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1. Introduction

Push Ports are provided to meet the needs of external systems that deal with high volumes of enquires and that require rapid access to RTTI information. RTTI provides a “push” service of information in real-time that allows the client system to hold a copy of the RTTI database..

This document addresses the Interface Specification for the retrieval of information via the Real Time Train Information (RTTI) Push Ports Interface. This document is provided to supply more detailed information than that supplied in Reference 2.

RTTI makes available via the Push Port changes to, and additions of, train records, together with train running predictions made by RTTI.

RTTI also supports the download of a complete timetable for those Clients who do not have access to their own TSDB-generated timetable.

RTTI holds a minimum of 48 hours worth of data with the database being rebuilt overnight.  The Client’s database must mirror this period.

Thales Information Systems will allocate a dedicated port to each Client using the Push Port Interface.

1.1 Client Requests

A Client registered for using the Push Ports interface is able to send the following requests to the RTTI System:

· Timetable ID Query

· Request Snapshot

· Start/Stop Updates

Further details of these requests are given in Section 6.1.

1.2 Timetable Files available by FTP

A Client registered as requiring timetable data through the Push Ports interface is able to retrieve the current timetable from the RTTI System.

RTTI provides access to its current timetable via FTP.  Clients use the Timetable ID query to get the ID of the current timetable so the client can identify if the timetable matches the version it currently holds. The client can download the current timetable from the RTTI servers using FTP.

Timetable files are available for transfer from RTTI providing:

1. A list of TSDB derived schedules.

2. A table to translate station representations (held as CRS codes and TIPLOCs) to plain English and manage the display of platform numbers.

3. A table to translate TOC codes to plain English.

4. A table to translate late running reason codes and cancellation reason codes to plain English.

5. A table to allow the client to append “via” text to the destination of a train.

Further details of these timetable data files are given in Section 7.

Details of the FTP account provided are in section 3.1.
2. References

1. Common Interface File, End User Specification, Issue 18, Feb. 2002. Issued by Railtrack.

2. Real Time Train Running Information Output Ports. Issued by ATOC.

3. Communication

Push Port communication is carried out over TCP/IP.  Each Push Port Client is allocated a dedicated TCP/IP port.

TCP/IP Client systems communicate with the RTTI System by connecting to an RTTI TCP/IP server.  The TCP/IP Client system has to specify the following in order to make a connection to RTTI:

· IP Address of the RTTI host.

· Port Number allocated to the Push Port.

3.1 FTP

FTP is used by clients to retrieve timetable data and optionally snapshot data.  Each client that requires FTP access will be provided with the IP address of the FTP server, a username and password.

Once connected the client has read access to two directories:

	/timetable
	This directory holds the XML timetable files.

	/snapshot
	This directory holds snapshot data if it requested via FTP.


4. Protocol

RTTI will respond to Client requests with either the information requested or an RTTI status message to indicate the reason for the failure to meet the request. RTTI will also broadcast heartbeat messages.

A list of heartbeat and status messages is provided in section 6.2.5.

Note: A database rebuild occurs on a nightly basis.  Currently this is configured to occur at 2:30 am GMT although this is subject to change and should not be relied upon. During the rebuild RTTI will not issue any update messages and the heartbeat will indicate that the database is being re-initialised (HBINIT). Once the database rebuild has completed, RTTI will notify the Client that the database is available via the heartbeat message (HBOK).  

There are slight variations on the protocol dependent on whether the client uses train schedules sourced from RTTI and whether the client requests snapshot data via ftp or back over the Push Ports connection.

Clients follow these steps when communicating with Push Ports:

1. Client connects to Push Ports.

2. The client waits for an HBOK status message.

3. If the client is not interest in the RTTI sourced timetable, go to step 6.

4. The client requests the timetable ID.

5. The client downloads the timetable from the Push Ports FTP server if the ID is different to the timetable the client already has.

6. The client requests a snapshot; either back over the Push Ports connection or made available on the FTP server (see section 6.1.3).

7. The client processes the snapshot.

8. The client sends a start update request (see section 6.1.4.1).  Push Ports will start holding updates for the client from the moment the snapshot request is received.  These buffered updates are sent as soon as the client sends the start update request.

9. The client processes updates until a status message with either HBFAIL or HBINIT is received, the client requests the cessation of updates or the TCP/IP connection fails.

10. If the TCP/IP connection fails, go to step 1, else go to step 2.

5. Snapshots and Updates

The information provided to a Push Port (either as a snapshot or an update) comprises of: 

· Schedule information (see Section 5.1)

· Actual and Forecast Information (see Section 5.2)

· Status of train table suppression and station messages (see Section 5.3)

· Overdue Information (see Section 5.4)

When sending snapshots RTTI will send the data in consolidated form with schedule and forecast data included in the same message.

Note: Journeys are identified by RID (RTTI generated ID). The RID is unique in the RTTI database whereas the UID is not.

5.1 Schedule Information (the ‘Schedule’ element)

A schedule covers the complete journey of one train.

Schedule changes and new schedules are always transmitted in full.  Schedule changes replace previous versions of the schedule.  

Cancelled locations are included in the schedule.  If an origin/destination is cancelled then it will still be identified as an origin/destination but there will be an additional point that represents the live origin/destination.

In general schedules will include forecast/actual times only as part of a snapshot.  When sending updates RTTI will send schedule changes first followed by updates to the forecast/actual times.

Schedules and schedule changes will include false destinations and cancellation reasons if available. False destinations apply on a per location basis.

If the journey is overdue the overdue flag will be included.

Snapshots summarise the information already held by RTTI. There are two types of snapshot available. As a part of a Standard Snapshot, RTTI provides schedule information for all train journeys in the RTTI database that are in progress or have yet to commence. As part of a Full Snapshot, RTTI provides the same information as the Standard Snapshot plus historic schedule information. I.e. a Full Snapshot includes schedule information for all journeys in the RTTI database since the last timetable rebuild. 

Standard Snapshots include information for trains that are in progress or have yet to commence their journey.

As a part of an Update, RTTI provides schedules when a new schedule or schedule change becomes known to RTTI.

The schedule information provided for a train journey by RTTI comprises of:

	RID (RTTI Train ID) 




	
	Mandatory

	Train UID 





	
	Optional

	Train ID





	
	Optional

	Schedule Departure Date From Origin

	
	Mandatory

	ATOC Code




	
	Optional

	Cancellation Reason for Journey
	
	Optional

	Late Running Reason for Journey
	
	Optional

	Origin Station - Location



	TIPLOC 
	Mandatory

	Origin Station - Public Departure Time

	
	Mandatory

	Origin Station - Activity codes
	
	Mandatory

	Origin Station - Cancellation status
	
	Optional

	Origin Station - Delayed departure
	
	Optional

	Origin Station - Cancellation Reason
	
	Optional

	Origin Station - Late Running Reason
	
	Optional

	Origin Station - Overdue departure
	
	Optional

	Intermediate Calling Point* - Location 


	TIPLOC
	Mandatory

	Intermediate Calling Point*- Public Arrival Time
	
	Optional

	Intermediate Calling Point*- Public Departure Time 
	
	Optional

	Intermediate Calling Point* - Activity codes
	
	Mandatory

	Intermediate Calling Point* - Cancellation status
	
	Optional

	Intermediate Calling Point* - Delayed arrival
	
	Optional

	Intermediate Calling Point* - Delayed departure
	
	Optional

	Intermediate Calling Point* - Cancellation Reason
	
	Optional

	Intermediate Calling Point* - Late Running Reason
	
	Optional

	Intermediate Calling Point* - Overdue arrival
	
	Optional

	Intermediate Calling Point* - Overdue departure
	
	Optional

	Destination Station - Location 
	TIPLOC
	Mandatory

	Destination Station - Public Arrival Time

	
	Mandatory

	Destination Station - Activity codes
	
	Mandatory

	Destination Station - Cancellation status
	
	Optional

	Destination Station - Delayed arrival
	
	Optional

	Destination Station - Cancellation Reason
	
	Optional

	Destination Station - Late Running Reason
	
	Optional

	Destination Station - Overdue arrival
	
	Optional

	Associations**- Main Train UID 



	
	Optional

	Associations** - Main Train RID 


	
	Mandatory

	Associations** - Associated Train UID 


	
	Optional

	Associations** - Associated Train RID

	
	Mandatory

	Associations** - Category


	(JJ,VV,NP)
	Mandatory

	Associations** - Date-Ind


	(S, N, or P)
	Mandatory

	Associations** - Location 




	TIPLOC
	Mandatory

	Associations** - Type



	(P, O)
	Mandatory


Items shown as ‘mandatory’ are always provided, those shown as ‘optional’ are provided only where they are applicable. 

* Repeated for each intermediate calling point.

** Repeated for each association.

Locations that are not calling points are not included in the schedule.

Associations are described in references 1 and 2.  Schedules include any associations for the journey.  Deletion of associations is achieved by RTTI issuing the schedule without the association.

Client systems should be able to handle ‘dangling associations’, i.e. associations where only one of the journeys exist.  Dangling associations should be deemed invalid for display purposes although the association must be kept, as it is possible that the missing journey will be sent at a later stage.

5.2 Actual and Forecast Information (the ‘TS’ element)

“Actual and Forecast Information” messages convey “real time” information related to stations in the train’s schedule. These messages are not used to communicate changes in schedules (which will be communicated by Schedule Messages), but will convey information about:

· Expected times of arrival and departure at calling points (including use of “overdue” and “delayed” status indicators)

· Actual times of arrival and departure at calling points

· Platform numbers at calling points

· False destinations to be used at calling points

· Late running and cancellation reasons at calling points

There are four events for which RTTI can supply actual and forecast information:

· Departure from Origin

· Arrival at Intermediate Calling Point 

· Departure from Intermediate Calling Point

· Arrival at Destination.

As a part of a Snapshot (Standard or Full), RTTI provides the following information for each train journey in the RTTI database: 

· Actual Time – as supplied in train movement reports received by RTTI. Note that actual times are not received for all stations.  In these instances the client must consider missing actual times prior to locations with actual times as being “No Report”.

· Forecasts – RTTI supplies expected times of arrival and/or departure as available. To conserve bandwidth, RTTI will only send Actual and Forecast Information for stations where the information has changed. An update message will convey information for a minimum of one station. Depending on the changes being conveyed, the stations for which information is conveyed need not be contiguous in the train’s schedule.

As a part of an Update, RTTI provides the following information for a train, as it becomes known to RTTI:

· Actual Time – Actual times are provided to Output Ports as a part of the update process, as RTTI becomes aware of them 

· Forecasts – Forecast information is provided to Output Ports, where there is a significant change to the information that has previously been provided to the Ports, as a part of a snapshot or update.

A significant change is defined as:

· A change in the nature of the information that is available for a calling point, where the nature may be: ‘No Data Available’, no report, a forecast or an actual time. 

· The forecast time for the calling point (arrival and/or departure) differs to that last reported to the Output Ports by a minute or more. 

5.3 Train Table Suppression Status and Station Messages (the ‘OW’ element)

As a part of a Snapshot (Standard or Full), RTTI identifies stations that have their train table suppressed and/or a message assigned, together with the text of the message. 

As a part of an Update, RTTI provides new and revised details for these items, as information becomes known to RTTI. 

5.4 Overdue Information (the ‘Overdue’ element)

A train is described as “uncertain” if a train movement report has not been received within 5 minutes of an expected reporting time.  These uncertain trains are marked as overdue and Client systems are informed when a train goes overdue.

Note that there is no separate mechanism to mark a train as “not overdue”.  Extra tags (“odeta” and “odetd”, set to “true”) are included in the forecast updates and schedule changes to indicate that the train is still overdue. Updates without these tags indicate that the overdue status has been withdrawn. This reduces unnecessary messaging as an overdue tag cannot be cleared unless a movement report or schedule change is generated for the train in question.

6. Client Requests and RTTI Responses

6.1 Client Requests

RTTI supports the following requests from Clients.

· Timetable ID Query

· Snapshot Requests

· Update Requests

6.1.1 Common Parts

All RTTI requests are wrapped in a <Pport> element.  This element includes a timestamp, the version of the schema used on the server and the required namespace directive.  An example is provided here:

<?xml version="1.0" encoding="utf-8"?>


<Pport xmlns:xsd="http://www.w3.org/2001/XMLSchema" 





xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"



ts="2005-01-21T11:00:37.5312500-00:00"



version="2.0"



xmlns="http://www.thales-is.com/rtti/PushPort/v2/rttiPPTSchema.xsd">

The version attribute should be set to the version number in the schema definition (see section 8.1) and the ts (timestamp) should be set to your current local time.

In the following examples the common attributes in <Pport> elements are omitted for clarity.

6.1.2 Timetable ID Query

This allows the Client to query for the current timetable identifier.  

The Client can request the timetable identifier at anytime. 

<?xml version="1.0"?>

<<Pport …>


<QueryTimetable />

</Pport>
If a timetable rebuild is ongoing then RTTI will respond with a database unavailable message. 

6.1.3 Snapshot Request

Allows the client system to request a snapshot of train information, as described in section 5. The standard snapshot request is:

<?xml version="1.0"?>

<Pport …>


<GetSnapshotReq />

</Pport>
The full snapshot request is:  

<?xml version="1.0"?>

<Pport …>


<GetFullSnapshotReq />

</Pport>
Note that either of the snapshots can request that data be made available via FTP as an XML file compressed using gzip:  

<?xml version="1.0"?>

<Pport …>


<GetSnapshotReq viaftp="true"/>

</Pport>
<?xml version="1.0"?>

<Pport …>


<GetFullSnapshotReq viaftp="true"/>

</Pport>
6.1.4 Update Requests

On receipt of the Start Update Request, RTTI will send update data to the Client until a Stop Update Request is received.

6.1.4.1 Start Update Request

This message will trigger the start of updates from RTTI.  Updates include any updates to any of the journeys held in RTTI including movement reports, schedule changes, etc.  See section 5 for an overview of the data sent.

<?xml version="1.0"?>

<Pport …>


<StartUpdateReq/>

</Pport>
6.1.4.2 Stop Update Request

This message is used to stop the updates from RTTI.  

<?xml version="1.0"?>

<Pport …>


<StopUpdateReq/>

</Pport>
6.2 RTTI Responses

Due to the volume of data to be transmitted, the data provided by RTTI is structured to minimise bandwidth.  This has led to the use of abbreviations in the choice of tag and attribute names.

All messages are time-stamped on transmission with the current time (i.e. the time taken from RTTI’s internal clock). The messages conform to the W3C XML definitions.

There is no indication of GMT/BST in the data provided.  This is intentional as it is not possible to reliably establish whether the data flowing into RTTI is GMT or BST.  Times should be assumed to be local time.

The following sections detail the responses from RTTI to the requests made by the Client as described in Section 6.1).

6.2.1 Common Parts

All RTTI responses are wrapped in a <Pport> element.  This element includes a timestamp, the version of the schema used on the server and the required namespace directive.  An example is provided here:

<?xml version="1.0" encoding="utf-8"?>


<Pport xmlns:xsd="http://www.w3.org/2001/XMLSchema" 





xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"



ts="2005-01-21T11:00:37.5312500-00:00"



version="2.0"



xmlns="http://www.thales-is.com/rtti/PushPort/v2/rttiPPTSchema.xsd">

The version attribute will be set to the version number in the schema definition (see section 8.1) and the ts (timestamp) will be set to the local time on the RTTI system.

In the following examples the common attributes in <Pport> elements are omitted for clarity.
6.2.2 Timetable Identifier

The timetable identifier will be communicated via a Timetable ID element.

<?xml version="1.0" encoding="UTF-8"?>

<Pport …>

    <TimeTableId >20031218000000<TimeTableId />

</Pport>
6.2.3 Snapshots

Upon request RTTI will provide a snapshot to a Client.  Further snapshot requests from the same Client shall be rejected until the snapshot completes.

Snapshots will provide the following data:

· Schedule Information (‘Schedule’)

· Actual and Forecast Information (‘TS’)

· Overdue (‘Overdue’)

· Table Suppression and Station Messages (‘OW’)

Snapshots use the same XML format as updates (see below).  Snapshots are presented in a collated form using the <sR> element in place of the <uR> element.

If journeys are overdue they are flagged in the schedule or forecast update elements and a complete set of overdue messages is also included so that the processing on the client should be identical to the normal mode of operations.

Snapshots can be delivered in two forms, either back over the connection or from the Push Ports FTP server.

6.2.3.1 Snapshots over the Push Ports connection

In this instance the resulting XML is sent back over the TCP/IP connection to the client.

6.2.3.2 Snapshots via FTP

If the client requests that the snapshot be retrievable via FTP then the snapshot that would have been sent back is saved to a file and compressed using gzip.  A message then is sent indicating the filename that a client should use to fetch the snapshot data.

<?xml version="1.0" encoding="UTF-8"?>

<Pport …>

  <SnapshotId>filename<SnapshotId/>

</Pport>
No assumptions should be made on the format of the filename, though it is guaranteed to contain only alphanumeric characters and periods, and to be unique between clients connected in parallel. 

Details of the FTP account provided are in section 3.1.
6.2.4 Updates

Updates will provide the following data:

· Schedule Information (‘Schedule’)

· Actual and Forecast Information (‘TS’)

· Overdue (‘Overdue’)

· Table Suppression and Station Messages (‘OW’)

Note: cc and lrc codes can be provided for both individual locations and for the entire journey. The client should treat the codes for individual locations as taking precedence over the codes for the entire journey.

6.2.4.1 Schedule Information (‘Schedule’)

An example of a schedule is as follows:

<?xml version="1.0" encoding="UTF-8"?>

<Pport …>

  <uR>


<Schedule uid="C09014" rid="20030626001234" ssd="2003-06-26" toc="NW"/>


 <OR ftl="MNCRPIC " act="TB    " ptd="12:00:00" etd="12:01:00"
        fd="CREWE   " plat="14"/>


 <IP ftl="CREWE   " act="T     " pta="12:30:00" ptd="12:31:00"

        fd="SBCH    " can="true" cc="123"/>


 <IP ftl="SBCH    " act="T     " pta="12:40:00" ptd="12:45:00"

        fd="CHSTR   " odeta="true"/>


 <DT ftl="CHSTR   " act="TD    " pta="13:00:00"/>


</Schedule>

  </uR>

</Pport>
6.2.4.2 Actual and Forecast Information (‘TS’)

In practice, updates will generally consist of a single location with an actual time recorded followed by locations with forecast times for the rest of the journey.  Earlier locations in the journey will only be sent if there is a change to report, such as RTTI receiving an actual time for a location some time after the departure actually occurred.

<?xml version="1.0" encoding="UTF-8"?>

<Pport …>

  <uR>


<TS uid="C74226" ssd="2003-06-26" >



<Location ftl="MNCRPIC " ata="12:02:00" etd="12:02:00"/>



<Location ftl="CREWE   " eta="12:32:00" etd="12:32:00" plat="2"/>



<Location ftl="CHSTR   " eta="13:00:00"/>


</TS>

  </uR>

</Pport>

6.2.4.3 Overdue (‘Overdue’)

Overdue information is generated when a train’s next anticipated movement report is overdue.  There are two variations, depending on whether the location where a train is overdue is at a station or not.  If it is a station, then the TIPLOC for that station is supplied.  Otherwise, the TIPLOCs of the preceding and following stations are sent. The stations identified in these messages need not necessarily be calling points for the train.  

<?xml version="1.0" encoding="UTF-8"?>

<Pport …>

  <uR>


<Overdue rid="20030626001234" uid="C09014" ssd="2003-06-26" time=”12:01:00” />



<At loc="MNCRPIC "/>


</Overdue>

  </uR>

</Pport>

<?xml version="1.0" encoding="UTF-8"?>

<Pport …>

  <uR>


<Overdue rid="20030626001234" uid="C09014" ssd="2003-06-26" time=”12:15:00” />



<Between after="MNCRPIC " before="CREWE   "/>


</Overdue>

  </uR>

</Pport>
6.2.4.4 Station Messages (‘OW’)

An example of a station message is provided below.  A message is tied to a list of stations and includes details on the category (cat) and severity (sev) of the message plus whether the train running information normally displayed to the public is being suppressed.

Note that the displayed text can also include two particular basic HTML elements.  Paragraph elements (“<p>”) are used to break lines, and anchor elements (“<a>”) define links to a URL, so the content can be quite complex as seen in the following examples:

<?xml version="1.0" encoding="UTF-8"?>

<Pport …>

  <uR>


<OW id="123" cat="Misc" sev="1">



<Station crs="MAN" />



<Station crs="EUS" />



<Msg>This is a single line with a <a href="http://host.domain">link</a>.</Msg>


</OW>

  </uR>

</Pport>

<?xml version="1.0" encoding="UTF-8"?>

<Pport …>

  <uR>


<OW id="123" cat="Misc" sev="1" suppress="true">



<Station crs="MAN" />



<Msg><p>Line one</p><p>Line two</p></Msg>


</OW>

  </uR>

</Pport>

<?xml version="1.0" encoding="UTF-8"?>

<Pport …>

  <uR>


<OW id="123" cat="Misc" sev="1" >



<Station crs="MAN" />



<Msg><p>Line one</p><p>Line two and a

      <a href="http://host.domain">link</a></p></Msg>


</OW>

  </uR>

</Pport>
Messages can also include character entity references (e.g. “&nbsp;”) that some client systems may need to translate before rendering the supplied text.
The message includes an ‘id’ attribute that must be used to match up messages.  As the operator is at liberty to change the text of the message, and even have different messages with the same text, this is the only means that should be used to identify messages.

The value of ‘id’ is an integer with an opaque meaning.  All IDs stored by clients must cleared when the database is unavailable, a new snapshot is requested or a timetable rebuild is signalled.

Note that the Station elements can be missing, implying that this message has been removed from display at all stations:
<?xml version="1.0" encoding="UTF-8"?>

<Pport …>

  <uR>


<OW id="123" cat="Misc" sev="1" >



<Msg>This message is not on display.</Msg>


</OW>

  </uR>

</Pport>
The categories and severities that can be applied are detailed here:

	Category Code
	Meaning

	Train
	Something that affects the trains calling at the station.

	Station
	Something related to the station itself such as lifts, escalators, etc.

	Connections
	Connecting services, for example London Underground.

	System
	RTTI Systems related.

	Misc
	Miscellaneous (anything not covered by other categories).

	PriorTrains
	Advance notices affecting trains, such as engineering work.

	PriorOthers
	Advance notices affecting other things, such as the lifts being out of order for the next week.


	Severity Code
	Meaning

	0
	Situation normal.  Message is for reassurance only.

	1
	A minor item.

	2
	A major item.

	3
	A severe item.


6.2.5 RTTI Status Messages

Status messages are sent in response to some client requests.  A status message with the current state of the interface (HBOK, HBINIT or HBFAIL) is also sent every 60 seconds if no other data is sent to the client in that time.  This message is also sent immediately if the state of the interface has changed.

The status messages that may be received by the client are:

	Code
	Type 
	Text
	Description

	HBOK
	Heartbeat; sent periodically.
	System is available
	RTTI is running and able to accept requests for data.

	HBINIT
	Heartbeat; sent periodically.
	System is initialising
	RTTI is running but not able to respond to Client requests.  Client should wait until a HBOK message is received.

	HBFAIL
	Heartbeat; sent periodically.
	System is unavailable
	RTTI is shutdown (the push port handler is a separate process from the core RTTI process).

	XMLBUSY
	Error; a problem was detected.
	System is responding to a previous request
	RTTI is busy responding to a previous request by the Client. Client should wait for the ‘HBOK’ code.

	XMLBADIN
	Error; a problem was detected.
	Failed to validate request
	The request XML did not match the schema.

	SOFTERROR
	Error; a problem was detected.
	Something went wrong processing the request
	An error occurred when processing the request.  These errors should be reported to Thales for investigation.

	XMLBADOUT
	Error; a problem was detected.
	Failed to generate a valid response.
	Push Ports generated a response that was invalid against the schema.  These errors should be reported to Thales for investigation.

	TOOLONG
	Error; a problem was detected.
	Too much data received
	Too much data has been received without a valid Push Port XML end tag.

	INVREQ
	Error; a problem was detected.
	Dependent on circumstance.
	An invalid request was made.


The general format of RTTI status messages is as follows:

<?xml version="1.0"?>

<Pport  …>

  <FailureResp code="HBOK">

    System is available

  </FailureResp>

</Pport>
7. Timetable Files

RTTI makes available timetable files to registered clients via FTP. A Timetable ID is used to identify the currently-available timetable files.  By using the Timetable ID Query (see Section 6.1.2) to determine the timetable ID, clients are able to determine whether the timetable has changed since their last enquiry. The client is then able to download new files using FTP. The following files are available to registered clients:

· Timetable Data. The set of TSDB-derived schedules covering a 48-hour period held in the RTTI database. This list of schedules provides the basis on which an RTTI snapshot can be applied.  The schedules in the timetable do not include forecast or actual times although they reflect the latest state that RTTI has so any schedule changes, new schedules, false destinations, cancellations and associations will be included. See Section 7.1 for details of the file format.

· Timetable Reference Data. Reference data in the form of mappings from the TIPLOC to CRS, TOC and TPS Description, reason codes and via texts. See Section 7.2 for details of the file format.

Note: A client must not retrieve timetable data without first enquiring the current timetable ID.

The FTP of timetable data is expected to take significant time (see Section 10 for estimates). RTTI is able to send regular updates whilst a Client is downloading the timetable but the updates sent will be in relation to the new timetable and may not be compatible with the previous timetable.

Once a Client has downloaded a new timetable the Client should clear out the old timetable, initialise the new timetable and then request a snapshot.  This ensures that it is fully up to date with RTTI.

7.1 Timetable Data

The timetable data file will be compressed using gzip. The timetable file name uses the timetable ID with an extension of xml.gz, e.g. 20040318142442.xml.gz
The example below shows a single journey from Manchester Airport to Sheffield with an associated journey at Manchester Piccadilly.   As with the update messages a versioned namespace is used to prevent clients getting confused by incompatible schema versions. 

<?xml version="1.0" encoding="utf-8"?>

<PportTimetable xmlns:xsd=”http://www.w3.org/2001/XMLSchema”




  xmlns:xsi=”http://www.w3.org/2001/XMLSchema-instance”




  xmlns=”http://www.thales-is.com/rtti/XmlTimetable/v1/rttiCTTSchema.xsd”




  timetableId="20050121105940">

<Journey rid="200403180004497" uid="C75596" ssd="2004-03-18" trainId="1B72" toc="TP">



<OR tpl="MNCRIAP " ptd="09:59:00" act="TB          "/>



<IP tpl="MNCRPIC " pta="10:13:00" ptd="10:19:00" act="T           "/>



<IP tpl="STKP    " pta="10:29:00" ptd="10:29:00" act="T           "/>



<DT tpl="SHEFFLD " pta="11:08:00" act="TF          "/>



<AS cat="VV" dateInd="S" aType="P" tpl="MNCRPIC">




<ASM uid="C75596" rid="200403180004497" sfx=" "/>




<ASA uid="C76486" rid="200403180004499" sfx=" "/>



</AS>


</Journey>

</PportTimetable>
The schema is provided in Section 8.2.
7.2 Timetable Reference Data

The timetable reference data file is compressed using gzip, and the file name is generated from the timetable ID with “_ref” and an extension of xml.gz, e.g. 20050121105940_ref.xml.gz
The TIPLOC reference data provides additional information for the locations listed in the timetable data file, including information on the mapping between TOC codes and the full English name.  If platform information is displayed at a location, then the horizon time is also supplied.

Also provided is a list of the reason codes and their associated text, both for late running reasons and cancellations.

Next is a list of via texts and their criteria for invocation. The algorithm for the use of this table is described in reference 2. Note that the sequence of “Via” statements is significant., with the most significant entries supplied first.  A versioned namespace is used to prevent clients getting confused by incompatible schema versions.

<?xml version="1.0" encoding="utf-8"?>

<PportTimetableRef xmlns:xsd=”http://www.w3.org/2001/XMLSchema”





  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 





  xmlns=”http://www.thales-is.com/rtti/XmlTimetable/v1/rttiCTTReferenceSchema.xsd”





  timetableId="20050121105940">


<LocationRef tpl="MNCROXR" crs="MCO" toc="NW" name="Manchester Oxford Road"/>


<LocationRef tpl="MNCRPIC" crs="MAN" toc="RT" name="Manchester Piccadilly"
                platform_horizon="60"/>


<LocationRef tpl="MOSSLEY" crs="MSL" toc="NW" name="Mossley"/>


<LocationRef tpl="OLDHAMM" crs="OLM" toc="NW" name="Oldham Mumps"/>


<TocRef toc="NW" name="First North Western" url=”http://www.url.com” />


<TocRef toc="RT" name="Network Rail" url=”http://www.url.com” />


<LateRunningReasons>



<Reason code="1" reasontext="This train is delayed due to a problem"/>


</LateRunningReasons>


<CancellationReasons>



<Reason code="1" reasontext="This train has been cancelled due to a problem"/>


</CancellationReasons>


<Via at="MAN" dest="LEEDS" loc1="SBYD" viatext=”via Stalybridge” />


<Via at="MAN" dest="LEEDS" loc1="OLDHAMM" viatext=”via Oldham Mumps” />


<Via at="MAN" dest="EUSTON" loc1="CREWE" loc2="WATFDJ"
        viatext=”via Crewe and Watford Junction” />

</PportTimetableRef>
The schema is provided in Section 8.3.
8. XML Schemas

8.1 Snapshot and Update Schema
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8.2 Timetable Data Schema
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8.3 Timetable Reference Data Schema
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8.4 Schema Versioning

All the schemas in sections 8.1, 8.2 and 8.3 belong to namespaces that include version numbers.  The software itself does not support multiple versions and the namespaces are used as a defence against clients using versions of the schema incompatible with the software. 
9. XSD Files
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10. Data Volume

The volume of real time data sent by RTTI is dependent on the number of and the size of the RTTI data sources.  This is likely to increase as more data sources are added to RTTI.

Current file sizes are of the order of:

Timetable Data: 3.2 Mbytes

Timetable Reference Data: 1219Kbytes

Assuming a 256kbs link (using 20Kb/sec). The transfer of Timetable Data should take around 164 seconds and the Timetable reference data around 60 seconds.

Snapshots sizes are dependent on when the snapshot is requested.  Immediately after an RTTI timetable rebuild snapshots, will be small (in the order of 300Kbytes i.e. 10 seconds).  At the end of the day a full snapshot is likely to be of the order of 300 Mbytes (i.e. 2.8 hours).

If using gzip compressed FTP snapshots then a saving of up to 90% on the above figures is possible.

11. Abbreviations and Glossary

	ATOC
	Association of Train Operating Companies

	CIF
	Common Interface File. The format of this file defines the format in which TSDB provides schedule information.

	CRS
	Computerised Reservation System

	False Destination
	A train destination. Typically used in a circular route to provide a route for the train.

	FTP
	File Transfer Protocol. 

	gzip
	A compression tool using the DEFLATE format as defined in RFC 1951.  gzip is defined in RFC 1952.

	LDB
	Live Departure Boards.  This is the publicly available web interface to the RTTI system.

	RID
	RTTI generated ID. A unique ID held within the RTTI database to identify a journey.

	RTTI
	Real Time Train Information – database of train running information

	Snapshot
	There are two types of snapshot:

1. Standard Snapshot: information for all train journeys in the RTTI database that are in progress or have yet to commence.

2. Full Snapshots: includes information for all journeys in the RTTI database since the last timetable rebuild. I.e. includes the standard snapshot plus historic schedule information.
Snapshot data is defined in Section 5.

	Theseus
	Theseus supplies train-running data received from TOC’s to RTTI.

	TIPLOC 
	Timing Point Location

	TOC
	Train Operating Company

	TSDB
	Train Services Database. 

	Updates
	RTTI provides update information to the Client when this information becomes known to RTTI. 

Update data is defined in Section 5.

	UID
	Unique Identifier. (However, the UID is not always unique within the RTTI database)


Further details of abbreviations are provided in the schema (see Section 8.4).
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						 Associated Train
					
					 
						 
							 
								 Train UID
							
						
						 
							 
								 RTTI Train ID
							
						
						 
					
				
			
			 
				 
					 Category
				
			
			 
				 
					 Date Indicator
				
			
			 
				 
					 Association Type
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			 Push Port Timetable Reference Schema 
		
		 
			 
				 
				 
				 
					 
						 
							 
						
					
				
				 
					 
						 
							 
						
					
				
				 
			
			 
		
	
	 
		 
			 Defines a location
		
		 
			 
				 
					 TIPLOC code
				
			
			 
				 
					 CRS code
				
			
			 
				 
					 Train Operating Company
				
			
			 
				 
					 English name of location
				
			
			 
				 
					 Defines the number of minutes from the current time within which the journey time must fall to display platforms at this location.  Zero indicates that platform numbers are not displayed at this location.
				
			
		
	
	 
		 
			 Defines a mapping between a TOC and a displayable name
		
		 
			 
				 
					 The TOC code
				
			
			 
				 
					 The name of the TOC
				
			
			 
		
	
	
	 
		 
			 Unique Timetable identifier 
		
		 
			 
		
	
	 
		 
			 English name of the location
		
		 
			 
			 
			 
		
	
	 
		 
			 Tiploc Type (This is the short version of a TIPLOC - without spaces)
		
		 
			 
		
	
	 
		 
			 ATOC Code Type
		
		 
			 
		
	
	 
		 
			 CRS Code Type
		
		 
			 
		
	
	 
		 
			 Reason code
		
		 
	
	 
		 
			 Reason as text
		
		 
			 
			 
		
	
	 
		 
			 The text displayed for a via
		
		 
			 
			 
		
	
	 
		 
			 Defines a mapping bewteen a reason code and the corresponding text
		
		 
			 
			 
		
	
	 
		 
			 Defines the locations a journey must be viewed from, go to and pass through for the corresponding via text to be displayed
		
		 
			 
				 
					 This is the station for which the via is defined
				
			
			 
				 
					 The destination of the journey must match this before the via text is valid
				
			
			 
				 
					 The journey must call at this station before the via text is valid.
				
			
			 
				 
					 The journey must call at this station (after the call at loc1) before the via text is valid.
				
			
			 
				 
					 The via text to display if a journey matches the previous attributes
				
			
		
	
	 
		 
			 The name of the TOC
		
		 
			 
			 
		
	
	 
		 
			 A URL
		
		 
			 
			 
		
	
	 
		 
			 Defines the number of minutes from the current time within which the journey time must fall to display platforms at this location.  Zero indicates that platform numbers are not displayed at this location.
		
		 
	



