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1 Introduction

1.1 Document Overview

This document sets out suggestions for a set of enhancements to the TransXChange 2.x Schema to add further useful features that have been identified by practical experience of using TransXChange over the past three years. In some cases corresponding amendments to the Enhanced TransXChange Publisher to support them are also suggested. It is intended that the additional features will be optional additions that can be used incrementally on an as needed basis.

A particular business driver at this point is that Transport Direct, VOSA and the transport information community are successfully rolling out the electronic registration of bus service data in the UK. Some of the 2.2 suggestions increase the business benefits of using TransXChange for purposes other than just registration. Others facilitate the processing of ESBR data between tools.

It should be stressed that TransXChange is designed to allow multiple version levels concurrently and the 2.1 schema remains the primary version. The proposed enhancements will not in any way delay adoption of TransXChange through the 2.1  schema, but rather just bring further advantages to advanced users.

The inputs to this paper have been suggestions from operators, and suppliers channelled via Roger Slevin and Kizoom and others over the past year. Thanks in particular to Mark Fell of Trapeze for his paper on suggested additions to TransXChange [U1], and Martin Siczkowski of ACIS for the RTIG paper on TransXChange Data Challenges [U2] and Edward Wohlman, of Omnibus [U4].

This is a revised draft incorporating further requirements and elaborating the proposed solutions. Examples are also provided for most of the proposed schema changes. 
The proposals are for discussion and will not necessarily all be implemented; they may also be subject to further revision.  One of the purposes of this paper is to elicit priorities and 
1.2 Summary of Proposed changes

The schema enhancements are grouped under a number of headings:

(a) ESBR enabling schema enhancements. [#E]
(b) EBSR enabling Publisher only changes. [#P]
(c) Operational/AVL enabling features. [#O]
(d) Miscellaneous functional improvements. [#M]
(e) Technical & documentation enhancements. [#T]
Table 1 summarise the proposed changes. It also indicates an approximate size in terms of effort and a possible candidate priority for discussion. 

Most of the schema and publisher changes are quite minor. The main exception is the journey sub grouping feature (#E4), which if also fully supported by the publisher would require some programming effort to implement fully.

For each element a requirement is stated and one or more possible solutions outlined. In some cases an indicative technical description of a schema change is given.
	Group
	ID
	
	Effort
	Priority
	Notes

	
	
	
	Schema
	Doc /Exm 
	Publisher
	??
	

	ESBR
	#E1 
	Stop Location override with Extended AnnotatedStopRef 
	S
	S
	S
	NA
	Completed

	
	#E2 
	Temporal Grouping of post-midnight journeys with previous day
	S
	M
	M
	1
	

	
	#E3 
	Grouping of Routes/Journeys
	M
	M
	L
	2
	

	
	#E4 
	Line Description by direction 
	S
	S
	S
	2
	Assume do with E3

	
	#E5
	Horizontal Sorting of Vehicle Journey Columns
	S
	M
	M
	4
	Assume E3

	
	#E6 
	Mandatory Operating Profile
	(M)
	S
	S
	3
	Revise publisher, not schema

	
	#E7
	Additional Business Rules
	--
	S
	S
	4
	

	
	#E8
	Support new NaPTAN Stop Types
	S
	S
	S
	1
	Needed for compatibility with NaPTAN

	
	#E9
	Support Concise cancellation
	S
	S
	S
	4
	

	Pub /EBSR
	#P1
	Provide more user friendly messages for invalid documents
	--
	--
	M
	3
	

	
	#P2
	Support network based distribution
	--
	S
	S
	2
	

	
	#P3
	Support printing of list of documents
	--
	S
	S
	3
	

	
	#P4
	Publish Serviced Organisations & School Calendars 
	--
	S
	M
	3
	

	
	#P5
	Publish Flexible Service Details
	--
	S
	S
	3
	

	
	#P6
	Debug support in Publisher Matrix
	--
	S
	M/L
	2
	

	
	#P7 
	Encode & Expose Preferred Publisher Parameters
	S
	S
	S
	4
	

	
	#P8
	Add Bug reporting option
	--
	S
	S
	3
	

	AVL
	#O1 
	Multiple Operational references per journey: 
	S
	S
	-
	1
	Use DayType from #E2

	
	#O2
	Cross referencing & Workflow attributions
	S
	S
	S
	1
	

	
	#O3 
	Vehicle Attribute – Low floor flags 
	S
	S
	S
	2
	Use OperationalVariant from #O1

	
	#O4 
	Additional Stop Attributes 
	S
	S
	S
	3
	

	
	#O5 
	Permission levels /IPR Use
	S
	S
	S
	4
	

	
	#O6 
	Dynamic Vias
	S
	S
	N
	3
	

	
	#O7
	Recommended Operational End date
	S
	S
	--
	3
	

	
	#O8
	Plan for Bank Holiday Calendar
	M
	M
	M
	1
	

	
	#O9 
	Support for General School 
	M
	M
	M
	1
	

	
	#O10
	Add minimum duration to layover point 
	S
	S
	--
	3
	

	
	#O11
	Add duty crew to positioning link, allowing variants
	S
	S
	--
	3
	Use DayType from #E2

	MISC
	#M1
	Tendered and Commercial flags
	S
	S
	S
	1
	

	
	#M2
	Journey Interchanges 
	M
	M
	S
	2
	

	
	#M3
	Parameterise Route Colours
	S
	S
	S
	3
	

	
	#M4
	Support Marketing Name
	S
	S
	S
	3
	

	TECH
	#T1
	Extension Points for User defined Extensions 
	S
	S
	--
	3
	Complete

	
	#T2
	Change Support
	S
	S
	(--)
	2
	Could add diff tool

	
	#T3 
	DNF metadata attribute
	S
	S
	--
	3
	

	
	#T4
	Remove Chameleon Namespace Usage
	S
	S
	--
	3
	


Table 1 Summary of candidate changes
2 Background

2.1 The Current TransXChange Schema 

The current TXC schema is at version 2.1 and exists in two versions – the TXC registration schema (used for ESBR) and the TXC general schema (intended for general purpose use, e.g. for AVL).
The existing TransXChange 2.1 schema has been developed and tested over an extended period and is a validated specification that has been successfully implemented by a number of different development teams from different suppliers.

The TransXChange data architecture includes multi-level version support that allows for concurrent support of different versions of the Schema at the same time. This allows operators and suppliers to proceed with a full rollout of 2.1, and choose only to add further support for 2.2 when it suits them.

The enhanced publisher supports multiple levels; the EBSR pilot is being tested for multilevel version support using both 2.1 and a draft v2.2a schema that has two small changes to date. The proposed changes discussed in this document will be issued as a further 2.2b schema. This will be iterated as necessarily through further drafts as 2.2c etc and finalised as version 2.2.

2.2 TransXChange Schema process

2.2.1 Upgrade process

The new versions of the schema will have an incremented version number, allowing the publisher and other tools to determine the level they support. In draft this will be 2.2x, where x indicates the draft version. When finalised this will be 2.2.
2.2.2 Consultation

All proposals for change will be circulated for consultation, and once agreed a draft schema made available as early as possible.
2.2.3 Documentation and examples

The existing TXC example set will need to be updated to 2.2 and be extended to demonstrate the use of any new features adopted.

Updated versions are needed of the TransXChange and NaPTAN Schema Guides [G1] & [G2].

The TXC UML diagrams need extensive revising as well as extending to cover the new features.
2.3 TransXChange Publisher versions
For any given version of the TXC schema there may be one or more versions of the TXC Publisher. The current version of the enhanced Publisher, with GUI and web service support, and other new features, is version v2.2a_8 and has multi-level support for both the 2.1 & 2.2a schema.
Once 2.2 is finalised a new version of the enhanced publisher will be created with further additions that support the 2.2b schema. 
3 Enhancements that help ESBR

The TXC schema enhancements in this section are particularly relevant to ESBR.
A number of the changes enable a more compact published output by the publisher, and/or they will improve the organisation and readability of the matrix for large complex timetables.
Publisher only changes are described in the next section
3.1 #E1 Stop Location override with Extended AnnotatedStopRef
· Source of proposal: ESBR /RS
· Publisher change to use : Yes
· Schema effort: Small: Already done in 2.2a Route Map support
· Publisher effort: Small: Already done in 2.2a Route Map support
3.1.1 Requirement
In the 2.1 schema, to produce a Route Track, stop coordinates must either come from the NaPTAN database, or from a full local definition of the stop point. A minor change already made in the 2.2a schema allows the optional inclusion of stop coordinates without having to repeat the full NaPTAN data in a TXC document. This gives a simple means for operators to submit corrections to stop locations (in particular to support Route Map plots) without being dependent on Local Authorities first updating the NaPTAN coordinates. As such it should make the ESBR business process more robust.
Comment: This change has already been implemented in the new enhanced 2.2a_1 version of the publisher as part of its support for 2.2a. No further effort is needed. Some other changes e.g. #E8 make use of this change.
3.1.2 Possible Solution

3.1.2.1 TXC Schema extensions
· Add location coordinates in the AnnotatedStopRef.
	Name
	Values
	
	
	Default
	Description

	AnnotatedStopRef /Location
	NaPTANLocation
	0:1
	O
	none
	Coordinates of stop in a designated format (OS or WGS84) 

	AnnotatedStopRef /Bearing
	NaPTanBearing
	0:1
	O
	none
	Bearing


Table 2 Elements for Location override

3.1.2.2 TXC Publisher enhancements
· Uses the coordinates, if present, in preference to those in the NaPTAN database.

3.1.2.3 Outline Example

The following example shows the Declaration of a service level Operating day. (b) Assignment of a vehicle journey to an Operating day that applies to an individual vehicle journey 


<AnnotatedStopPointRef>




<StopPointRef>260010967</StopPointRef>




<CommonName>Garden Village Shops</CommonName>




<Indicator>o/s</Indicator>




<LocalityName>Suborn</LocalityName>




<Location>




<Easting>442919</Easting>




<Northing>295181</Northing>



</Location>


</AnnotatedStopPointRef>
3.2 #E2 Temporal Grouping of post-midnight journeys with Previous Day
· Source of proposal: Trapeze / MF
· Publisher change to use: Yes
· Schema effort: Small
· Publisher effort: Medium 
3.2.1 Requirement

To allow journeys departing after midnight to be grouped with the previous day’s journeys in the published timetable matrix. 
For example, the late night bus service on a Friday night that runs regularly at departure times between 11am to 2am could be listed as a Friday service (with the same availability as a Friday), not as a separate Friday night bus service (for 11pm to 12pm departures) and a Saturday morning bus service (for 00am to 2am departures). 
Note that Journeys can already be tagged with the right information to express their exact availability to journey planners and other downstream systems. Thus journeys starting after midnight but before the ‘service day end’ can be given the same operational profile (and availability conditions such as whether they run bank holidays) as those of the preceding day, while journeys starting after the service day end can have different availability conditions. 
The TXC publisher currently groups journeys into weekday or weekend beds strictly by departure time at the first stop of the journey, using midnight as the day boundary. To be able to move designated early Morning journeys to a different bed it needs to be given extra information. 

This means that though the data in the TXC document is correct, the presentation in the matrix may differ from that preferred by the operator’s for showing it to the public (and possible as output on other material), making it harder to check by sight, and making it insufficient for some general purpose uses. Presentation may also be more verbose.
This enhancement would also facilitate the use of TXC to economically encode rail timetables, which traditionally have a service day end at 2 am.
3.2.2 Comment

Transmodel has the concept of an OPERATING DAY which may be different from the calendar day, and may last more than 24 hours.

This mechanism can be used elsewhere e.g. for #E3. 

3.2.3 Possible Solution

The requirement is in effect to allow the extra tagging of journeys that start after midnight to control their presentation by the publisher and other TXC Consumer tools. 
This grouping could be set either on individual journeys, or for all journeys using an “End of Operating day” value, (both are potentially useful).

3.2.3.1 TXC Schema extensions
· Allow the tagging of the journey with an ‘operating day’ as well as a day of week, Holiday day type.

· Allow the setting of an Operating day with a start time and day length as part of the OperatingProfile. For example. 2.00 am, 24 hours. This could be specified at the service, journey pattern, or vehicle journey level. (E.g. service level would suit railway usage).
3.2.3.2 TXC Publisher enhancements
· Enhance the TXC Publisher to use the operating day (rather than the calendar day) when grouping journeys in to the matrix beds. See #E3... The individual vehicle journey OperatingDayRef will be used if present. Other wise any default operating day.
	Name
	Values
	
	
	Default
	Description

	Service/OperatingDays/ OperatingDay 
	
	
	
	
	OperatingDay definition

	
	Id
	nmtoken
	1:0
	
	
	Identifier of day unique within schema

	
	OperatingProfile
	
	
	
	
	Used to specify 

	
	
	DaysOfWeek
	DaysOfWeek
	0:1
	O
	All
	Day of Week associated with this operating Day

	
	
	etc
	
	
	
	
	

	
	DayStartTime 
	time
	0:1
	O
	00:00:00
	Default Time to use for start of day when grouping journeys 

	
	Duration 
	duration
	0:1
	O
	24 
	Length of operating day 

	
	Description 
	nlString
	0:1
	O
	none
	Text description 

	Service/OperatingDays/ OperatingDay /Duration 
	duration
	0:1
	O
	24 
	Length of operating day 

	VehicleJourney/ OperatingProfile/ OperatingDayRef 
	(OperatingDayId
	0:1
	O
	none
	Vehicle journey level override. Can be used for grouping individual journeys into a different bed


Table 3 Elements for temporal grouping

Note that tagging journeys with an “operating day” would serve primarily to improve the ability of the publisher and other tools to group the published output. It does not additionally inform AVL or journey planners about journeys.

3.2.3.3 Outline Example

The following example shows the Declaration of a service level Operating day. (b) Assignment of a vehicle journey to an Operating day that applies to an individual vehicle journey 
<Service>


<ServiceCode>

……<!-- Applies to grouping of all journeys -- >
<OperatingProfile>


<OperatingDay id=”OD476”> 

<DaysOfWeek>


<MondayToFriday/>

</DaysOfWeek> 




<DayStartTime>02:00:00<DayStartTime>




<Duration>T24H</Duration>




<Description/>Week day railway day</Description>



<OperatingDay>


<OperatingDay id=”OD477”> 

<DaysOfWeek>


<Saturday/>

</DaysOfWeek> 

<DayStartTime>02:00:00<DayStartTime>




<Duration>T24H</Duration>




<Description/>Saturday railway day</ Description >



<OperatingDay>
<OperatingProfile>
<!-- Applies to grouping of individual journey (
<VehicleJourneys> 

<VehicleJourney> 



<OperatingProfile>  <!—Actual day on which journey runs (



<RegularDayType>





 <DaysOfWeek>

 




<Saturday/> 





</DaysOfWeek>




</RegularDayType>




<OperatingDayRef>OD476</OperatingDayRef>    <!—Assignment to  different op day-->


</OperatingProfile> 
 

<VehicleJourneyCode>vj_1</VehicleJourneyCode>



<ServiceRef>FIN50</ServiceRef>



<LineRef>l_1</LineRef>



<JourneyPatternRef>jp_1</JourneyPatternRef>

 

<DepartureTime>01:00:00</DepartureTime>


 </VehicleJourney>
…..

</VehicleJourneys> 
3.3 #E3 Grouping of Routes/Journeys
Source of proposal: Trapeze / MF / Omnibus
Publisher change to use: Yes
Schema effort: Medium (needs examples)
Publisher effort: Large (will need some design and estimating) 
3.3.1 Requirement

In order to accurately import routes from a third party via TXC into products such as Routewise that consume TXC Documents, it would be beneficial if information on how journeys should be grouped within a route below the service level could be specified.

This mechanism could also be used to optimise the layout of timetables in the publisher matrix, and bring output closer to that preferred by the operator’s own design, making it easier to check by sight against source documents and publicity material. It can also be used to make some sparsely populated matrix beds much more compact.
Overall experience with TXC suggests that it would desirable for usability if TXC supported a sub-grouping mechanism for documents with large numbers of vehicle journeys, or especially complex availability conditions.

3.3.2 Comment

The current schema does not contain an explicit sub-grouping mechanism for routes or for vehicle journeys and so information about such groupings cannot be exchanged using TXC. This makes it difficult to organize large timetables optimally. Or put another way, the Service element is the only available grouping mechanism in TXC, and though it can be used to subgroup journeys within non-registration Documents (which can have multiple services), it cannot be used within Registrations – as these allow only one Service. 
A further consequence of having no explicit grouping is that the TransXChange publisher has to infer the grouping of vehicle journeys to use when creating matrix beds. The publisher currently uses (i) the direction and (ii) the day type as the main basis for doing this, creating typically a Monday to Friday, Saturday and Sunday ‘operating day’ bed for each direction. Automatic grouping can still lead to some suboptimal groupings, for example if there is one journey a week that is very different from the others it has the effect of enlarging the matrix unnecessarily. This is especially the case for a large service which may have several hundred vehicle journeys that could be more efficiently grouped into subsets. 
Thus the overall requirements would appear to be 
(a) To allow the annotation of journeys so that exchange of data is not “lossy” about journey groupings, i.e. to add some form of journey group to TXC. These could be useful even without additional publisher support for grouping in that it would enable Routewise etc to exchange journey group definitions and mark journeys as belonging to them.
(b) To enhance the publisher to be able to use explicit grouping information, so that matrix content can be exactly controlled and optimised. 
This change needs to be consistent with other proposed 2.2b changes affecting matrix organisation e.g. #E3 (line Descriptions), and #E2 (Temporal Grouping). The primary grouping would appear to be a Group of Vehicle journeys or “Journey Grouping”. A group of Route elements could also be allowed (without a publisher implication).
A useful way to think about the issue is to consider that at present the publisher considers there are six default journey sub-groupings, used when publishing to group any vehicle journeys that are present in a document (empty groups are suppressed). Each of these are associated with a Day Type and a direction
1. Outbound, M-F

2. Outbound, Sat

3. Outbound, Sun

4. Inbound, M-F

5. Inbound, Sat

6. Inbound, Sun

These implicit groups will need to continue to exist to support existing TXC usage. One could then in addition allow arbitrary user defined “Special Journey Groupings” for which inclusion of journeys is entirely user specified. Journeys assigned to a user-defined journey group would be excluded from the implicit groups above and published in a separate matrix, one per group, after the others, using the same ordering algorithms within each matrix. One may also want to be able to suppress a particular implicit grouping.
3.3.3 Possible Solution

3.3.3.1 TXC Schema extensions
Add a SpecialJourneyGrouping element with which to define groups of journeys and allow individual vehicle journeys elements to be tagged as belonging to a group using a JourneyGroupingRef. Note that Journeys in a group must all be in the same direction. 
Provide default built in StandardJourneyGrouping elements corresponding to the current implicit groups of the Matrix beds. (i.e. Monday​ToFriday​Journey​Grouping, SaturdayJourneyGrouping, Sunday​JourneyGrouping. Also allow these to be suppressed.
Make the various JourneyGrouping elements the holders for the “Route & direction” description element in #E4 used to supply an override label for matrix beds. 
3.3.3.2 TXC Publisher enhancements
Enhance the publisher to use any explicit SpecialJourneyGrouping elements, if present, to partition the journeys in the matrix and to obtain a label for the matrix. Any journeys not in a journey group would be published as at present. (i.e it would be assumed they are in the default journey groups as above, which would be published first), then each special journey bed would be produced. 
Enhance the publisher to use any annotations from   Standard​Journey​Grouping elements, to label the standard beds – see also #E4.
Add a diagnostic test to the validation report to reject the submission if the Journeys in a group are not all in the same direction. 
Add an option to control whether SpecialJourneyGrouping instances are published separately.
3.3.3.3 Outline Example

The following example fragment shows 

(a) The annotation of a StandardJourneyGrouping (as per #E3) with Vias and Description elements. This provides a title to use in the respective matrix bed (eg Monday to Friday outbound).
(b) An instruction to omit a StandardJourneyGrouping from the published output.
(c) Declaration of an additional user defined SpecialJourneyGroup 

(d) Assignment of a VehicleJourney to a SpecialJourneyGroup
<Service>


<ServiceCode>123</ServiceCode>
……

<JourneyGroupings>


<Outbound>



<StandardJourneyGrouping>   <!—Annotation of standard group  -->



<MondayToFridayJourneyGrouping>
<Description>Crowhurst Station to Barset </Description>
<Origin> Crowhurst Station</Origin>

<Destination>Barset> Destination>





<Vias>






< Via>Bashton </Via>







< Via>Needham </Via> 


</Vias> 



</MondayToFridayJourneyGrouping>
<SaturdayJourneyGrouping> 

<Description>Crowhurst Station to Barset Saturday Service </Description>

</SaturdayJourneyGrouping> 

<SundayJourneyGrouping> <!—don’t publishe this group  -->

<Exclude>
</SundayJourneyGrouping>


<SpecialJourneyGrouping id=”12346”> <!—user defined group  --> 
<Direction>Outbound</ Direction >
<OperatingDay>OD377</ OperatingDay >


<Description>Crowhurst Station to Barset Match days</Description>
<Origin> Crowhurst Station</Origin>

<Destination>Barset> Destination>
<Vias>
      < Via>Bashton </Via>
<Via>Needham</Via>
<Via>Needham (Stadium</Via>
</Vias> 



</SpecialJourneyGrouping>



</Outbound>

etc

</ JourneyGroupings>
<VehicleJourney>


<VehicleJourneyCode>vj1</VehicleJourneyCode>


<JourneyGroupingRef>12346</JourneyGroupingRef>   <!—assign this journey to user defined group   -->

<DepartureTime>10:20< DepartureTime>

……

</VehicleJourney>

</Service>

3.3.3.4 Further discussion

1 TransModel has the concept of a GROUP OF JOURNEYs – so should the element be called GroupOfJourneys or is JourneyGrouping (as a specialist sense of the concept) better?

2 One will need to apply a precedence to the assignment of a vehicle journey to a journey group: for example.
(1) Use any explicit SpecialJourneyGrouping on the vehicle journey if present.
(2) Use any OperationalDay on the operational profile (see #E2) to assign to a default journey group i.e. matrix bed.
The capability could usefully be added to the schema ahead of it being supported in the publisher.
3 Another approach, in some ways simpler, would be to support two alternative grouping mechanisms as mutually exclusive options: 

(i) the current implicit grouping (giving legacy compatibility). OR 

(ii) a fully explicit declaration of all grouping, with all groupings being declared with operating days and directions associated with each grouping. Journeys would then be associated with a group strictly by operating day and direction. 

3.4 #E4 Line Description by Direction

· Source of proposal: Trapeze / MF
· Publisher change to use: Yes
· Schema effort: Small
· Publisher effort: Small (assuming #E3)
3.4.1 Requirement

Trapeze have noted that there needs to be a separate description for each direction of a line in order to populate downstream systems correctly. For example:

Outbound: ‘Staverton – Bracknell – Manchester’ and
Inbound: ‘Manchester – Bracknell – South Cerney – Staverton’. 
3.4.2 Comment

One needs to consider whether the description needs to be associated with (i) the overall route; or (ii) a specific line; (iii) a group of lines; or (iv) arbitrary groups of vehicle journeys. This is not a straightforward consideration because there is not a simple relationship between Routes and Lines and the grouping of journeys: different journeys in the same timetable may reference different Route and Line elements.
It appears that it is (iv) above, i.e. arbitrary groups of vehicle journeys, that will be useful.
The TXC schema currently allows the following descriptive elements to be declared:
(a) A Description element on each Service. Published on Service particulars. This is non-directional. In a registration there is only a single Service. In a general document there may be several. 

(b)  A Description element on each Route. There may be many Routes, each with one or more journey patterns and hence one or more vehicle journeys associated with it. It is published in a list of route names as part of the service particulars. Separate Routes can (and often are) be used each direction, so it can be used to get a separate description for each direction. However this cannot be related to specific journeys or matrix beds, since a matrix bed may reference more than one route.
(c) A Description element on each JourneyPattern. This is directional. The value is not currently published. There may be many journey patterns, each with one or more vehicle journeys in a service. Since there may be more than one journey pattern associated with a single matrix bed, one cannot necessarily determine which journey pattern (and hence description) to use.
(d) A Description element on each VehicleJourney. This is directional. The value is not currently published. There will be many vehicle journeys associated with a given matrix bed.
(e) For each Service an Origin place name, Destination place name and a list of Vias place names can also be specified, These can be used to generate text descriptions for the service.
The publisher currently shows the Service description and the Route descriptions in the particulars. For the heading of the matrix timetable, the publisher takes the Origin, Vias & Destination and the direction, and creates a heading

For example: 

(i)  Outbound: Barset – Flimsy - Rattlepit – Culham.
(ii) Inbound: Culham – Rattlepit - Flimsy – Barset.
Arguably, there is already sufficient means to record “directional line” descriptions for data exchange purposes simply by using the route descriptions properly. A system using TransXChange may make use of any of the above elements.
Where there is a gap in the current capability is to be able to further control the description shown on the matrix timetable, and for groups of journeys within a route, i.e. how to relate the route/line descriptions to specific subsets of journeys. At present the route or line description is not used for this purpose and there is no way to associate such a value. It would appear that the label is actually needed on an arbitrary group of journeys, which may include several lines. 
3.4.3 Possible solution

The solution would best be done in conjunction with #E3.
3.4.3.1 TXC Schema extensions
· Add descriptions (i.e. direction and journey subset specific descriptions) for use in the matrix beds to the JourneyGrouping elements line element proposed in #E3.
· As on the current Service element, the description should have two forms: (i) a simple Description (ii) a list of Via place names to use as named via points, e.g. Barset-Langley-Needham-Station , held as discrete elements so as to be able to create a consistently formatted list on different media (eg WAP, HTML etc).
3.4.3.2 TXC Publisher enhancements
· If a JourneyGrouping exists, use the associated label when publishing the group of journeys in the matrix. Descriptions may be provided for the “Default JourneyGroupinsg” as well as the user defined ones.
	Name
	Values
	
	
	Default
	Description

	JourneyGrouping/Description
	text
	0:1
	O
	00:00:00
	 

	JourneyGrouping /Vias/Via
	Name of palce
	0:1
	O
	none
	


Table 4 Elements for Journey Grouping

3.4.3.3 Outline Example

Journey group description examples are included in #E3 above

3.5 #E5 Horizontal Sorting of Vehicle Journey Columns 

· Source of proposal: Arriva AC, Trapeze MF
· Publisher change to use : Yes
· Schema effort: Small: 
· Publisher effort: Medium: 
3.5.1 Requirement

The publisher currently does not sort the columns of the timetable matrix: it shows vehicle journeys exactly in the order across the page horizontally in which they are declared in a TransXChange document. This means that though the data is correct, the presentation may differ from that preferred by the operator’s own tool, making it harder to check by sight. 

An option could be added to the Publisher such that it will sort the columns based on times at a given stop (one specific row needs to be nominated - possible with a second and third choices for secondary sorting if there was no stop visit at a row). By default, this would be the first stop of the aggregated journey patterns. A small change to the schema could be added to allow a different stop to be nominated in the schema.
Other tools that consume TransXChange documents could similarly use this information 
3.5.2 Comment

Note that Frequency Based services - which can result both in additional automatically generated columns or in suppressed merged columns - introduce a further implementation complication. It is assumed that frequency based journeys will be done first.
3.5.3 Possible Solution

3.5.3.1 TXC Schema extensions
· Add a value to the schema: Service/JourneyGroup/BaseStop with which to nominate a stop row to sort on for a given bed.
	Name
	Values
	
	
	Default
	Description

	JourneyGroup/BaseStopPointRef 
	StopPointCode
	0:1
	O
	none
	Stop to use as baseline for column sorting


Table 5 Elements to support Column Sorting
3.5.3.2 TXC Publisher enhancements
· Add an option to the publisher “Sort Columns by Departure time” Doc | Yes | No. Doc indicates that will sort if a base stop is present in the doc.

· Publisher will sort columns using the departure times at the nominated stop. 

3.5.3.3 Outline Example

The journey grouping could indicate the stop on which to align
<Service>


<ServiceCode>123</ServiceCode>

……

<JourneyGroupings>


<Outbound>



<StandardJourneyGrouping> 





<MondayToFridayJourneyGrouping>



<Origin> Crowhurst Station</Origin>



<Destination>Barset> Destination>


<Vias>



 < Via>Bashton </Via>



<Via>Needham</Via>



<Via>Needham (Stadium</Via>



</Vias> 



<BaseStopPointRef/>AB0001< BaseStopPointRef > <!—   (== Use Needham -->




</MondayToFridayJourneyGrouping>




</Outbound>

etc

</ JourneyGroupings>

</Service>

Table 6 shows a Normal Column Sort of two journeys by the earliest start time of the first journey.

	
	VJ 1
	VJ 2

	Station
	10:30
	10:40

	Needham
	10:40
	10:35

	Barset
	10:50
	11:45


Table 6 Normal Columm Sort

Table 7 shows the same two journeys sorted according to the time at a specified stop.  

	
	VJ 2
	VJ 1

	Station
	10:40
	10:30

	Needham
	10:35
	10:40

	Barset
	11:45
	10:50


Table 7 Revised Column Sort

3.6 #E6 Mandatory Operating Profile

· Source of proposal: Trapeze / MF
· Publisher change to use: Yes
· Schema effort: Medium or none
· Publisher effort: None or small
3.6.1 Requirement

There has been some confusion as to how to interpret the day types of a TXC document if no OperationalProfile element is explicitly specified, i.e. on what days and holidays should the service be assumed to run if it is nor explicitly stated ? 
The current TXC schema default, used if no explicit profile is provided is “Monday to Friday, every day of the year”. This is stated as an instruction in the schema comments and also the guide. The Publisher assumes this default when grouping journeys.
Recent experience of TXC 2.1 over the Christmas period has highlighted that the lack of an explicit default has led to incomplete population of the bank holiday services when creating TXC documents. The suggestion has been made that BankHolidayOperation element and its child elements DaysOfOperation & DaysOfNonOperation be made mandatory rather than optional. 

3.6.2 Comment

Although technically there is not an ambiguity, the fact that implementers who have not realised the default profile indicates an issue. At the very least the documentation should be enhanced to emphasise and clarify the details of the default operational profile. It would also be possible to modify the published particulars so the default Service Day types and Holiday types are explicitly listed at a summary level.
It is legitimate though to ask the question whether having a mandatory value would help to force users to supply additional useful information. However there are some technical considerations to bear in mind.
· At present users can specify either days of operation or days of non-operation, depending on which simplest. Only one can be mandatory, so one would have to decide which of the two was the usage required at the service level.

· The current mechanism for specifying operational profiles is efficient in that it avoids redundant repetition of the defaults. At present the same OperatingProfile structure that specifies the holidays etc, is used at both the Service, JourneyPattern and VehicleJourney level: each level inherits from the previous but may override it. It would not be desirable to make the Bank holidays mandatory at the lower levels as it would make schemas unnecessarily repetitive and verbose (there can be hundreds of journeys and tens of journey patterns in a large schedule, all of which would typically be restating the same values). It would however be possible to introduce a modified profile at the Service level that was mandatory and so slightly different from the inherited one, so this issue can be overcome.
· The change would make existing TXC 2.1 documents not strictly compatible with the 2.2 schema – although explicit values for the required mandatory elements can be added automatically from the implied defaults, a conversion is needed to migrate documents. Normally we endeavour to design changes such that they can be used optionally – so existing documents remain compatible – (i.e. just the version number needs to be changed). It should properly thus be labelled v3.0.
3.6.3 Possible Solution

3.6.3.1 TXC Schema extensions
· Make stating the Service Day type and Bank Holiday Operation explicit in the schema.

3.6.3.2 TXC Publisher enhancements
· TXC Publisher: enhance the output so that the Service level Day types and Holiday types are explicitly listed. This is probably a better option.
3.6.3.3 Outline Example

Add section to particulars that describes profile

“This service runs on the following Public Holidays:    Christmas, NewYear’s Eve, Easter”
3.7 #E7 Additional Business Rules
· Source of proposal: VOSA / VA
· Publisher change to use: Yes
· Schema effort: None
· Publisher effort: Small 
3.7.1 Requirement
Some additional diagnostic rules that cannot be enforced by the XML of the schema alone could be added to the publisher. These help to support the ESBR workflow by automatically flagging issues which must be resolved.

So far these include just: 

1. Short term registrations must have at least one justification element (Severity 2 – i.e. required for submission).
2. Now that the NaPTAN web service is available, it would be possible to check for missing stops, or for stops with inconsistencies in dates or coordinates and to issue a diagnostic message.

3.7.2 Possible Solution

3.7.2.1 TXC Schema extensions

· None

3.7.2.2 TXC Publisher enhancements
· Enhance the publisher to include the above tests and update the various places where the diagnostic rules are documented.
3.8 #E8 Support for new NaPTAN Stop Types

· Source of proposal:  PTEs / DfT
· Publisher change to use: Yes
· Schema effort: Small
· Publisher effort: Small 
3.8.1 Requirement

Two new stop types are proposed for NaPTAN. See [U3] They should be supported by the TXC schema and the publisher.
· BCP Bus Coach private is similar to BCT.
· WAY Waypoint is a point on a route.
3.8.2 Comment

BCP stops can be treated as similar to on street bus stops of type BCT. One may need to clarify whether BCP stops may be used in registrations or as principle timing points. If not, a diagnostic should be added.
We assume points of type WAY cannot be used to connect route links, or timing links: they are really just sharable location points.
In order to allow stand alone use of a schema with locally declared coordinates, there is a dependency in the 2.2a enhancement (#E1) to include coordinates on AnnotatedStopPointRef.
3.8.3 Possible Solution

3.8.3.1 TXC Schema extensions:

· The new stop types will be picked up by inclusion of the NaPTAN 2.3 schema packages. See the NaPTAN enhancements paper [U3].
· Allow reference to one or more  way points from a TXC RouteLink/ Track / Mapping
3.8.3.2 TXC Publisher enhancements:

· Use the WAY points when plotting a route track.
3.8.3.3 Outline Example

Example use of just references to Way Points within a Track
<RouteSection id="rs_1">


<RouteLink id="rl_1">



<From>




<StopPointRef>260010966</StopPointRef>



</From>



<To>




<StopPointRef>260010967</StopPointRef>



</To>



<Distance>5573</Distance>



<Direction>outbound</Direction>



<Track>




<Mapping>





<WayPointRef>4703456</WayPointRef>




<WayPointRef>4703458</WayPointRef>



</Mapping>



</Track>


</RouteLink>

Example use of references to Way Points within a Track along with point locations. 
<RouteSection id="rs_1">


<RouteLink id="rl_1">



<From>




<StopPointRef>260010966</StopPointRef>



</From>



<To>




<StopPointRef>260010967</StopPointRef>



</To>



<Distance>5573</Distance>



<Direction>outbound</Direction>



<Track>




<Mapping>





<Location id="g_1">






<Easting>442914</Easting>






<Northing>295186</Northing>





</Location>





<WayPointRef>4703456</WayPointRef>




<WayPointRef>4703458</WayPointRef>




<Location id="g_3">






<Easting>443000</Easting>






<Northing>295100</Northing>





</Location>





<WayPointRef>4703459</WayPointRef>




<Location id="g_4">






<Easting>443012</Easting>






<Northing>295090</Northing>





</Location>




</Mapping>




<MapSystemReference MappingSystem="TOID">06756201</MapSystemReference>



</Track>


</RouteLink>

3.9 #E9 Support Concise Cancellation

· Source of proposal: RTIG 
· Publisher change to use: Yes
· Schema effort: None
· Publisher effort: Small 
3.9.1 Requirement

Cancellations of EBSR registrations at present require resubmission of the entire document with an ApplicationClassification value of cancel. Informationally this is unnecessary – all that is needed is the Registration & Service details sufficient to identify the service.

Although it is possible to create a TXC document that validates that has no stops, routes, vehicle journeys or journey patterns, the publisher will not accept or process such “empty” services.
This is because the Publisher requires at least one Service should be populated in order to publish a TXC  document.
3.9.2 Comment

An example of a cancellation should be added to the TXC docuentation set in any case.  The current minimum registration document requires  (a) Registration; (b) Service (including Line); and  (c) LicencedOperator to be populated. These elements would still be useful to identify the cancelled service.
3.9.3 Possible Solution

3.9.3.1 TXC Schema extensions:

· Some changes to the constraints may be needed to allow TXC documents  with no stop points.
3.9.3.2 TXC Publisher enhancements
· Make the publisher permit “empty services” for cancellations. 

3.9.3.3 Outline Example

The following fragment shows the minimum elements that would need to be populated
<Operators>



<LicensedOperator id="O1" CreationDateTime="2003-06-09T14:20:00-05:00" ModificationDateTime="2004-05-09T14:20:00-05:00" Modification="revise" RevisionNumber="2">




<NationalOperatorCode>ABC</NationalOperatorCode>




<OperatorCode>ABC</OperatorCode>




<OperatorShortName>ABC Buses</OperatorShortName>




<OperatorNameOnLicence>ABC Buses and Services</OperatorNameOnLicence>




<LicenceNumber>AB1234567</LicenceNumber>




<LicenceClassification>standardNational</LicenceClassification>




<EnquiryTelephoneNumber>





<TelNationalNumber>0207123456</TelNationalNumber>




</EnquiryTelephoneNumber>




<ContactTelephoneNumber>





<TelNationalNumber>0207654321</TelNationalNumber>




</ContactTelephoneNumber>




<OperatorAddresses>





<CorrespondenceAddress>






<apd:Line>45 City Road</apd:Line>






<apd:Line>London</apd:Line>






<apd:PostCode>EC1V 3PH</apd:PostCode>





</CorrespondenceAddress>




</OperatorAddresses>




<EmailAddress>enquiries@ABCBuses.com</EmailAddress>



</LicensedOperator>


</Operators>


<!-- ===SERVICES ====================================================== -->


<Services>



<Service>




<ServiceCode>FIN50</ServiceCode>




<Lines>





<Line id="l_1">






<LineName>L1</LineName>





</Line>




</Lines>




<OperatingPeriod>





<StartDate>2004-09-22</StartDate>




</OperatingPeriod>




<ServiceClassification>





<NormalStopping/>




</ServiceClassification>




<RegisteredOperatorRef>O1</RegisteredOperatorRef>




<StopRequirements>





<NoNewStopsRequired/>




</StopRequirements>




<Description>The Suborn to Egham two way service runs Mondays to Fridays all year round, every 20 minutes.</Description>



</Service>


</Services></Services>

<Registrations>


<Registration>



<ServiceRef>FIN50</ServiceRef>



<SubmissionDate>2004-03-04</SubmissionDate>



<VosaRegistrationNumber>




<TanCode>PB</TanCode>




<LicenceNumber>1234567</LicenceNumber>




<RegistrationNumber>001</RegistrationNumber>



</VosaRegistrationNumber>



<ApplicationClassification>cancel</ApplicationClassification>


<VariationNumber>1</VariationNumber>



<SubmissionAuthor>




<Position>Operations Director</Position>




<Title>Mr</Title>




<Forename>Adam</Forename>




<Surname>Smith</Surname>



</SubmissionAuthor>



<TrafficAreas>




<TrafficArea>





<TrafficAreaName>Western</TrafficAreaName>




</TrafficArea>



</TrafficAreas>



<CirculatedAuthorities>




<CirculatedAuthority>





<AuthorityName>Bristol</AuthorityName>




</CirculatedAuthority>



</CirculatedAuthorities>



<SubsidyDetails>




<NoSubsidy/>



</SubsidyDetails>


</Registration>

</Registrations>

4 EBSR Supportive Publisher Changes

The changes in this section improve the usability of the TXC Publisher as part of support for the EBSR. In all but one case these involve no change to the schema.
4.1 #P1 Provide more user friendly message for invalid documents  

· Source of proposal: EBSR users
· Publisher change to use: Yes
· Schema effort: None
· Publisher effort: Medium 
4.1.1 Requirement

Some of the publisher error messages are not easy to understand and do not give a good indication of what is the cause of the error. In particular, if the input document is invalid and does not conform to the schema, the publisher cannot read the document: this can give rise to a range of cryptic error messages. At present the publisher traps the exact detailed message and places it in the log. It may be possible to add further processing to add a more helpful overall diagnostic (E.g. “invalid input document, consult your supplier and or run a validation tool to locate the errors before using the publisher”.).

4.1.1.1 TXC Schema extensions

· None

4.1.1.2 TXC Publisher enhancements
· Improve exception handling.
4.2 #P2 Support network based distribution  

· Source of proposal: EBSR users
· Publisher change to use: Yes
· Schema effort: None
· Publisher effort: Small 
4.2.1 Requirement

The current desktop distribution of the publisher is packaged and configured to install locally on an individual PC. Each installation therefore needs updating to take advantage of new versions. Some of the larger operators would like to be able to have a central network based install that would simplify the task of keeping multiple workstations up to date.  

4.2.2 Comments

Although the publisher will actually already run from a network without difficulty , and as a Java application is highly portable, network use isn’t an officially supported option. A network install might require some additional configuration options and a more complex testing process to test both types of install, including the JRE prerequisites. Note that this is primarily an optimisation to the packaging - because of the memory and processor requirements, it is still envisaged that the publisher would execute on individual processors, not centrally
4.2.3 Possible Solution

Specify a number of target environments: e.g. Win200, win 2003, Linux Red hat and provide support..
4.2.3.1 TXC Schema extensions

· None

4.2.3.2 TXC Publisher enhancements
· Improve install process and add tests to release process.

4.3 #P3 Support Printing of a List of TXC documents
· Source of proposal: Operators
· Publisher change to use: Yes
· Schema effort: None
· Publisher effort: Small 
4.3.1 Requirement
Some users would like to be able to publish lists of TXC documents at a time.
4.3.2 Possible Solution

4.3.2.1 TXC Schema extensions

· None.
4.3.2.2 TXC Publisher enhancements
· Enhance the publisher UI to allow the selection of a list of documents, with a list of results.
4.4 #P4 Support Publishing of Schools/Serviced Organisation & improve footnotes
· Source of proposal: Dft / Stagecoach
· Publisher change to use: Yes
· Schema effort: None
· Publisher effort: Small 
4.4.1 Requirement
Publishing of serviced organisation details and calendars was left out of scope of the original publisher, in particular to include the right calendar with the right bed. It would help if the Serviced Organisation details & calendar were included in the Particulars.

Furthermore the text created for the Notes is not always readable, e.g. at present one may get messages such as 
· Journey runs during holidays of School Days only.
· Journey runs during working days of School Days only.
This could be improved to be more “normal English”, e.g.:

· Journey runs on school holidays only.
· Journey runs on schooldays only.
And also to indicate the School/Organisation name in the note if provided.

4.4.2 Possible Solution

4.4.2.1 TXC Schema extensions

· None

4.4.2.2 TXC Publisher enhancements
· Enhance the publisher to include Serviced Organisation details & Calendars 

· Revise the generation of footnotes to impr9ove handling of references to Organisations. .
4.4.2.3 Outline Example
The following code fragments shows some ServicedOrganisation details that could be added to the particulars
<ServicedOrganisations>

<!- =====Parent LEA ========  ->

<ServicedOrganisation>

  <OrganisationCode>SO_1</OrganisationCode> 

  <Name>Bleakshire LEA</Name> 

     <WorkingDays>

        <DateRange>

          <StartDate>2004-09-01</StartDate> 

          <EndDate>2004-12-23</EndDate> 

          <Description>Michaelmas Term</Description> 

          </DateRange>

        <DateRange>

          <StartDate>2005-01-01</StartDate> 

          <EndDate>2005-04-30</EndDate> 

          <Description>Easter Term</Description> 

          </DateRange>

        <DateRange>

          <StartDate>2005-04-02</StartDate> 

          <EndDate>2005-07-29</EndDate> 

          <Description>Summer Term</Description> 

          </DateRange>

          <DateExclusion>2004-11-11</DateExclusion> 

     </WorkingDays>

     <Holidays>

        <DateRange>

          <StartDate>2004-11-01</StartDate> 

          <EndDate>2004-11-07</EndDate> 

          <Description>Autumn Half term</Description> 

          </DateRange>

        <DateRange>

          <StartDate>2005-02-07</StartDate> 

          <EndDate>2005-02-14</EndDate> 

          <Description>Spring Half term</Description> 

          </DateRange>

        <DateRange>

          <StartDate>2005-05-25</StartDate> 

          <EndDate>2005-06-01</EndDate> 

          <Description>summer Half term</Description> 

          </DateRange>

       </Holidays>

  </ServicedOrganisation>

<!- =====Dotheboy Organisation ==  --> 

    <ServicedOrganisation>

      <OrganisationCode>SO_2</OrganisationCode> 

      <Name>Dothboy's Academy</Name> 

      <WorkingDays>

        <DateRange>

          <StartDate>2005-04-01</StartDate> 

          <EndDate>2005-07-30</EndDate> 

          <Description>Summer Term</Description> 

          </DateRange>

        </WorkingDays>

      <ParentServicedOrganisationRef>SO_1</ParentServicedOrganisationRef> 

    </ServicedOrganisation>

</ServicedOrganisations>

Table 8 &Table 9 show a rough draft of possible output 
	Serviced Organisation:
	
	SO_1
	Bleakshire LEA
	 

	
	
	From
	To
	Description

	Working Days 
	
	2004-09-01
	2004-12-23
	Michaelmas Term

	
	
	2005-01-01
	2005-04-30
	Easter Term

	
	
	2005-04-02
	2005-07-29
	Summer Term

	Except
	
	2004-11-11
	
	

	Holidays
	
	2004-11-01
	2004-11-07
	Autumn Half term

	
	
	2005-02-07
	2005-02-14
	Spring Half term

	
	
	2005-05-25
	2005-06-01
	summer Half term


Table 8 Example Serviced Organisation Particulars 1
	Serviced Organisation
	
	SO_2
	Dothboy's Academy
	

	    Parent 
	
	SO_1
	Bleakshire LEA
	

	
	
	From
	To
	Description

	Working Days: 
	SO_1
	2004-09-01
	2004-12-23
	Michaelmas Term

	
	SO_1
	2005-01-01
	2005-04-30
	Easter Term

	
	SO_2
	2005-04-01
	2005-07-30
	Summer Term 

	Except
	SO_1
	2004-11-11
	
	

	Holidays
	SO_1
	2004-11-01
	2004-11-07
	Autumn Half term

	
	SO_1
	2005-02-07
	2005-02-14
	Spring Half term

	
	SO_1
	2005-05-25
	2005-06-01
	summer Half term


Table 9 Example Serviced Organisation Particulars 2
4.5 #P5 Support Publishing of Flexible Services
· Source of proposal: DfT
· Publisher change to use: Yes
· Schema effort: None
· Publisher effort: Small 
4.5.1 Requirement
Publishing of flexible service details was left out of scope of the original publisher as the requirements were not clear.  Although the basic particulars can be published, the details specific to  Flexible services  such as availability  are not shown. The matrix beds are currently largely meaningless for the flexible part of Flexible services. 

Now that some Flexible services are being created, it would be useful to include proper support.

4.5.2 Comment

Flexible services may have both timetabled and flexible sections, so handling must allow for hybrid journeys.
4.5.3 Possible Solution

4.5.3.1 TXC Schema extensions

· None

4.5.3.2 TXC Publisher enhancements
· Extend the Publisher output to include flexible service details such as time bands and service contact information..

4.5.3.3 Outline Example

Flexible services share many common particulars with regular services. In addition they have Booking information.  Individual Journeys have timebands for availability.
Booking information

Description: Barset area DRT.

Phone: 0204 7867  .
Email: info@barsetdrt.co.uk
Address: 24 The Shambles, Barset.
WebAddress:  http://www.barsetdrt.co.uk
AllBookingsTaken: is true
Availability
	
	
	From
	To
	Notes

	Timeband 
	V1
	09:00
	12:00
	Weekdays

	
	
	15:00
	18:00
	

	
	Vj2
	09:00
	170
	Saturday

	
	Vj3
	120
	1700
	Saturday


Table 10 Example Flexible service Timeband Particulars
One still need use the matrix for the fixed stop part of the service, possible with a timetable or just a stop list. For example
	
	#1
	#2

	Suborn, Flexible ZoneA 
	Flexible
	Flexible

	Robridge, Plough 
	c07:40 
	c19:40

	Barford, Red Lion 
	c07:50 
	 c19:50


4.6 #P6 TXC Document Debug support in Publisher Matrix 

· Source of proposal: Kizoom
· Publisher change to use: Yes
· Schema effort: None
· Publisher effort: Medium 
4.6.1 Requirement

For large and complex documents, when checking the output of different TXC preparation tools it can be quite difficult to relate the content  to the many pages of output of the publisher timetable matrix. 

This suggestion proposes adding a “Debug mode” to the publisher which would allow the inclusion of additional data elements in the published output to assist troubleshooting TXC documents.
This may be especially useful for resolving data issues in the delivery chain,  i.e. identifying errors in submitted documents.

4.6.2 Comment

This is likely to be an essential requirement for supporting TXC and diagnosing issues arising from misinterpretations of the schema.
4.6.3 Possible Solution

4.6.3.1 TXC Schema extensions

· None
4.6.3.2 TXC Publisher enhancements

· Add a “Debug” option to the publisher parameters and GUI.

· If the value is true, include extra data elements in the output: 

· On each row the ATCO code any explicit stop sequence.
· At the head of each column the Route ID, JourneyPattern id, and the VehicleJourneyID, for the Journey. 

· If a Frequency based journey include the frequency EndTime as this controls any column merging.
4.6.3.3 Outline Example

Table 11 shows an example of a simple matrix bed without debug. 

	 
	Line 1
	Line 1
	Line 1
	Line 1

	Grub Street
	7:02
	8:02
	9:02
	Then every 15 minutes until 12:02

	Tin Pan Alley
	--
	8:12
	9:12
	

	Sinister Street
	7:32
	8:32
	9:32
	


Table 11 Normal Matrix Output

Error! Reference source not found. and Table 13 show an example of a possible detailed debug format for the same data. 

	
	
	Route ID
	#RT_02
	#RT_02
	#RT_02
	#RT_02

	
	
	Journey Pattern ID
	#JP_02
	#JP_03
	#JP_03
	#JP_03

	
	
	VehicleJourney Id
	#VJID_22
	#VJID_23
	#VJID_24
	#VJID_24

	
	
	Frequency EndTime
	
	
	12:02
	 12:02

	Atco code
	Stop seq
	 
	Line 1
	Line 1
	Line 1
	Line 1

	49000001
	1
	Grub Street
	7:02
	8:02
	9:02
	Then every 15 minutes until 12:02

	49000002
	2
	Tin Pan Alley
	--
	8:12
	9:12
	

	49000005
	3
	Sinister Street
	7:32
	8:32
	9:32
	


Table 12 Matrix Output with added debug data

	
	
	Route ID
	#RT_02
	#RT_02
	#RT_02
	#RT_02

	
	
	Journey Pattern ID
	#JP_02
	#JP_03
	#JP_03
	#JP_03

	
	
	VehicleJourney Id
	#VJID_22
	#VJID_23
	#VJID_24
	#VJID_24

	
	
	Frequency EndTime
	
	
	12:02
	 12:02

	Atco code
	Stop seq
	 
	Line 1
	Line 1
	Line 1
	Line 1

	49000001
	1
	Grub Street
	7:02
	8:02
	9:02
	Then every 15 minutes until 12:02

	
	RL
	RL_101
	
	
	
	

	
	JPTL
	JPTL_201
	0 PT20M
	0:PT10m
	0:PT10m
	

	
	VJTL
	VJTL_301
	
	
	
	

	49000002
	2
	Tin Pan Alley
	--
	8:12
	9:12
	

	
	RL
	RL_102
	
	
	
	

	
	JPTL
	JPTL_202
	
	0:PT10m
	0:PT20m
	

	
	VJTL
	VJTL_302
	
	0:PT20m
	
	

	49000005
	3
	Sinister Street
	7:32
	8:32
	9:32
	


Table 13 Matrix Output with added debug data detailed 

Similarly Operating Profile values could be listed

4.7 #P7 Encode & Expose Preferred Publisher Parameters

· Source of proposal: General / RS
· Publisher change to use: Yes
· Schema effort: Medium
· Publisher effort: Small 
4.7.1 Requirement

A TXC document is intended to be a self contained object which can be consistently published by an automated process. The enhanced publisher includes some additional options for which overrides may be appropriate for rendering a particular options document into an optimal presentation. It would be useful to be able to indicate these preferred overrides in a document so that it can automatically be published to a consistent appearance (otherwise the overrides have to be set every time the publisher is run 

There are also some additional existing (2.1) publisher settings which are not currently exposed to the user and so are somewhat obscure. These could be supported in the schema and added to the publisher GUI parameters

This would be especially relevant if a list publishing capability (#P3) was added.
4.7.2 Possible Solution

4.7.2.1 TXC Schema extensions

Add an element to state preferred publication options in a TXC document as a PublishAs element

· Stop Point Timing Status types (PTP TIP)

· Route Track options

· CombineRouteDirectionsOnSingleMap

· Scale

· Tiling

· To Suppress track data

· To Ignore local stop data coordinates
4.7.2.2 TXC Publisher enhancements

· Pick up defaults from PublishAs tag

· Add parameters to GUI to allow use of document values
· Add value of “Doc” (i.e. use any value in document) to existing all | basic | none parameters

· Max Number of columns per page [10]

· Max width of stop name column [nnn] points 

4.7.2.3 Outline Example

Example representation of options:
<TransXChange …..">


<PublishAs>


<Particulars>




<Detail>full</Detail>




<IncludeEmbeddedImageContent>true</IncludeEmbeddedImageContent>



<Particulars>


<Matrix>




<Detail>basic</Detail>




<MergeSimilarFrequencyJourneys>true</MergeSimilarFrequencyJourneys>




<MaximumNumberOfColumnsPerPage>15</MaximumNumberOfColumnsPerPage>




<MaximumWidthOfStopNameColumn>30< MaxWidthOfStopNameColumn >



</Matrix>


<Diagnostic>




<Detail>none</Detail>




<Validate>true</Validate>



</Diagnostic>


<RouteMap>



<Detail>full</Detail>




<Scale>1:50000</Scale >



<Tiling>A4</ Tiling >




<CombineRouteDirectionsOnSingleMap>true</CombineRouteDirectionsOnSingleMap>




<StopData>webService</ StopData >




<MapData>none</ MapData >




<IgnoreLocalStopData>false</IgnoreLocalStopData >


</RouteMap>



<Filter>




<TimingPointStatus>all</TimingPointStatus>



</Filter>



<Output>




<Format>pdf</Format >



</Output>

< PublishAs >
5 Enhanced Support for Operational AVL Systems

The changes in this section mainly support the use of TXC data for AVL systems

5.1 #O1 Multiple Operational references per journey:
· Source of proposal: Operators / Omnibus
· Publisher change to use: No
· Schema effort: Small
· Publisher effort: None 
5.1.1 Requirement

Some operators would like to be able to associate multiple sets of operational details (block id, run id, vehicle type, positioning link and duty crew code, etc) with a given vehicle journey, for example, for different days of the week. 
At present, to work around the limitation of one set per journey, some TXC documents repeat vehicle journey definitions for different days of the week attaching a different profile to each. This can result in verbose timetables with complex footnotes. This change improves the ability to repurpose a TXC document for different purposes, while improving readability.
5.1.2 Comment

In order to be backward compatible the current Operation Block etc should remain the default.

Operational/ Block, VehicleType & TicketMachine are specified on JourneyPattern & Vehciel Joruney

DutyCrew code is specified on timing links. (Would it alos be useful to specify at JP/VJ Level?)

Posioting Link

5.1.3 Possible Solution

5.1.3.1 TXC Schema changes
· Enhance the schema to allow many rather than just one set of operational details, with an availability day type condition for the different sets. 
· Reuse the OperatingDay specified in #E2 to specify the day type conditions for an operational variant

· One or more OperationalVariant instances would be a child element of the Operational element, each associated with a specific OperatingDay, and each allowing the same Block , VehicleType & TicketMachine elements allowed for Operational at present.

· In order to be backwards compatible, the Operational level elements would be retained as a default to apply to all days unless overridden.
· OperationalVariant would also be allowed on timing link, associated with a specific OperatingDay, each allowing a different same DutyCrewCode  
5.1.3.2 TXC Publisher enhancements

· None
5.1.3.3 Outline Example

The following example shows two operational variant elements for different Blocks & different Duty Crews on different days of the week.
<VehicleJourney>

   <PrivateCode>3646</PrivateCode> 

   <Operational>



<!—defaults (
     <Block>

       <Description>Default </Description> 

       <BlockNumber>X11</BlockNumber> 

     </Block>

     <VehicleType>

       <VehicleTypeCode> CH </VehicleTypeCode> 

       <Description> Coach </Description> 

     </VehicleType>

     <OperationalVariants>
        <OperationalVariant>
          <OperatingDayRef>345<OperatingDayRef>
            <Block>
                <Description>Mondays & Tues block </Description> 

                <BlockNumber>X231</BlockNumber> 

            </Block>
       </OperationalVariant>
        <OperationalVariant>
          <OperatingDayRef>345<OperatingDayRef>
            <Block>
                <Description>Sunday blok </Description> 

                <BlockNumber>X232</BlockNumber> 

            </Block>
            <VehicleType>
             <VehicleTypeCode>MN</VehicleTypeCode> 

            <Description> Minibus </Description> 

           </VehicleType>
       </OperationalVariant>
     <OperationalDVariants>
   </Operational>
<VehicleJourneyTimingLink id="VJTL11">

<JourneyPatternTimingLinkRef>JPTL1</JourneyPatternTimingLinkRef> 

 <DutyCrewCode>ABC23</DutyCrewCode> <!—Defautl (




<OperationalVariants>





<OperationalVariant>






<OperatingDayRef>345<OperatingDayRef>






 <DutyCrewCode>ABC28</DutyCrewCode>




 </OperationalVariant>
      </VehicleJourneyTimingLink>

<VehicleJourney>
5.2 #O2 Cross-referencing & Workflow Attributes 

· Source of proposal: Operators / ML (See [U2]-Item 3)
· Publisher change to use: Yes
· Schema effort: Small
· Publisher effort: Small 
5.2.1 Requirement

The workflow processes of operators would be facilitated by the inclusion of some additional control attributes in the TXC schema to allow applications to detect and mark the status of individual documents.
It would also be useful to be able to identify a TXC document as being a variant that is not legally  material for registration. See also item #M1 tendered & contracted and item #T2 change management

5.2.2 Comment

Should the presence of a variant subnumber always indicate that the changes in the document are not material for registration, or should there be a separate explicit flag to represent this?
5.2.3 Possible Solution

5.2.3.1 TXC Schema extensions

· Add SubvariantNumber, WorkflowStatus & VariantNature elements to registration.
· WorkflowStatus & VariantNature would have a prescribed set of values
· The Workflow status should have a last change date. It would be permissible to change this element without modifying other elements?

	Name
	Values
	
	
	Default
	Description

	Registration/SubvariantNumber
	Positive Integer
	0:1
	O
	
	Subnumber identifying Non-statutory change to a previously submitted registration. Should be unique. If it has a subnumber it is not 

	Registration/WorkflowStatus 
	draft | submitted | underConsultation, approved | issued

	0:1
	O
	draft
	Status of document within workflow process. Allows tracking of current status of a submission. 

	Registration/VariantNature
	All | textual | timings | profile | operational | track | footnotes | journeys | journeyPattern |other
	0:*
	O
	
	Nature of non-statutory variant effect. Indicates nature of change i.e. how document will affect downstream systems.


Table 14 Added Workflow elements
	draft 
	Document is a working preapproval draft

	submitted
	Document is a submitted schedule not yet approved

	underConsultation
	Document is a submitted proposal that has been acknowledged by Vosa but is not yet approved

	approved 
	Document is an accepted schedule

	variant
	Document is an issued variant that does not need approval


Table 15 Allowed Values for Workflow Status
	all
	Document is a working preapproval draft

	journeys
	Document has changes to  add or remove journeys that will affect schedule

	journeyPattern
	Document has changes to  alter stops of journeys that will affect schedule

	timings
	Document has changes to timings of journeys that will affect schedule

	profile
	Document has changes to availability that may affect schedule

	operational
	Document has changes to  operational data that does not affect schedule

	textual
	Document has only textual changes

	track
	Document has changes to  route track data that does not affect schedule

	footnotes 
	Document has changes to  notes that does not affect schedule

	other
	


Table 16 Allowed Values for VariantNature

5.2.3.2 TXC Publisher enhancements

· particulars should be updated to show these in the Document summary section.

5.2.3.3 Outline Example

The following example shows the use of some workflow attributes on a subvariant. 
<Registrations>


<Registration>



<ServiceRef>FIN50</ServiceRef>



<SubmissionDate>2004-03-04</SubmissionDate>



<VosaRegistrationNumber>




<TanCode>PB</TanCode>




<LicenceNumber>1234567</LicenceNumber>




<RegistrationNumber>001</RegistrationNumber>



</VosaRegistrationNumber>



<ApplicationClassification>cancel</ApplicationClassification>


<VariationNumber>1</VariationNumber>


<SubvariantNumber>02</ SubvariantNumber >



<WorkflowStatus lastChanged=”2008-12-06T12:22:04z”>issued</ WorkflowStatus >


<VariationNature>textual operational track</ VariationNature >



<SubmissionAuthor>
……..
5.2.4 Further discussion

How does changing a workflow attribute interact with the document change attributes? Is it allowed to cahneg it without changing any other properties?
Should the list of WorkflowStatus values be arbitrary and open, or restricted to a enumeration?

5.3 #O3 Vehicle Attribute – Low floor flags

· Source of proposal: Trapeze / MF
· Publisher change to use: Yes
· Schema effort: Small
· Publisher effort: Small or none
5.3.1 Requirement

The TXC schema does not at present allow one to specify facility properties of services, in particular for impaired mobility access. A piece of data currently provided though AIM ATCO.CIF for traveline regions to use to provide a degree of accessibility information is the ‘low floor’ flag. This is a flag on each journey identifying that the route is ‘normally’ operated by a low floor vehicle.

TXC does currently support a VehicleType attribute which can be used to indirectly indicate capabilities such as a low floor.
5.3.2 Comment
There are two CEN standards that are defining a consistent set of categories for facility type features including lowFloor. (i) the prCEN FixedObject standard has proposed a set of facility categories – including low floor - and (ii) the proposed SIRI facility services allows messages to be sent about changes in the availability of these features to be sent in real-time. It would be Logical for TXC to use the same set of categories fro features,
IFOPT has Number of steps, Boarding height etc – but are these useful?
IFOPT also has a categorisation of Suitabilities for different kinds of user need (wheelchair access, etc). A fuller treatment could also allow tehse to be associated with VehicleJourneys and stops.

5.3.3 Possible solution

5.3.3.1 TXC Schema extensions 
· We could add the same facility properties at the Service level(as an overall default) , JourneyPattern level and individual Vehicle Journey level (overrides). One wants to use inheritance to get an efficient declaration (i.e. avoid repetition) and to be consistent with how TXC handles other attributes. Would be sensible to wrap within an equipment element.
For example to add an lowFloor 
· The mechanism suggested in #01 allows different equipment on different operational days.
· It would be possible to override at a particular stop.

a. LowFloor

b. Ramp
c. BoardingAssistance

5.3.3.2 TXC Publisher enhancements
The publisher could be enhanced to include the notes
5.3.3.3 Outline Example

The following fragment shows attributes associated with a journey and with a stop visit on a specific journey.
<VehicleJourney>

<VehicleJourneyCode>VJ2</VehicleJourneyCode> 

  <ServiceRef>S1</ServiceRef> 

  <LineRef>L1</LineRef> 

  <JourneyPatternRef>JP1</JourneyPatternRef> 

  <DepartureTime>16:15:00</DepartureTime>

…..

<Operational>

…..

<VehicleEquipment>

<LowFloor>true</ LowFloor >
<Ramp>false</Ramp>

</ VehicleEquipment >
<Operational>

       <VehicleJourneyTimingLink id="VJTL11">

         <JourneyPatternTimingLinkRef>JPTL1</JourneyPatternTimingLinkRef> 

         <To>

          <Activity>pass</Activity>

     <VehicleEquipment>

<LowFloor>false</ LowFloor > 

</ VehicleEquipment >

         </To>

      </VehicleJourneyTimingLink>

<VehicleJourney>
5.4 #O4 Additional Stop Attributes

· Source of proposal: Trapeze / MF
· Publisher change to use: Yes
· Schema effort: Small
· Publisher effort: Medium 
5.4.1 Requirement

Trapeze have noted that there are a number of common properties of stops useful to info systems relating to stop attributes which are not present in TransXChange or NaPTAN. These include:

· Is there a physical indicator of the stop?

· Is there a shelter?

· Is there a seat?

· Is there a bus boarder?

All these are useful pieces of information to provide to a member of a public enquiring about a journey

5.4.2 Comment

Whether there is a Physical indicator is already given by NaPTAN bus stop type subtype (marked MKD | unmarked: CUS | hail and ride HAR). 

These elements are useful, but are really properties of the stop, not the timetable. Other elements should be added to an Equipment element on the NaPTAN package definition, allowing them to be populated in TXC document as part of the stop definition if desired At some point NaPTAN could be enhanced to also include them As for #O3 should be harmonised with IFOPT

See NaPTAN Proposal [U2] for further discussion.
5.4.3 Possible Solution

5.4.3.1 TXC Schema extensions
· Add an Equipment element with predefined categories to the Stop definition and AnnotatedStopRef elements.
· Suggestion would be including appropriate parts of IFOPT package, just as NaPTAN stop definition package is included at the moment
5.4.3.2 TXC Publisher enhancements

· The publisher could be enhanced to include the equipment in the particulars and/or matrix bed notes
5.5 #O5 Permission levels /IPR Use

· Source of proposal: TfL
· Publisher change to use: No
· Schema effort: Medium
· Publisher effort: None 
5.5.1 Requirement

Operators may wish to mark in a TXC document data the allowed us of data, and distinguish between different levels of use.

For example 
· Level 1 - basic bus network data including

- Stop location data.
· Level 2 - Schedule data

- List of routes serving each stop.
- Route geometry data.
· Level 2 - Schedule data

Additional metadata elements could be added. 
5.5.2 Possible solution

5.5.2.1 TXC Schema Extensions

· Add various copyright and AllowedUse element. 
5.5.2.2 Outline Example

The following fragment shows Community rights permissions based on the CycleNetExchange model, these could be declared on anly level (eg Service, Vehicle Journey, etc.
<Service> 
  <ServiceRef>S1</ServiceRef> 

….

<CommunityRights>




<cnm:contributorMember xlink:href="#abcd_ind_01"/>




<cnm:status>Professionally Verified</cnm:status>




<cnm:allowedUse>Commercial Licence</cnm:allowedUse>



<txc:permissions>stops routes tracks timetables</permissions>

</CommunityRights>
5.6 #O6 Dynamic Vias

· Source of proposal: RTIG 
· Publisher change to use: No
· Schema effort: Small
· Publisher effort: None 
5.6.1 Requirement

AVL suppliers may want to set a different VIA list at successive stops. 

5.6.2 Comment

TXC already supports a DynamicDestinationDisplay which allows a single text element to be associated with each stop that can be used as the heading. A given  DynamicDestinationDisplay is assumed to be in use until the next stop with a value is encountered.
5.6.3 Possible Solution

5.6.3.1 TXC Schema extensions
· Add Vias to StopUsage  on timing Links.
5.6.3.2 TXC Publisher enhancements
· None.
5.6.3.3 Outline Example

The following XML fragment shows Vias being specified at the From end of an individual timing link.
<VehicleJourney>

<VehicleJourneyCode>VJ2</VehicleJourneyCode> 

<ServiceRef>S1</ServiceRef> 

<LineRef>L1</LineRef> 

<JourneyPatternRef>JP1</JourneyPatternRef> 

<DepartureTime>16:15:00</DepartureTime>

…
<VehicleJourneyTimingLink id="VJTL11">





<JourneyPatternTimingLinkRef>JPTL1</JourneyPatternTimingLinkRef> 

 <From>






<DynamicDestinationDisplay>Barham</DynamicDestinationDisplay

<Vias>

<Via>>Hospital </Via>
<Via>>Blue Acres </Via>
</Vias>
</From>

</VehicleJourneyTimingLink>

<VehicleJourney>

5.7 #O7 Recommended Operational End date

· Source of proposal: RTIG 
· Publisher change to use: No
· Schema effort: Small
· Publisher effort: None/Small 
5.7.1 Requirement

Registrations may be legally open ended, but AVL suppliers may want to set a end date. This has to be manually added at the moment.
5.7.2 Comment

A recommended end date could be included.. 
5.7.3 Possible Solution

5.7.3.1 TXC Schema extensions
· Add a recommended end date .
5.7.3.2 TXC Publisher enhancements
5.7.3.3 Outline Example

The following example shows the use of a RecommendedEndDate on an open ended Service
<Service>

<ServiceCode>123</ServiceCode>


<Lines>



<Line>




<LineName>245</ LineName >



</Line>


</Line>

<OperatingPeriod>



StartDate>2008-06-01</StartDate>



<RecommendedEndDate>2008-06-01</RecommendedEndDate >

</OperatingPeriod>
<RegisteredOperatorRef>ABC01</RegisteredOperatorRef>
……
5.8 #O8 Plan for Bank Holiday Calendar 

· Source of proposal: Operators, RS
· Publisher change to use: Yes
· Schema effort: Medium
· Publisher effort: Medium 
5.8.1 Requirement

TransXChange allows complex availability conditions to be specified for each journey in terms of Day Types (Monday, Tuesday, etc) , Bank Holiday day types (New years day, Christmas Day, Spring Bank Holiday, displacement holidays, early run off, etc),  on which a given service runs. These can be specified generically in advance so that at they hold for any year, regardless of the actual calendar dates on which the holidays occur. The day types can be accompanied by exceptions for specific dates.

Operators will typically specify Weekday, weekend and holiday services long ahead and this will be part of the registration. Fine tuning of the actual operational plan for services to be run takes place closer to the time of operation, for example to decide to run a Saturday or Sunday service on a specific bank holiday. This information needs to be related to the original plan in order to provision AVL systems in particular. 

In order to relate the general day types to specific calendar dates it would be useful to include a means of stating what type of service will be run on a particular calendar date. This could be included both in registrations and in subsequent data exchange using the general schema. 

5.8.2 Possible Solution

5.8.2.1 TXC Schema extensions

Extend the TXC schema to allow a “service Plan” that makes assignments of Operating Day to specific calendar days. 

Might want to allow allow individual journeys to be cancelled. (alterations and and additions could be expressed as vehicle journeys)

At the service level this gives a very concise expression of what will happen.

5.8.2.2 TXC Publisher enhancements

· Add as part of #P4
5.8.2.3 Outline Example

The following example shows the use of a ServicePlan on an open ended Service

For example:

<Service>


<ServiceCode>gt567</ServiceCode>

……

<ServicePlan  modificationDate=”20071201:12:22:12Z”>


<ActualDate>2007.12.24<ActualDate>


<OperateAs>



<OperatingDayRef>OD476</OperatingDayRef>    


<Note>Some Shops open </Note>


</OperateAs>

<VehicleJourneys> 


<VehicleJourneyCancellation> 



<VehicleJourneyCode>vj_1</VehicleJourneyCode>




<OperatingDayRef>OD476</OperatingDayRef>    <!—Assignment to  different op day-->



</VehicleJourneyCancellation> 
<
VehicleJourney> 
</ServicePlan  modificationDate>
5.9 #O9 Support for General School days

· Source of proposal: RTIG (see [U2] Item 7)
· Publisher change to use: Yes
· Schema effort: Small
· Publisher effort: Small 
5.9.1 Requirement

Want to be able to change school srevices

5.9.2 Comment

TXC has a general purpose mechanism for stating the running times of  services that vary according to the working days of particular organisations or events – the serviced organisation.   There is no reasons why updates to the serviced organisations calendar cannot be exchanged independently of the rest of the schedule.

It may helpful however to be able to identify simply which organisations are .schools
5.9.3 Possible Solution

5.9.3.1 TXC Schema extensions
· Add a Serviced Organisation Classification to help clarify the natire of an organisation as a school,  etc 
	school
	School for which services will vary if open

	office
	Office for which services will vary if open

	retailSite
	Mall or major shop for which services will vary if open

	touristAttraction
	POI or tourist attraction for which services will vary if open

	market
	Street market for which services will vary if open

	factory 
	Factory or Works for which services will vary if open

	college
	College or University for which services will vary if open

	military
	Military base for which services will vary if open


Table 17 Allowed values for Serviced Organisation Type

5.9.3.2 TXC Publisher enhancements
· Add as part of #P4
5.9.3.3 Outline Example

<ServicedOrganisations>

<!- =====Parent LEA ========  ->

<ServicedOrganisation>

  <OrganisationCode>SO_1</OrganisationCode> 

  <Name>Bleakshire LEA</Name> 
 <OrganisationClassification>School<OrganisationClassification>
     <WorkingDays>

        <DateRange>

          <StartDate>2004-09-01</StartDate> 

          <EndDate>2004-12-23</EndDate> 

          <Description>Michaelmas Term</Description> 

          </DateRange>
5.10 #O10 Minimum duration time on Layovers

· Source of proposal: ACIS 
· Publisher change to use: No
· Schema effort: Small
· Publisher effort: None/Small 
5.10.1 Requirement

AVL systems may want to be able to specify a minimum time for a layover.

5.10.2 Comment

This in effect refines the current Duration to be a planned duration.
5.10.3 Possible Solution

5.10.3.1 TXC Schema extensions
· Add a MinimumDuration to JourneyPattern/ LayoverPoint.

5.10.3.2 TXC Publisher enhancements

· None

5.10.3.3 Outline Example

The following example shows the use of MinimumDuration on a LayoverPoint:
<JourneyPattern id=”jp01”>


<LayoverPoint id=”ly01”>



<Duration>PT10M</Duration>



<MinumumDuration>PT5M</Duration>


<Name>A26 layby</Name>
</LayoverPoint>
……
5.11 #O11 Add DutyCrew code to positioning links

· Source of proposal: Omnibus (See [U4] 3.2)
· Publisher change to use: No
· Schema effort: Small
· Publisher effort: None/Small 
5.11.1 Requirement

AVL systems may want to be able to specify a duty crew code on positioning links.

5.11.2 Comment

This should also allow fro variants as per #O1.
5.11.3 Possible Solution

5.11.3.1 TXC Schema extensions
· Add a DutyCrewCode to   PositioingLink.

5.11.3.2 TXC Publisher enhancements

· None
5.11.3.3 Outline Example

The following example shows the use of DutyCrewCode on PositioningLink  

<PositioningLink id="PolL11">
<RunTime>PT5M</RunTime>

<From>



<GarageRef>Gar01 < GarageRef >


</From>


<To>



<LayoverPointRef>ABCD003<LayoverPointRef>

</To>

 <DutyCrewCode>ABC23</DutyCrewCode> <!—Defautl (




<OperationalVariants>





<OperationalVariant>






<OperatingDayRef>345<OperatingDayRef>






 <DutyCrewCode>ABC28</DutyCrewCode>




 </OperationalVariant>
</PositioningLink>
<PositioningLink id="PolL12">
<RunTime>PT5M</RunTime>

<From>



<LayoverPointRef>ABCD003<LayoverPointRef>

</From>


<To>



<StopPointRef>470067t63 <StopPointRef>


</To>

 <DutyCrewCode>ABC85</DutyCrewCode> <!—Defautl (




<OperationalVariants>





<OperationalVariant>






<OperatingDayRef>345<OperatingDayRef>






 <DutyCrewCode>ABC456</DutyCrewCode>




 </OperationalVariant>
</PositioningLink>
6 Miscellaneous Journey Planning & Other functional enhancements
The changes in this section add extra capabilities  to the TXC schema  to meet various additional user requirements.

6.1 #M1 Tendered and Commercial flags

· Source of proposal: Trapeze / MF, Operators GB
· Publisher change to use: Optional
· Schema effort: Small
· Publisher effort: Small or none 
Several AIM PTE and RTPI customers need identifiers in the data to distinguish journeys operated either on a commercial, tendered or mixed basis. Journey’s that are operated on a mixed basis can then be flagged at the event level whether they are tendered or commercial.

Some customers have indicated that they would like to be able to specify this down to the timing link level.
6.1.1 Comment

The current registration holds some classification attributes at the registration (i.e. whole service level), viz (i) whether the service is contracted, part contracted or not contracted (Registration/ ContractedService) and (ii) whether it has a subsidy (Registration/ SubsidyDetails)

It would be straightforward to add further properties to represent the commercial status. As with other properties, probably want at the Service, JourneyPattern and VehicleJourney level.
6.1.2 Possible solution

6.1.2.1 TXC Schema extensions

Add a CommercialBasis element with enumerated values tendered | contracted | mixed. This could be added to the following elements, with the normal TXC inheritance/override semantics.
· Service.
· JourneyPattern.
· JourneyPattern
nk.
· VehicleJourney.
· VehicleJourneyTimingLink.
6.1.2.2 TXC Publisher enhancements

· Extend particulars to list at Service level CommercialBasis.
6.1.2.3 Outline Example

The following fragment shows Commercial basis declared on a vehicle journey and overridden on a timing link.
<VehicleJourney>

<VehicleJourneyCode>VJ2</VehicleJourneyCode> 

  
<ServiceRef>S1</ServiceRef> 

…
<CommercialBasis>contracted>/CommercialBasis

<VehicleJourneyTimingLink id="VJTL11">

 <JourneyPatternTimingLinkRef>JPTL1</JourneyPatternTimingLinkRef> 

<CommercialBasis>tendered>/CommercialBasis 

         </To>

      </VehicleJourneyTimingLink>
6.2 #M2 Journey Interchanges

· Source of proposal: Trapeze / MF
· Publisher change to use: Yes
· Schema effort: Medium
· Publisher effort: Medium 
6.2.1 Requirement

There currently is no simple way within TransXChange to reference connecting journeys or lines when they appear within another TXC document file (or indeed in traveline/TD terms, other data providers’ files).  Currently in order to describe a planned interchange, the other journey needs to be declared in the document in some detail.
6.2.2 Comment

Connecting Journeys currently have to be declared in the same document in at least a skeleton form; it would be better to also allow external references. 
As noted by Trapeze, technically the main issue to be resolved is the reference system to use to identify the other journey. It would be logical to identify journeys within Operator code. This would leave it up to operators to ensure vehicle identifiers were unique within operator code – at least for externally referenced journeys. A version frame is also needed to ensure the right version of the externally referenced journey is referenced.
To ensure that the reference is unique, operator codes need to be nationally unique.
6.2.3 Possible Solution

A simple approach, consistent with the way NaPTAN stops may be externally or internally referenced in a TXC document at present, would be to introduce a ConnectingVehicleJourneyRef which declares references to externally defined journeys for use in the document.
The annotated reference would contain the full versioned reference to the vehicle journey and any useful summary details sufficient to publish it; for example origin, destination, departure time and arrival time at destination. 
6.2.3.1 TXC Schema extensions
· Add a ConnectingVehicleJourneyRef and allow this to be declared and referenced within TXC documents. The connecting Journey might be part of another registered service.
· Enhance the VehicleJourneyInterchange so that it can reference externally defined journeys as well as locally defined journeys.
6.2.3.2 TXC Publisher enhancements
· Extend particulars to list external journey references.
· Extend matrix publisher to handle connecting journeys.
· Add option to allow control of inclusion exclusion of connections when publishing. If yes,

6.2.3.3 Outline Example

The following fragment shows two ConnectingVehicleJourneyRef instances declared, one for a registered service, another for an unregistered service.
<ConnectingVehicleJourneyRef  id=”cj_01”>

<OperatorRef> OP555>/OperatorRef>
<VehicleJourneyCode>VJ2</VehicleJourneyCode>  



<ServiceRef>FIN50</ServiceRef>

<

<Line>




<LineName>245</ LineName >



</Line>



<VosaRegistrationNumber>




<TanCode>PB</TanCode> 




<LicenceNumber>1234567</LicenceNumber> 




 <RegistrationNumber>001</RegistrationNumber> 



</VosaRegistrationNumber>



<DepartureTime>12:02:00</DepartureTime>



<Description>Last daily service from Suborn To Egham</Description>

</ConnectingVehicleJourneyRef>

<ConnectingVehicleJourneyRef  id=”cj_0678”>

<OperatorRef>OP567>/OperatorRef>
<VehicleJourneyCode>VJ2</VehicleJourneyCode>  



<ServiceRef>FIN50</ServiceRef>


<LineRef>Ln_1</LineRef> 



<DepartureTime>12:02:00</DepartureTime>



<Description>Last daily service from Suborn To Egham</Description>

</ConnectingVehicleJourneyRef>

The ConnectingVehicleJourneyRef can then be referenced like any other journey.
<VehicleJourney>

  <VehicleJourneyCode>VJ_3</VehicleJourneyCode> 

  <ServiceRef>SV_1</ServiceRef> 

  <LineRef>Ln_1</LineRef> 

  <VehicleJourneyRef>VJ_1</VehicleJourneyRef> 

  <VehicleJourneyInterchange id="VJI_3">

      <JourneyPatternInterchangeRef>JI_1</JourneyPatternInterchangeRef> 

      <InboundVehicleJourneyRef>cj_01</InboundVehicleJourneyRef> 

      <OutboundVehicleJourneyRef>VJ_4</OutboundVehicleJourneyRef> 

      </VehicleJourneyInterchange>

  <DepartureTime>12:02:00</DepartureTime> 

  </VehicleJourney>

<VehicleJourney>

6.3 #M3 Displacement January2ndScotland Holiday

· Source of proposal: Operators
· Publisher change to use: Yes
· Schema effort: Small
· Publisher effort: Small 
6.3.1 Requirement

January2nd is not currently a Displacement holiday type. 
6.3.2 Comment

Should be added 
6.3.3 Possible Solution

6.3.3.1 TXC Schema extensions

· Add  January2ndScotland to DisplacementHolidays
6.3.3.2 TXC Publisher enhancements

· Ensure Note processing handles the extra holiday.
6.4 #M4 Support Marketing Name

· Source of proposal: RTIG 
· Publisher change to use: No
· Schema effort: Small
· Publisher effort: None 
6.4.1 Requirement

One may want to have a marketing name for a service that is different from the line name, operator name or similar.

6.4.2 Possible Solution

6.4.2.1 TXC Schema extensions:

· Add a MarketingName to the Service as part of the ServiceInfoGroup

6.4.2.2 TXC Publisher enhancements
· None
6.4.2.3 Outline Example

The following fragment adds a MarketingName to a service
<Service>

<ServiceCode>123</ServiceCode>


<Lines>



<Line>




<LineName>245</ LineName >



</Line>

</Line>

<RegisteredOperatorRef>ABC01</RegisteredOperatorRef>
<AssociatedOperators>



<OperatorRef>ABC01</OperatorRef>



<Role>operating</Role>



<OperatorRef>FOO34</OperatorRef>



<Role>operating</Role>

</AssociatedOperators

<Description>Gannet to Thumby daily service< Description >

<MarketingName>BrandX</MarketingName>
……
6.5 #M5 Parameterized Route Colours

· Source of proposal: Various 
· Publisher change to use: Yes
· Schema effort: Small
· Publisher effort: Small 
6.5.1 Requirement

At the moment, the colours used for routes or lines cannot be specified. It would be useful to be able to associate colours with lines. These could be used by the Publisher and other tools.
6.5.2 Comment

Would increase capability for multi-route maps (and GTFS compatibility).

6.5.3 Possible Solution

6.5.3.1 TXC Schema extensions

Add  Colour & TextColour to Route, Line and VehicleJourney elements. 
6.5.3.2 TXC Publisher enhancements

· Add support to pick up requested colours The Route colour will be used by the publisher d on all links of the route. The value will be a hex colour value. .

6.5.3.3 Outline Example

The following fragment adds lien colours to a service
<Service>

<ServiceCode>123</ServiceCode>


<Lines>



<Line>




<LineName>245</ LineName>



<LineColour>Af67</LineColour>




<LineTextColour>Af67</LineTextColour>


</Line>

</Line>

<RegisteredOperatorRef>ABC01</RegisteredOperatorRef>
……
7 Technical and Metadata Enhancements
The changes in this section are mainly technical improvements to assist implementors and in some cases improve robustness.

7.1 #T1 Extension Points for User defined Extensions
· Source of proposal: General / RS
· Publisher change to use: None
· Schema effort: Small
· Publisher effort: none 
7.1.1 Requirement

It is useful for some suppliers to be able to add private schema extensions without waiting for a new release of TXC. 

Comment: This change has already been implemented in the 2.2a_1 version of the publisher as part of its support for 2.2a. No further effort needed.
7.1.2 Possible Solution
7.1.2.1 TXC Schema extensions

· Add Extension tag to entity level structures throughout the TXC schema.

· Content within the tag will be ignored by the publisher and for ESBR submission.

	Package
	Level
	Element

	Txc _common


	Organisation
	ServicedOrganisation

	
	network
	Operator

	
	
	LicensedOperator

	
	
	Route

	
	
	Track

	
	Service
	Registration

	
	
	FlexibleService

	
	
	StandardService

	
	
	OperatingProfile

	
	
	Garage

	
	Journey Pattern

 
	JourneyPattern

	
	
	JourneyPatternInterchange

	
	
	JourneyPatternTimingLink

	
	Vehicle Journey
	VehicleJourney

	
	
	VehicleJourneyTimingLink

	
	
	VehicleJourneyStopUsage

	
	
	VehicleJourneyInterchange

	Napt
	Stop
	StopPoint

	
	
	AnnotatedStopPoint

	
	
	StopValidity

	
	Stop Area
	StopArea


7.1.2.2 TXC Publisher enhancements

· Ensure publisher ignores.

7.1.2.3 Outline Example

The following examples show a parent element that includes only changes to child elements after a certain date. 
<StopPoint CreationDateTime="2004-04-14T14:20:00-05:00" ChangesSince="2008-04-14T14:10:00-20:00">
      ….

< Extensions >



<mystuff:ExtraCode>123456></mystuff:ExtraCode>

</Extensions>

7.2 #T2 Additional Change Management Support 

· Source of proposal: General / RTIG  (See [U2]-Item 2)
· Publisher change to use: Optional
· Schema effort: Small
· Publisher effort: Medium 
7.2.1 Requirement

In some circumstances it would be much more efficient to process just changes to a TXC document rather than a whole document. This can be interpreted as two separate requirements:
(i) Fine grained change management: the ability to mark all changes. This has a number of uses, in particular change detection the ability in an importing tool to identify efficiently which elements within a document have been changed since a given date or version, i.e. Without a value by value comparison. 
(ii) ‘Delta’ support: the ability to exchange just the differences.
7.2.2 Comment

7.2.2.1 Supporting Fine grained change management/Change detection: 
As part of the 2.1 changes a systematic set of attributes have been added to all primary TXC entities to hold creation date, modification date etc. To ensure consistency these are defined by a standard attribute group which is then referenced on all the elements. Thus it is already possible to mark and track elements. This means that fine grained change management is already possible (provided the elements are populated correctly). 
See also discussion of workflow attributes.
7.2.2.2 Supporting deltas 

Only very small changes are needed in the schema to enable ‘delta’ support – namely to indicate whether the data in any given element is complete or a delta 
Most of the requirement is to clarify the processes for importing and reconciling changes - not a technical issue for TXC schema. 

7.2.3 Possible Solution

The TXC schema defines a hierarchical containment of elements, with each parent node containing multiple children, starting with the root TransXChange element and proceeding down through the various children. For example the TransXChange root element contains a Stops element, which contains StopPoint element. Each StopPoint instance can contain child elements, fro example StopAreaRefs. 
To provide ‘Delta’ support, the only extra information needed is a flag to indicate at a given level whether all the instance values and child instances are included, or just those that have changed since a given time. This could be done by adding an extra attribute to the standard change management attributes, for example a changesSince: timestamp. If not specified as at present the creation date is assumed.
One of the reasons this is possible is that for most TXC elements most child elements are optional except those that are essential to identify the element, thus the values can be omitted in a delta object. The only element with a large number of mandatory properties is Registration element itself

What remains to be decided is in what circumstances will it be acceptable to exchange deltas and in what circumstances will it not.
7.2.3.1 TXC Schema extensions
· Add changesSince to support deltas
· Treat Registration as a special case and add an alternative RegistrationChange Object which would have optional properties. This would so serve to highlight a change rather than a full registration.
· Also add change attributes to annotated stop and annotated NPTG refs.

7.2.3.2 TXC Publisher enhancements
· The publisher could support change detection by the addition of a publishing parameter, for example FlagChanges since a given date. Items in the matrix and particulars changed since a given date would be marked visually in some way e.g. a "¦" character, or shading. 
7.2.3.3 Further Discussion: Merge tool

A Delta will usually not contain sufficient data to publish a document. However a merge tool could be provided to apply a delta to a previous document to support publishing a merge tool 

7.2.3.4 Outline Example

The following examples show a parent element that includes only changes to child elements after a certain date. 
<StopPoint CreationDateTime="2004-04-14T14:20:00-05:00" ChangesSince="2008-04-14T14:10:00-20:00">
      ….

<napt:StopAvailability>



<napt:StopValidity CreationDateTime="2008-10-20T21:10:00-20:00" >




<napt:DateRange>





<napt:StartDate>1967-08-13</napt:StartDate>





<napt:EndDate>1967-08-13</napt:EndDate>




</napt:DateRange>




<napt:Suspended/>




<napt:Note>Stop suspended because of road works </napt:Note>




</napt:StopValidity>

</napt:StopAvailability>
7.3 #T3 DNF metadata attribute 

· Source of proposal: Kizoom / NK
· Publisher change to use: No
· Schema effort: Small
· Publisher effort: None 
7.3.1 Requirement

The OS has created a Digital National Framework Infrastructure DNF which provides a common reference context for projecting geospatial related information models. By registering NaPTAN & TXC within this framework it become possible to establish  UK wide (and indeed global) unique references to TXC and NaPTAN elements from OS and other products, facilitating projection between information model layers for many different purposes.
The DNF prefix identifies the provider of data. 

7.3.2 Possible Solution

To formally tie TXC into this framework we should explain how to formally register suppliers of TXC, NaPTAN and NPTG data so that their DNF prefixes can then be used to reference PT elements from other systems. A qualifier element for the DNF attribute of references to elements in other information systems (notably TOIDS) in TXC tracks could also be added. A small amount of work is needed to document how this works and update examples
7.3.2.1 TXC Schema extensions
· Add DNF prefix for NaPTAN and NPT elements. Use a common DfT one ‘napt’ for centrally distributed data ? 
· Add DNF prefix for TXC data – is this per operator?

· Add DNF prefix as attribute to TXC TOID refs to track etc
· Update examples and documentation.
7.3.2.2 TXC Publisher enhancements

· None.

7.3.2.3 Outline Example

The following code fragment shows how references to NaPTAN and TransXChange objects could be optionally extended to indicate their full dnf reference values. (i) A service level operating day that applies to all journeys. (b) A journey level operating day that applies to an individual journey.
(1) NaPTAN objects identifiers are unique within UK / Napt prefix


<StopPointRef dnf=”napt”>4700123456</ StopPointRef >

Equivalent to <DnfObjectReference>#napt4700123456</ DnfObjectReference>

(2) TXC object identifiers are unique within issuing operators namespace and DNF prefix

<ServiceRef dnf=”sgch”>0145k</ ServiceRef>
Equivalent to <DnfObjectReference>#sgch0145k</ DnfObjectReference>

(3) Registration object identifiers are also unique within VOSA namespace



<VosaRegistrationNumber dnf=”vosa”>




<TanCode>PB</TanCode>




<LicenceNumber>1234567</LicenceNumber>




<RegistrationNumber>001</RegistrationNumber>



</VosaRegistrationNumber>

<RegistrationRef dnf=”vosa”>0145k</ RegistrationRef >

Equivalent to <DnfObjectReference>#vosaPB1234567001</ DnfObjectReference>

7.4 #T4 Remove Chameleon Namespace Usage 

· Source of proposal: Kizoom / NK
· Publisher change to use: No
· Schema effort: Small
· Publisher effort: None 
7.4.1 Requirement

Because of limitations in earlier versions of XML support by Microsoft and certain other toolmakers, the TXC schema currently uses a single namespace for NaPTAN elements, even though it embeds packages that come notionally from another namespace (NaPTAN), instead of more correctly using separate namespaces for the subpackages. This “chameleon” technique (originally done only as a pragmatic compromise because of XML tool limitations) is considered undesirable by XML experts as it can lead to obscure ambiguities, and because it makes it harder to implement applications that share separate models derived from the same package. Tool support has very significantly improved since 2002 and the schema could be corrected. 
The change to qualify the elements with a namespace id would be propagated automatically in 2.2 documents in a similar way to the version id. Tool builders wishing to use the 2.2 schema will simply rebind.
7.4.2 Comment

It is quote important technically to address this in order to future proof TXC.  It requires. There are two possibilities: 

1. Use the same namespace as NaPTAN for TXC which would require only a change to the  headers of TXC so that it uses the TXC namespace xmlns:txc=http://www.naptan.org.uk/ was used instead of  xmlns:txc="http://www. transxchange.org.uk/"
2. Keep a separate namespace for TXC at present, but qualify the references to NaPTAN elements with napt:  See examples below. This is the better solution.
7.4.2.1 TXC Schema extensions
· Add separate namespaces to embedded packages. Use import with namespace rather than include to reference packages from a different namespace.
7.4.2.2 TXC Publisher enhancements

· Rebind  to the new schema..

7.4.2.3 Outline Example

Current TXC header
<xsd:schema xmlns="http://www.transxchange.org.uk/" xmlns:txc="http://www.transxchange.org.uk/" xmlns:xsd="http://www.w3.org/2001/XMLSchema" targetNamespace="http://www.transxchange.org.uk/" elementFormDefault="qualified" attributeFormDefault="unqualified" version="2.1" id="TransXChangeRegistration">

Revised  TXC header

<xsd:schema xmlns="http://www.transxchange.org.uk/txc" xmlns:napt="http://www.naptan.org.uk/napt" xmlns:xsd="http://www.w3.org/2001/XMLSchema" targetNamespace="http://www.transxchange.org.uk/txc" elementFormDefault="qualified" attributeFormDefault="unqualified" version="2.2b" id="TransXChangeRegistration">

Current NAPT subpackage header:
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified" version="2.1" id="NaPT_stop">
Revised NAPT subpackage header:
<xsd:schema targetNamespace="http://www.naptan.org.uk/napt"  xmlns="http://www.naptan.org.uk/napt" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:core="http://www.govtalk.gov.uk/core" elementFormDefault="qualified" attributeFormDefault="unqualified" version="2.2" id="NaPT_dates">
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