer to fetch the data using a delivery message. The payload
content of the delivery message is the same as for the delivery of a direct response

Subscriber

SubscriptionRequest(XxxSubscription)

NotificationProducer

SubscriptionResponse

Subscription Manager

TerminationRequest :

NotificationConsumer
| |
| |
|
1] =
|
i DataReadyNotification |
’ L DataReadyResponse
i DataSupplyRequest
’ F DataSupplyDelivery

|
|
|
. |
terminate |
|

TerminationResponse

1

Publish / Subscribe
With Fetched Deljvery

Figure 3-5 Sequence Diagram of Publish Subscribe Interaction with Fetched Delivery

XML EXAMPLE OF A SIRI FUNCTIONAL SERVICE REQUEST & DELIVERY

© Copyright Kizoom 2006-2007
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The following two XML code fragments illustrate a request/response message pair for a Functional
Service - the SIRI-SM Stop Monitoring service, populated to support a simple departure board.

STOP MONITORING REQUEST EXAMPLE

The following is an example of a StopMonitoringRequest. The request consists of a standard header,
which is similar for all SIRI requests, and then Topics and Policies that are specific to the SIRI-SM
functional service. The request asks for the departures for astop ‘HLTST011’. The response isto
contain up to seven vehicle journeys at the stop, as set by the policy. If there are more than seven
available, then only the first two for each line will be shown.

<ServiceRequest>
<RequestorRef>NADER</RequestorRef>
<RequestTimestamp>2004-12-17T09:30:47-05:00</RequestTimestamp>
<StopMonitoringRequest version="1.0">
<I-- All LINE77services from stop EH00001to destination PLACE457 in the next 30 minutes-->
<RequestTimestamp>2004-12-17T09:30:47-05:00</RequestTimestamp>
<Messageldentifier>NDR06756</Messageldentifier>
<l TOPIC ->
<PreviewInterval>P30M</PreviewInterval>
<MonitoringRef> HLTST011</MonitoringRef>
<l POLICY: >
<MaximumStopVisits>7</MaximumStopVisits>
<MinimumStopVisitsPerLine>2</MinimumStopVisitsPerLine>
<StopMonitoringDetailLevel>normal</StopMonitoringDetailLevel>
</StopMonitoringRequest>
</ServiceRequest>

STOP MONITORING REQUEST DELIVERY EXAMPLE

The following is an example of a StopMonitoringDelivery in response to a StopMonitoringRequest. It
shows a single StopVisit for a detail level of Normal. The delivery consists of a standard header, which
is similar for all SIRI requests, and then payload that is specific to the functional service.

<ServiceDelivery>
<l HEADER ->
<ResponseTimestamp>2004-12-17T09:30:46-05:00</ResponseTimestamp>
<ProducerRef>KUBRICK</ProducerRef>
<l--=======PAYLOAD >
<StopMonitoringDelivery version="0.1d">
<ResponseTimestamp>2004-12-17T09:30:47-05:00</ResponseTimestamp>
<RequestMessageRef>NDR06756</RequestMessageRef>
<l--====FIRST ARRIVAL >
<MonitoredStopVisit>
<RecordedAtTime>2004-12-17T09:25:46-05:00</RecordedAtTime>
<MonitoringRef>HLTST011</MonitoringRef>
<MonitoredVehicleJourney>
<l-- JOURNEY IDENTITY GROUP -->
<LineRef>Line123</LineRef>
<DirectionRef>Out</DirectionRef>
<FramedVehicleJourneyRef>
<DataFrameRef>2004-12-17</DataFrameRef>
<DatedVehicleJourneyRef>03567</DatedVehicleJourneyRef>
</FramedVehicleJourneyRef>
<l-- JOURNEY PATTERN INFO GROUP -->
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<PublishedLineName>123</PublishedLineName>
<DestinationName>Paradise Park</DestinationName>
<VehicleRef>VEH987654</VehicleRef>
<I—CALL AT STOP -->
<MonitoredCall>
<VisitNumber>0014</VisitNumber>
<VehicleAtStop>false</VehicleAtStop>
<l-- STOP MONITORING TIMES GROUP -->
<AimedArrivalTime>2004-12-17709:40:46-05:00</AimedArrival Time>
<ExpectedArrivalTime>2004-12-17T09:40:46-05:00</ExpectedArrivalTime>
<AimedDepartureTime>2004-12-17T09:42:47-05:00</AimedDeparture Time>
<ExpectedDepartureTime>2004-12-17T09:40:47-05:00</ExpectedDeparture Time>
</MonitoredCall>
<NextStopPointRef>HLTST012</NextStopPointRef>
</MonitoredVehicleJourney>
</MonitoredStopVisit>
</StopMonitoringDelivery>
</ServiceDelivery>

STOP MONITORING SUBSCRIPTION REQUEST EXAMPLE

The following further example shows a StopMonitoringSubscriptionRequest to set up a subscription
to be sent updates for a stop asynchronously. It embeds a StopMonitoringRequest which specifies
the selection criteria - to see all departures for LINE23 from stop POIT5678 for up to 30 minutes
ahead, including the calling pattern. It adds some values to set the subscription policy: updates are
only sent if the values have changed by more than 2 Minutes. The producer would return

<SubscriptionRequest>
<RequestorRef>NADER</RequestorRef>
<RequestTimestamp>2004-12-17T09:30:47-05:00</RequestTimestamp>
<l-- All Line23 services from stop POIT5678 in the next 30 mins-->
<StopMonitoringSubscriptionRequest>
<Subscriptionldentifier>000235</Subscriptionldentifier>
<InitialTerminationTime>2004-12-17T15:30:47-05:01</Initial TerminationTime>
<StopMonitoringRequest version="1.0">
<-- TOPIC ->
<RequestTimestamp>2004-12-17T09:30:47-05:06</RequestTimestamp>
<PreviewInterval>PT30M</Previewlnterval>
<MonitoringRef>POIT5678</MonitoringRef>
<LineRef>LINE23</LineRef>
<l POLICY >
<StopMonitoringDetailLevel>calls</StopMonitoringDetailLevel>
</StopMonitoringRequest>
<l—SUBSCRIPTION POLICY -->
<ChangeBeforeUpdates>PT2M</ChangeBeforeUpdates>
</StopMonitoringSubscriptionRequest>
</SubscriptionRequest>

STOP MONITORING SUBSCRIPTION DELIVERY EXAMPLE

The following is an example of a StopMonitoringDelivery in response to a StopMonitoring-
SubscriptionRequest. It is almost identical to the earlier response to a StopMonitoringRequest, but
also includes subscription identifier data.

<ServiceDelivery>
<! HEADER >

© Copyright Kizoom 2006-2007 Page 18



SIRI Functional Services - UML Diagrams

<ResponseTimestamp>2004-12-17T09:30:46-05:00</ResponseTimestamp>
<ProducerRef>KUBRICK</ProducerRef>

<l--====z==PAYLOAD

<StopMonitoringDelivery version="0.1d">
<ResponseTimestamp>2004-12-17T09:30:47-05:00</ResponseTimestamp>
<SubscriberRef>NADER</SubscriberRef>
<SubscriptionRef>2004-12-17T09:30:47-05:00</SubscriptionRef>
<ValidUntil>2004-12-17709:30:47-05:00</ValidUntil>
<l--====FIRST ARRIVAL >

<MonitoredStopVisit>

<RecordedAtTime>2004-12-17709:25:46-05:00</RecordedAtTime>
<MonitoringRef>HLTST011</MonitoringRef>
<MonitoredVehicleJourney>

<!l-- JOURNEY IDENTITY GROUP -->
<LineRef>Line123</LineRef>
<DirectionRef>Out</DirectionRef>
<FramedVehicleJourneyRef>
<DataFrameRef>2004-12-17</DataFrameRef>
<DatedVehicleJourneyRef>03567</DatedVehicleJourneyRef>
</FramedVehicleJourneyRef>
<l-- JOURNEY PATTERN INFO GROUP -->
<PublishedLineName>123</PublishedLineName>
<DestinationName>Paradise Park</DestinationName>
<VehicleRef>VEH987654</VehicleRef>
<l—CALL AT STOP -->
<MonitoredCall>
<VisitNumber>0014</VisitNumber>
<VehicleAtStop>false</VehicleAtStop>
<l-- STOP MONITORING TIMES GROUP -->

<AimedArrivalTime>2004-12-17709:40:46-05:00</AimedArrival Time>
<ExpectedArrivalTime>2004-12-17T09:40:46-05:00</ExpectedArrivalTime>
<AimedDepartureTime>2004-12-17T09:42:47-05:00</AimedDeparture Time>
<ExpectedDepartureTime>2004-12-17T09:40:47-05:00</ExpectedDeparture Time>

</MonitoredCall>
<NextStopPointRef>HLTST012</NextStopPointRef>

</MonitoredVehicleJourney>

</MonitoredStopVisit>
</StopMonitoringDelivery>
</ServiceDelivery>
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SIRI & TRANSMODEL

The 'payload’ content of SIRI messages is intended to be compatible with Transmodel, the CEN
Reference Data Model for Public Transport, which sets out common terminology and data
abstractions for representing public transport information systems. Thus it should be possible to map
data readily from a Transmodel compliant database or application into SIRI messages for data
exchange and vice versa, and someone familiar with Transmodel should be able to recognize the
application payload elements of the SIRI content model.

e SIRI uses Transmodel terms and data elements wherever they exist, and assumes the same
cardinalities as Transmodel for any associations between elements.

e Insome cases, SIRI introduces additional elements or attributes for additional concepts not
yet in Transmodel. Mostly this consists of adding additional attributes to existing Transmodel
concepts.

e In certain other cases, additional elements are introduced in SIRI for convenience to group
existing elements, for example, a SIRI ‘Call” element groups the Transmodel entities STOP IN
SEQUENCE, various PASSING TIMEs, and other additional attributes. These additional
elements do not break conformity with Transmodel but can be regarded as “implementation
views.”

RELATIONSHIP OF SIRI TO TRANSM ODEL

Although SIRI is based on Transmodel, there is nonetheless some subtlety involved in understanding
the mapping of SIRI content onto Transmodel. Most SIRI functional services are only concerned with
exchanging small parts of the information models described by Transmodel - and need to perform this
exchange efficiently in real-time. The serialisation of the abstract Transmodel content model into
concrete SIRI messages is therefore selective: only those specific elements that are needed for each
particular functional service are included; often these will be just the changes to a previously
established data set, rather than the full data set. As a consequence, SIRI message content cannot and
should not be read as a full or canonical representation of Transmodel, even for the subset of it with
which it is concerned. Nor can all the associations of Transmodel be discerned from just their use in
SIRI messages.

e When exchanging real-time information, there is frequently a need to exchange just one or
two properties of an associated entity without exchanging the full definition of that entity.
For example, when exchanging information about a vehicle journey it may be useful to know
certain attributes of its journey pattern - or of the attributes that can be found though
knowledge of that journey pattern by navigating the associations from the vehicle journey to
its related entities and onwards. Similarly when exchanging a real-time data for a ‘Call’ at a
stop, it may be useful to include the stop name— even though this is properly part of a
separate Stop Point entity and could be found through the with a stop point identifier on the
call element. To handle this practical requirement, SIRI makes use of groups of elements that
include the necessary identifiers of the referenced entities, annotated with selected
attributes. In a few cases in SIRI these groupings are implemented as additional entities, for
example a SIRI Call. In most other cases the SIRI XMI schema simply includes groups of
attributes from associated elements at the appropriate point in payload content (indicated in
diagrams by a <<group>> stereotype). Again, such groups should be regarded as
implementation artefacts, i.e. views of small parts of the Transmodel model that are
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introduced for convenience, derived through Transmodel associations and which can be
mapped back to a full Transmodel representation on source and destination systems.

There is also a need to support different levels of detail for population of the message
content for different applications and different implementations. For example, some
departure boards will show just a single departure time for each service, others will wish to
show for each service a full calling pattern for all previous and onwards stops, with arrival
and departure times at each destination. Most attributes and associations are therefore
optional in SIRI messages, even if they are mandatory in the underlying data model.

Some SIRI services are designed to exchange or differences in values to previously exchanged
values, or in some cases differences that differ by more than an agreed amount.

To some extent the ordering and nesting of elements has been constrained by a requirement
to enable a straightforward migration from legacy standards, in particular VDV453 and
VDV454, upon which many of the SIRI services are based.

Since SIRI was developed as a harmonisation of existing working national standards that reflect many
actual real-time implementation requirements, SIRI is not perfectly uniform in its design or its
expression of Transmodel concepts. Nonetheless it achieves a close and useful correspondence.

TRANSM ODEL ENTITIES RELEVANT FOR SIRI

Figure 3-6 shows some key Transmodel schedule related entities that are relevant for SIRI message
content, including a couple of SIRI artefacts (for example, DatedCall, and VehicleJourneylinfo).

SIRI - Summary of relevant
Transmodel entities

© 2007 SIRI
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Figure 3-6 Transmodel entities relevant for SIRI
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See the Transmodel specification for full definitions. The following notes outline the relevance of
some key elements:

e AVEHICLE JOURNEY describes a timetabled journey on a public transport route that runs
regularly at a particular time: a DATED VEHICLE JOURNEY is a planned journey run on a
specific date.

e AVEHICLE JOURNEY follows a JOURNEY PATTERN, which specifies a particular sequence of
stops and timings for covering the links between them. A JOURNEY PATTERN may be a
specific instance of a more general SERVICE PATTERN associated with a ROUTE, a particular
sequence of stops independent of timing. The sequence of STOP POINTs IN SEQUENCE of
such patterns identifies the STOP POINTSs and order of visit of stops of the vehicle journey. A
VEHICLE JOURNEY will have PASSING TIMEs at each stop point. Most SIRI services are
concerned primarily with the individual VEHICLE JOURNEYS (in effect a column of a
timetable) rather than with the JOURNEY PATTERN, which is typically shared between many
journeys of a timetable. However it is sometimes useful to be able to determine the
JOURNEY PATTERN in order to access common shared properties of a service, so SIRI
messages generally allow the specification of the identifier of the JOURNEY PATTERN of the
VEHICLE JOURNEY.

e SIRI groups together the set of passing times and other real-time attributes of a vehicle
calling at a stop point as part of a vehicle journey as a Call.

e Adated vehicle journey that is being tracked and monitored by an AVL system (and so for
which real time data may be available) is a MONITORED VEHICLE JOURNEY.

e Animportant point to note is that the labelling of groups of VEHICLE JOURNEYs as belonging
to a named LINE (as marketed to the public) and that make up a timetable is independent of
any individual journey and may be quite arbitrary: different journeys of the LINE may follow
different journey patterns that follow different branches, or that omit stops on some
journeys.

e  For vehicle and crew scheduling, a DATED VEHICLE JOURNEY may be linked up end-to-end
with other dated vehicle journeys to make a BLOCK, comprising one or more runs — or in
Transmodel terminology, COURSE OF JOURNEYSs. Real-time messages may want to include
these references to support operational management systems.

e The SIRI VehicleJourneylnfo group is a named subset of particular VEHICLE JOURNEY
attributes which are often required in SIRI content to give context to real time data for a
journey. It is shown with a <<group>> stereotype to indicate that in concrete
implementations they are embedded in-line. Similar groupings exist for JourneyPatterninfo
etc

e  Other variant views of DATED VEHICLE JOURNEY used in SIRI, not shown in Figure 3-6, each
including particular subsets of timetabled or real[time attributes include TargetedVehicle-
Journey, EstimatedVehicleJourney, and InterchangeJourney.
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STOP PLACES - SIRI & IFOPT

The CEN IFOPT (ldentification of Fixed objects in Public Transport) technical specification extends
Transmodel to describe the structure of STOP PLACEs — that is, stations, bus stops, airports, and other
points of access to transport. One point it clarifies is the distinction between a reference to a stop in a
timetable (as a point in a journey pattern of a vehicle journey) —a SCHEDULED STOP POINT, and its
possible meanings for a real time application, which may be concerned variously with the STOP PLACE
as (i) a group of stops; (i) an individual QUAY i.e. platform, bay, berth, stop pole, etc within the STOP
PLACE; or (iii) a BOARDING POSITION within a QUAY. This is summarised in Figure 3-7, which shows
that a stop point in the timetable may be variously associated with different levels of detail within a
stop place. In practice assignment of a SCHEDULED STOP POINT to a STOP PLACE is very done
implicitly — by using the same identifier for both, but it might be done more explicitly by an
PASSENGER STOP POINT assignment.

{ Assignment is to at least one out AP e
StopPlace of STOP PLACE, QUAY and ™ Md|..Va-|IdItyCOndltIOn
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Figure 3-7 IFOPT Stop Assignment

IFOPT was developed after the SIRI specification, but aspects of it are useful as a conceptual model for
understanding SIRI’s use of reference data. It will typically be up to specific applications and
implementations to assign appropriate identifiers of stop points to SIRI message elements to reflect
the groupings and correspondences for their own configuration. For example, a MonitoringRef of the
SIRI Stop Monitoring service might refer to the STOP PLACE if it shows the whole departure board for
a station or pair of stops, or to a QUAY if it shows just departures for a particular platform.

The SIRI-SX service was developed after the IFOPT specification and does make explicit use of IFOPT
concepts to distinguish components of a STOP PLACE.
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PARTICIPANT IDENTIFIERS, MESSAGE & SUBSCRIPTION MANAGEMENT

The requests and responses of SIRI functional services use a common set of header elements to track
messages and subscriptions - see Figure 3-8.

e Each Participant system is given a unique identifier. This ParticipantCode is used to provide
uniqueness of reference for data entities from each system. It is used as the RequestorRef on
request messages and the ProducerRef on response messages.

e Each request message can be given an identifier by the requestor (Messageldentifier) that is
echoed back in the response (RequestMessageRef). This allows a requestor to match request
and responses.

e The Requestor needs to be configured to know the address, i.e. url to which new requests for
a SIRI functional service are to be sent. The request can contain an EndPointAddress to
which responses are to be sent.

e All messages are timestamped with an identifier in UTC.

REQUEST RESPONSE ENTITIES & MESSAGE ELEMENTS
Figure 3-8 lllustrates the common elements involved in SIRI request/response interactions.

e SIRIfunctional service requests are sent from a ConsumerService to a ProducerService,
which returns a delivery which satisfies the request Topics and Policies

e A ServiceRequest contains one or more SIRI functional requests for specific functional
services; each concrete SIRI functional service request (SiriFsXXXRequest) inherits common
properties from an AbstractFunctionalServiceRequest.

e A ServiceDelivery contains one or more delivery elements for a specific SIRI functional
service (driXxxFsDelivery) - or ErrorConditions if responses cannot be returned. Each SIRI
functional service delivery inherits common properties from an Abstract-
FunctionalServiceDelivery. (Note: Subscription attributes are not populated for deliveries for
request/response).

e The RequestMessageRef on the ServiceDelivery messages references the Messageldentifier
of a ServiceRequest to which it responds. The RequestMessageRef on each individual
functional service delivery (SiriXxxFsDelivery) within the ServiceDelivery references a
Messageldentifier on the corresponding functional service request (SiriXxxFsRequest).
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PUBLISH SUBSCRIBE MESSAGE ELEMENTS
Figure 3-8 lllustrates the common elements involved in SIRI publish/subscribe interactions.

e The SubscribingService requests subscriptions from a QubscriptionManager associated with
the ProducerService which creates and manages subscriptions.

e Each subscription is given a unique identifier (SubscriptionCode) by the subscriber, which is
specified on the subscription request for a specific SIRI functional service (SiriXxxFs-
SubscriptionRequest) as the Subscriptionldentifier, and then included on all deliveries sent
back in response to that subscription. The identifier must be unique within the
ParticipantCode of the subscriber (SubscriberRef).

e One or more functional service subscription requests may be submitted at a time as part of a
single SubscriptionRequest. All must be for the same type of service. In response to the
subscription request, a SubscriptionResponse message is returned with a ResponseStatus
containing the identifier of each functional service subscription (SubscriptionRef) and
whether it has been successfully created.

e A subscription request includes an InitialTerminationTime which specifies a desired lease
period. This will be echoed back as the ValidUntil time on responses.

e The ProducerService subsequently monitors the real-time feed and if the request criteria of
the subscription are matched, creates deliveries that are sent by the ProducerService to the
ConsumerService nominated on the subscription request. Each delivery message includes the
subscription identifier (SubscriptionRef) and the ParticipantCode of the subscriber, termed
the SubscriberRef.

e The subscriber, consumer and producer service keep mirrored representations of the active
subscriptions. Recovery from system failure or loss of connection is discussed separately
below.

e The SubscribingService requests needs to be configured to know the address i.e. url of the
system to which new subscription requests are to be sent. The request can contain a
ConsumerEndPointAddress to which delivery responses are to be sent and a distinct
SubscriberEndPointAddress to which an acknowledgement for the subscription request is to
be sent.

e An optional capability of SIRI is to have a SubscriptionFilter that will group subscriptions from
the same participant for the same type of service so that notifications and delivery data can
be sent as a single message. Otherwise each subscription will give rise to separate
notification and delivery messages.

e All messages are timestamped with an identifier in UTC.
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RECOVERY & RESTART

A SIRI Publish/subscribe interaction involve a long running continuous flow of data from a Producer to
a Consumer. Mechanisms are needed to allow recover from system failure of either producer,
consumer or communications link. These are described in Part 2 of the SIRI specification. In brief:

A CheckStatus request can be sent between any two participants to see if the other is still working.
The response includes a ServiceStartedTime which can be used to detect if the producer has failed
and been restarted

A heartbeat message can be sent from Producer to Consumer at regular intervals to indicate the
service is still functioning, even if there is no new real-time data. This includes a ServiceStartedTime
that can be used to detect interruption of service.

it is up to the subscribing service to detect interruptions of service and if necessary to terminate and
restart subscriptions.

WHAT DOES A SIRI IMPLEMENTATION REQUIRE?

The deployment of a concrete SIRI implementation entails the following:

e The choice of one or more appropriate SIRI Functional Services to meet the application
needs.

e Acountry and or local profile that will set out delivery method, the capabilities to be
supported, the data reference system for stop identifiers, etc.

o Allocation of unique Participant Identifiers to identify the different systems.

e AProducer application for the functional service deployed to a server at a known endpoint
URL.

e A Consumer application for the functional service deployed to a client.

e A Status service to check that the service is available and working correctly and that there
has not been an interruption.
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4. SERVICE DESCRIPTIONS |

The rest of this guide presents the Subscription, Request & Delivery elements of the SIRI Functional
Services described in Part3 of the SIRI specification as UML Class diagrams.

ORGANISATION

The UML Notation and use of colour is summarised in ANNEX A. Note the use of a <<group>>
stereotype on classes that represent a reusable group of related attributes.

For each SIRI Functional service we show:
1. A brief introduction describing the purpose and typical use of the service.

2. Asimplified summary of the Subscription & Request elements for the functional service.
Note that both are shown on the same diagram, since a subscription embeds a request,
though in practice they will be sued separately.

3. A more detailed view of the Subscription & Request elements, including data types and
abstract supertypes.

4. A simplified summary of the Delivery elements, including payload content that based
relevant parts of Transmodel.

5. A more detailed view of the Delivery elements, including data types and abstract supertypes.

For certain Services (SIRI-SM, SIRI-VM and SIRI-SX) we provide additional summary diagrams of the
model elements contained within the delivery.

Note that to allow for compatibility with VDV, for some services the XML schema supports two
representations — a nested one and a “flattened” one that omits the nesting tags. The diagrams in this
handbook show only the nested representation, which is the normative CEN one.

Services are discussed in the following order:
1. SM Stop Monitoring, VM Vehicle Monitoring.
2. PT Production Timetable., ET Estimated Timetable., ST Stop Timetable.
3. CT Connection Timetable, CM Connection Monitoring.
4. FM Facility Monitoring.

5.  GM General Message, SX-Situation Exchange
FUNCTIONAL REQUESTS & RESPONSES
Figure 4-1 shows a summary of the various SIRI functional service requests. One or more functional
service requests can be contained within a SIRI ServiceRequest. One or more functional service

subscription requests can be contained within a SIRI SubscriptionRequest; each also includes a
corresponding functional service request.
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| Siri Rgs:: SubscriptionRequest

subscriptiqn requests

reqiicht

1111

Siri Rys::ServiceRequest

Service
Requests

©2007SIRI

Figure 4-1 Summary of SIRI Functional Service Requests

Figure 4-2 shows a summary of the various SIRI functional service delivery messages produced in
response to functional service requests. One or more functional service delivery can be contained
within a SIRI ServiceDelivery.

| Siri Rgs::ServiceDelivery |

SIRI Service Deliveries  [UTSBREEARGARNS] [ o]

©2007 SIRI 0.~

0.*

Figure 4-2 Summary of SIRI Functional Service Deliveries
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5. SIRI STOP MONITORING (SM) |

The SIRI Stop Monitoring Service provides a stop-centric view of vehicle arrivals and departures at a
designated stop. It can be used by displays and other delivery services to provide departure board and
other presentations of timetabled and real-time journey information both at stops and remotely. The
choice of data elements to display and the presentation format is up to the client system. The service
can be used in conjunction with the SIRI Stop Timetable service, which provides scheduled data.

The Topics allow a Consumer system to specify that only stop departures and arrivals for a
specific Monitoring point, Operator, Line, or Direction are to be returned.

e The Request Policies allow a Consumer system to control the amount of data returned, both
in terms of the number of elements and level of detail.

e The Subscription Policies allow a Consumer system to control the change threshold for
returning an update, so that for example an update is only sent if prediction has changed by
more than a given amount.

e The Delivery message can include not only service arrival and departure times, but also text
notices and the identifiers of Situation elements associated with the stop and/or line.

SIRI-SM: SUBSCRIPTION & REQUEST

STOPM ONITORINGREQUEST SUMMARY

SIRI SM Summary
StopMonitoringSubscription
StopMonitoringRequest

requests

0.*
©2007 SIRI
policies
LStopMonitoringSLgscriptionRequest MHEOOS
1
1 01
StopMoenitoringSubscriptionPolicies
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StopVisitTypesEnum normal
all calls
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Figure 5-1 StopMonitoringRequest - Summary

© Copyright Kizoom 2006-2007 Page 31



SIRI Functional Services - UML Diagrams

STOPM ONITORINGREQUEST DETAIL

The SopMonitoringRequest is used to request stop arrival and departure data for a given stop or
stops identified by a MonitoringRef - which will normally correspond to the identifier of a physical
stop or platform, but might also be a “logical stop” which groups several departure boards.

Other criteria that can be used to filter results include Line (e.g. ‘N45’), Direction, Operator and

Destination.
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Figure 5-2 StopMonitoringRequest - Detail
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SIRI-SM: DELIVERY

The StopMonitoringDelivery (Figure 5-3) is returned by the SIRI-SM service and normally contains one
or more MonitoredStopVisit elements for each monitored stop, each recording a MonitoredVehicle-
Journey with a MonitoredCall at the stop with passing times. The level of detail to include may vary
considerably; for example the full calling pattern of previous and onward calls may be included for
each journey. It may also include StopLineNotices associated with the stop. Previous stop visits or line
notices may be retracted with a StopVisitCancellation or StopLineNoticeCancellation.

STOPM ONITORINGDELIVERY SUMMARY
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Figure 5-3 StopMonitoringDelivery - Summary

STOPM ONITORINGDELIVERY DETAIL

Figure 5-4 shows detailed attributes of a Stop Monitoring delivery — further details of the
MonitoredVehicleJourney are described in further diagrams below.
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Figure 5-4 StopMonitoringDelivery — Detail

© Copyright Kizoom 2006-2007 Page 35



SIRI Functional Services - UML Diagrams

USE OF MONITOREDVEHICLEJOURNEY ELEMENT FOR SIRI-SM

LEVELS OF DETAIL

The MonitoredVehicleJourney element represents an individual vehicle journey that is being
monitored: it can be populated with different amounts of data for different applications. For example,
for the Stop Monitoring service, it might contain just information about the time of the vehicle at the
monitored stop (if say the requested DetailLevel=normal), or it might also included predicted times at
all the subsequent stops along the route (if say DetailLevel=calls).

Detail Definition. Purpose

Level

minimum | Return only minimum data: a single MonitoredCall with | Used for exchanging just real-time
a stop ids and passing time data between systems that are not

concerned with other details.

basic Return useful basic minimum data. A single | Used to drive simple displays with
MonitoredCall for each MonitoredVehicleJourney | limited space that show just lines and
visiting the Stop, with passing times, and line id. passing times and line numbers.

normal Return a single MonitoredCall at the stop for each | Use for normal departure boards that
MonitoredVehicleJourney, populated with with times, | show arrival/departure times for each
stop id, Stop name, DestinationDisplay values (i.e. | vehicle along with names (but not a
headings), status etc. calling pattern).

calls Return additional information including Onwards and | Use for departure boards that need to
Previous elements with the previous and onward calling | show the full calling pattern or the
pattern, modulated by the NumberOfCalls on the | onward calling pattern.
request.

full Return all information including full calling pattern, | Used for data exchange between
operational data (BlockRef, VehicleRef, etc), progress | operational services, or for advanced
data, journey pattern references etc display services.

Table 5-1 StopMonitoringRequest Detail Levels

For train services, where there may be different carriages going to different places representing
different vehicle journeys, train block parts can be used to identify which section of the train is
involved. There will be separate deliveries for each vehicle journey.

 PASSING TIMES

The times that are included on each call may include an arrival or departure time or both (depending
whether it is the start, end or middle of a route), and planned (Aimed), predicted (Expected) or
observed (Actual) - (depending whether it has reached the stop yet. Times are always absolute (i.e. in
UTC): it is up to the delivery system to render these — often they will be shown on signs as relative e.g.
“in two minutes”. Some systems only return average or predicted headway intervals instead of times.

Event Time | Arrival Time Departure Time

Target Aimed Arrival Time Aimed Departure Time
Estimated Expected Arrival Time Expected Departure Time
Observed Actual Arrival Time Actual Departure Time
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Table 5-2 Transmodel Passing Time Terminology

' STOP IDENTIFIERS

Each point for which a MonitoredStopVisit is returned is given a unique identifier, the MonitoringRef.
Normally this will be the same as the stop point, but may be different.

For at stop use, the service can support cleardown identifiers to drive direct wireless cleardown of the
displays signalled by the vehicle in proximity.

LOCATION

The Progressinfo group of a MonitoredVehicelJourney can include a vehicle location in a set of
coordinates of a specified data reference system, e.g. WGS84. The static coordinates of stops are part
of the STOP PLACE model and are not normally included in messages.

QUALITY OF AVMS DATA

The Progressinfo group of a MonitoredVehicelJourney also includes various attributes that can be
used to judge the certainty level of any real-time predicitions.
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: MONITOREDVEHICLEJOURNEY SUMMARY

The MonitoredVehicleJourneyElement (Figure 5-5) represents a vehicle journey that is being
monitored in real-time and for which predictions are being generated. It is used in both the SIRI-SM
and SIRI-VM services. Not all elements will usually be populated.

e MonitoredCall records the time at the monitored point. PreviousCall and OnwardsCall can
be used optionally to record the times at previous and onward stops.

e JourneyPatterninfo, VehicleJourneyinfo provide information describing the journey.

e Progress Info groups real-time properties such as location, congestion status, occupancy etc.
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Figure 5-5 Monitored VehicleJourney - Summary
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MONITOREDVEHICLEJOURNEY DETAIL

Figure 5-6 shows the detailed data attributes for a MonitoredVehicleJourney .
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