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7.
Understanding the SAE ATIS Standards

This section introduces the major areas of the ATIS messages which are most of interest to a typical State DOT deployment.  Other areas of less general interest, such as interactive two-way routing, are covered with less detail. After explaining the overall structure of the messages, the next section deals with aspects of the messages which come from and depend on work done in other standards.  In the subsequent section (Section 7) additional detail information about the message elements continue to be presented in the context of profiling the standards for local use. 

7.1
Introduction

At the highest level, the ATIS messages are organized into the seven primary grouping shown below.  Among these is the group called “traveler information” which deals with information most commonly associated with ATIS.  All of these messages are gathered together in the master data dictionary of SAE ATIS J2354.   A summary of the contents of each is provided before examining the traveler information group further.

~ Mayday Functions 
Vehicle and personal distress alerting messages

~ Tight Bandwidth  
Message formats for narrow bandwidth devices

~ Preference Settings
User preference settings and session control messages

~ Directory Services 
Spatially aware yellow pages and searching messages

~ Parking Data
Information about parking lots, prices, capacities, and reservations

~ Trip Guidance
Multi-modal trip planning and step by step guidance services

~ Traveler Information
Information about road conditions, events, weather and travel in general

Major Grouping of ATIS Messages

Mayday Functions (originally issued as SAE J2313 On-Board Land Vehicle Mayday Reporting Interface) comprise a set of messages originally developed to be used in vehicle mayday applications between the reporting vehicle and the receiving center.  Some of the elements are now used in incident management applications as well (driver and vehicle identity information).  A complete set of dialogs and performance requirements can be found in the original J2313 specifications as well.   The mayday messages can be recognized in the data dictionary by the term mayday appearing in their descriptive names.  They are typically not expressed in XML. 

Tight Bandwidth (originally issued as SAE J2369 Standards for ATIS Message Sets Delivered over Reduced Bandwidth Media) comprise a set of traffic related messages very similar in scope to the traveler information group.  These messages were designed to occupy the least space possible and as a result provided with a custom bit level encoding structure which is highly compressed.  This message’s effort also produced the “grid” location referencing profile
 (since moved to the LRMS specifications) and the first versions of the ITIS codes and the code to phrase encoding rules (since moved to the SAE J2540 Messages for Handling Strings and Look-Up Tables in ATIS Standards specification and the various families of codes
).  The specification also produced a set of time varying models that can be used to model traffic flows over time.  With the recent completion of revisions to the ATIS specification, many of the concepts originally found in the J2369 work have been brought into the current J2354 standard.  The J2369 effort is still viable for those applications where bandwidth is at a premium, however many such applications (including most archival storage needs) can be handled with the use of XML encoding and the use of simple compression utilities.  The tight bandwidth messages can be recognized in the data dictionary by the term “BWL” appearing in their descriptive names.  They are typically not expressed in XML.

Preference Settings is a group of messages used to establish more complex control over the dialog exchanges between the data consumer and the data provider.  It supports a basic set of operations to set, query, and invoke settings between the data consumer and provider.  This set of messages allows a large degree of extension beyond the items of the standard to allow personal customization by any data service.  Most public sector deployments will be content to use the basic level of subscription control found in the information request message (a part of the traveler information group).  Data providers seeking to have highly personalized transactions with individual clients may want to use the preference settings to achieve this. 

Directory Services is a group of messages to find and return data about services meeting the passed search criteria.  The types of services in the directory to be searched are not specified (this is up to each data provider to populate) but are typically expected to have a location aspect to them  (such as “find me the nearest gas station”).  Besides their obvious use by private firms or commercial service providers, the directory services all can be used to provide information about tourist destinations such as national parks and other attractions where a state run deployment may have an interest. 

Parking Data is a set of messages used to request and receive information about various types of parking locations and lots including both public and private run lots, long term and temporary parking areas, and temporary parking that may be associated with a special event.  The messages cover information about the lot itself (locations, directions to it, prices, and various types of capabilities and amenities).  The lots themselves can be selected based on locations, as well as various vehicle restrictions or driver abilities (such as handicap needs).  The lot information is also able to be integrated with the reply messages of the traveler information group.  

Trip Guidance is a set of messages to support trip planning and route determination, and then to create and exchange step by step itineraries meeting the selected route.
  The trips can be either single mode or multi modal in nature.  Routes and trip planning are used not only by private travelers (the classic “I need to go to 123 Main street, give me directions to do so”) but also by the operators of roadways to inform users of detours due to construction or events, or due to vehicle restrictions, or even the need for periodic evacuation routes.
  This group provides messages to express a route, complete with step by step location information.  A route “personified” for an individual traveler is called an “itinerary” in the ATIS environment and may have additional (perhaps more detailed) information associated with it, as well as covering changes in the mode of travel.  The route and itinerary information is also able to integrate with the reply messages of the traveler information group.  This is then used to advise travelers about conditions along the route they may be traveling.   

Traveler Information is the group of messages most commonly associated with the term ATIS.  This group is made up of the primary messages used to related traffic conditions and events of all types that may have an impact on traffic conditions.  These include five sub categories which are very flexible and which can be combined to express compound and complex events of all types.  The types are as follows.  Weather conditions (both various point measurements as well as subjective conditions and forecasts) and using similar elements as those found in the NTCIP ESS work.  Road conditions (links, nodes and sets of both) allow sending all the various conditions and attributers information about a set of links such as speed, occupancy, surface conditions, shoulder width etc. and reuse definitions for these elements taken from the TMDD effort.  Events and incident messages are used to convey incident information and also all forms of pre-planned events.
  Complex times and effected lane descriptions can be combined with a variety of other elements (including ITIS codes and free text) to describe events.  The ITIS codes are used to provide ways to allow complex event filtering and selection.  The route and itinerary messages which were described previously, are also able to be expressed in the traveler information message group.   Finally a flight message provides a way to relate the current status of scheduled transportation (delays etc.) for airlines, buses, trains and other types of scheduled transportation services.    All of these messages can be linked together in the traveler information group to express complex events and relationships.   These messages, as well as a supporting message framework to request and to subscribe to a data provider along with filtering of the events, make up the core ATIS messages of most interest to deployments.  The bulk of this document will deal with implementation aspects and considerations for using these messages.

Two other groups of messages are worthy of mention at this time as well; those of the “clear and present danger” message and those supporting the delivery of bulk transportation route and time schedules.  Both of these topics are active work areas within ATIS and it is expected that they will result in two additional grouping of messages being added to the standard.  The first, “clear and present danger” messages, deals with ATIS alerting messages to be broadcast from the roadside to the vehicle using the DSRC communications link to alert drivers to nearby by road hazards.
  SAE is working with ASTM and IEEE to develop this message set at this time.   The other, bulk transit schedules, will allow for the schedule data being developed in the TCIP standards, are to be carried by ATIS in its message set.  SAE is working with TCIP to develop this message area.  Consumers of this type of information have some unique and different needs than the run cutting needs of transit property operators.  This group of messages will allow for an exchange of sets of schedules between ATIS and TCIP deployments.
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The Major Message Categories of ATIS, Expanded

All of these message groups are presented within a dialog framework of a request – response message wrapper that can be used to either request the current messag set or establish an ongoing subscription for such messages between the data user and the data provider.  Filtering events allow selection of what messages are returned by locations, type, agencies and other aspects.  Various status and error conditions can also be returned in this framework.  When no transactional dialogs are needed with the end user (such as when information is simply made available or presented in a one-way push / broadcast type of environment to all users) then the dialog framework can be ignored and the information response message used directly.  By this means both type of interactions can exist in the same deployment at the same time.
  In the sections that follow these concepts are flushed out and we begin to make use of various graphical depictions of the message parts.   Many of these images can be found on-line or generated with commercial deployment tools which will create them from the XML schema files provided by the SAE.
  

7.2 
Scope of Data and Message Exchanges Supported by the Standard

This section goes over the major messages themselves, starting with the top level request response message and then considering the major traveler information messages in turn.    Once a familiarity with the content of the various sub-messages has been achieved, then the use of various complex structures such as lane descriptions and linking between messages with the head structures will be covered. 

Aside:  For a short primer on the symbols and style used in the graphics and fragments of code  - see Annex <TBD> for a tutorial.    

All the ATIS messages which are covered in this guide are contained in a single top level message called ATISmessage. This message is simply a container for selecting one of four basic messages.
  Deployments may wish to use the ATIS message as the top level single point of entry for any message, or may choose to implement the underlying four messages.  Each of the underlying messages is considered in turn.   The ASN.1 of this message is as follows.

ATISMessage ::=  CHOICE {

   informationRequest        InformationRequest, 

   informationResponse       InformationResponse,

   advisoryInformation       AdvisoryInformation,

   routeRequest              RouteRequest

   }

Like all the ATIS messages, this has been translated into an equivalent XML form.  

<xs:complexType name="ATISMessage" >

  <xs:choice>

    <xs:element name="informationRequest"  type="InformationRequest" />

    <xs:element name="informationResponse" type="InformationResponse" />

    <xs:element name="advisoryInformation" type="AdvisoryInformation" />

    <xs:element name="routeRequest"        type="RouteRequest" />

  </xs:choice>

</xs:complexType>

The XML form of a message or structure is often depicted graphically, as below.  This style will be used in the guide, however keep in mind that the complete ASN and XML for any of these structures can be found in the standard itself, or the data registry.  More complete information on the usage of every data element can also be found here.  Let’s consider each of the structures in turn. 
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The information request message is used to request returned data (delivered in the information response message).  It allows a wide variety of information to be requested from the data provider by the data user.  It allows both a single one time response to be generated or to establish a subscription for a period of time (during which new data will be sent to the user based on the request information and the policies of the data provider).   Unless a deployment is periodically pushing out information without being prompted, this message is the only way to solicit information from a data provider.  The message contains information on filtering and subscriptions, as well as other key data.  Refer to the below diagram as we consider these elements in further detail. 
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The returnAddress element allows the specification of how the data is to be returned.  This can be used to request data on one channel (for example the web) and have the reply be on another (for example by email to another device).  When not used (optional elements that are not used are often simply not sent rather than left blank) then the response is returned to the same location as the original request.  

The filter section allows the sender to specify five filters which, taken together, the returned data must meet.
  An empty filter implies no filtering is to take place (i.e. send all current data).  The location element allows all the profiles of LRMS to be used (an area of the message set that you will likely want to limit in your deployment
).  This is typically used to specify a geographical region by lat-longs, polygons, or administrate areas such as counties or states.  Landmarks and pre-determined names are also supported by LRMS, and if your deployment supports these LRMS profiles, they can be used for filtering as well.
   The dataTypes filter element allows you to select various types of messages as well as sub messages.  These follow the structures of the response message as also the major categories of ITIS messages.  Categories include things like all weather conditions, unusual weather conditions, etc. and can be added to with local grouping as needed.  The severity element allows filtering by the gross TMDD severity category.  The issuing agency element allows the user to request or filter information coming from specific agencies.   The start and end time elements allow the selection of events occurring only during the specified time interval.  This is typically used when requesting preplanned incidents or estimated forecasts of future events such as weather of pre-planned events.  As an alterative to establishing a filter, the user may submit a series of eventIDs which refer to the specific events
 they wish to have updated information on.  Messages and events which pass these filters will be returned to the requester.

The subscription data section provides a standardized way for the requestor to establish a period of time over which the request and its filters are to remain active.  Omitting this section implies a one-time request where the then currently known data will be returned.  Some data providers may not allow or support subscriptions, in which case this section would not be used.   The message set establishes no limit for how many subscriptions can exist between a data user and a data provider.  The subscribeID element is used to uniquely identify each subscription as needed.    When a subscription is created, the action element (made up of a subscribe type entry) is used to specify what sort of setting is to be established and associated with that subscribeID (and that user).   By this method one can create a new subscription (or change an old one), as well as cancel prior transactions.

SubscribeType ::=  ENUMERATED {

   new               (1), 

   update-replace    (2), 

   cancel            (3), 

   cancelAllPrior    (4),  ... }

The next two elements in the structure allow the specification of what period of time the subscription is to be valid over.  The starting time (which is optional) is presumed to be the local “now” time is omitted.  There is no requirement that the data provider be able to process starting times which has already occurred and the result is not specified.  As a guide, such time values should simply be ignored and converted to the current time.   Like all times in ATIS, an offset is provided to allow coordination across time zones.   Finally a frequency element is provided to allow the data requestor to specify the interval or rate at which updated information should be provided.  This is simply a request on the part of the data user.  The data provider is free to adhere to it or ignore it as the local deployment sees fit.  Typically this can occur if the data requestor has specified a rate of updates that would be a burden to the data requestor (say every few seconds when data is known to be updated only every few minutes)
.   The success (or failure), with one or more reasons, to the subscription is returned in one or more status blocks.   More exotic control settings can be achieved with the preference setting messages, however this is likely to involve custom extensions to the message set which are not expected to be interoperable between deployments.  
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For some information requests it is necessary to have additional information about the user or the vehicle involved.  The Parking Request data structure (which is made up of the Parking Request Details)  provides that information when needed.  
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The vehicleData element (made up of VehicleRestrictions) provides a variety of information about the vehicle (mostly of interest with odd shaped vehicles or commercial vehicles).  The types of restriction information used for special permitting needs can be found here.
 Consult the standard for further details.
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The lengthofStay element allows the approximate amount of time the parking location will be used to be specified (which can affect both cost and which lot to select).   The parking type allows for up to five instances of the TCIP types of parking to be specified as well.    The radius element provides a means to limit the area (centered about the LRMS given previously) in which to look for parking lots meeting the above criteria.   When an information request does not involve parking, these sections (which are optional) are not sent.

Not every request for information should result in the return of every aspect of data about the events which match the provided filter.  The overall verbosity of the data is controlled by the setting of the verbosity element.   

ReplyVerbosity ::=  ENUMERATED {

   terse     (0), -- only the location, type and id 

                  -- of the requested information

   complete  (1), -- the requested information types only

   extended  (2), -- the requested information types and 

                  -- any related (linked) information types

   ... }

At this time only three settings are specified for this control: the “terse” setting used to provide a minimum set of returned data; a primary ITIS code, the location, and an event ID.   Typically this is employed in order to determine what active events match the rest of the filters and to provide the ID for each (the ID can then be used to request additional information as desired).  The “complete” setting will result in messages matching the requested filter being returned with all the optional data elements that the data provider supports and has information content for.   However it will not result in related other messages from linked events being returned.  In order to select this ability, the “extended” setting is used.   A good way to understand the difference between these two settings is as follows.  Consider a traffic accident which has occurred during a period of slick roadways from rainy weather.  Each of these three events can be encoded as a message in ATIS  (the actual accident, the slick link surface conditions, and the rain).   If the setting is “complete” and the accident is being returned, then additional information about the related events (a link conditions message and a weather message) will not be sent.  If the setting is “extended” then these messages will be sent back (regardless of any filters specifically related to them ) as well as any other messages related by the linkage fields.

An important aspect of the filter request message to bear in mind is that a user can have more than one active filter/subscription at any time.  Data providers may limit this, but the message set does not.  The message header (which contains a message ID value) is used to pass a “serial number” for the subscription.  All messages returned from this request will also have this same value in the return.  Note that this is different than the subscribe ID which is a part of the subscribe form.  The action element of the subscription (explained in the above) is used to terminate a subscription, however the policies of the data provider may cause subscriptions to expire with no further action. 

The message header and tail, and the local data sections, will be introduced here and covered in greater detail in a subsequent section.  The format used in these sections is common to all types of messages in ATIS.  These areas of the message contain reference numbering values used to link dialogs and messages together, as well as allocated areas where additional local content can be added to a message.  A variety of administrative data regarding each message and who issued it is also present.  

As covered in the prior sections, the Information Request message can be used to solicit from the data provider a response with types of messages meeting the filtering criteria which are passed, as well as establishing a period of time and rate during which this information is sought and nominally updated.   This message is the principal way by which information is solicited in the ATIS message set.  An example of a very simple but complete information Request message, which requests all the information that a data provider has at this time, is shown below.

<InformationRequest> <messageHeader> <messageID> MyRequest </messageID>  <timeStamp> <date>05212003<date> <time>1330<time> </timeStamp> </messageHeader> <filter> <dataTypes> <all> </dataTypes></filter> </InformationRequest>

The information response message is used to return data to the data consumer.  It is sent one or more times in reply to an information request message.  Together these two messages form the primary dialog exchange found in ATIS.    Another form of this message, called the Advisory Information Message contains the same structural contents but is used by a data provider to issue information without the need for a prior information request message.  Said another way, the advisory information message is a means to send out one-way broadcast information on any topic the data provider wishes.   This message is typically used in driving web pages and other constantly reoccurring data sinks, it will be considered further in a moment.  It is useful to keep in mind at this point that the format of these two messages is alike.  

The message is made up of a single message header followed by a sequence of  response groups and a sequence of status blocks.  The response group  (which is shown expanded in the figure which follows) contains sequences of the primary message entities of ATIS.  Most readers seem to think of the response group structures as the primary building blocks for ATIS messages.   Finally, the status blocks allows sending back a set of status information messages as well.  These can range from simple status reporting to error messages with supporting data details.  
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The information response message is used as part of the two-way dialog exchanges between a data issuer and a data consumer.   The advisory message (shown below without the response group or the status block sections expanded) follows the same structure but is used in one-way broadcast applications.   In deployments where the data issuer is routinely updating event information by placing files or messages with current conditions into known locations, the advisory information message will be found to be in use. 
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The message header is a structure that appears once (and only once) in each message and which contains (inside sender) numerous administrative information about who issued the message itself.  It also contains the messageID which is a unique string used as a referencing system to identify this message.   A timeStamp relating to when the message was issued is also present, as is an optional rolling revision value.  If the message is in response to another message (such as an information response which is in reply to a prior information request) then the messageID of the prior message will be found in the responseTo field.
  Otherwise (such as found in all advisory messages) this optional element is not used.    
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The sender element is made up of the ContactSettings structure which contains a wide variety of administrative information about the sender of the data. A variety of information about the agency from which this data came can be optionally sent, items such as the location, an identifier number, an agency name – all of which follow TMDD conventions for assignment.  A user identity allows a unique string to be associated with an operator, as does a user setting string.  The person structure allows for a user’s name to be captured, and the contacts element allows for multiple emails and / or phone numbers to be associated with the person or agency.  A set of address fields is also present .
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The diversity of information in this section allows the implementation to have a wide latitude in establishing how messages and events are related back to the agencies and operators responsible for maintaining them.  Observe that all of the elements in the contact setting are optional in nature, and therefore a deployment need only use those that add value locally.   For example a valid fragment of a message from a deployment that only wished to identify that a message came from a specific agency by name might look like:  

<messageHeader>


 <sender> <agencyName>CalTran_Dist_7</agencyName> </sender>


 <messageID> Reply123 </messageID>


 <responseTo> Request123 </responseTo>


 <timeStamp> <date>05212003<date> <time>1330<time> </timeStamp>

</messageHeader>

In summary, the message header is concerned with numbering the actual messages so that the dialog exchanges can remain simple.  It also has administrative information about the data issuer.  There is only one per actual message and it has a scope over the entire contents of the message.
  Do not confuse this structure with the head structure which is used to establish complex relationships between various messages, both those that are current and those previously issued that may have lapsed or merged.  At times there can be more than one head structure and the scope of its application can vary depending on the presence (or absence) of other head entries.  The head structure and its uses will be introduced in a moment. 

Before jumping in the response group (which is the thickest part of the discussion), let us review the use of the status block, the third structure which makes up the information response. 
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Each status block is made up of a level element [providing a classification of informational, warnings, or errors] and a specific notification code, followed by optional text (built as a combination of ITIS codes and free text) and a relatedData element which can contain structured information.  Finally, a furtherInfo element can be used to point to a URL containing any additional information needed.  At this time three related data element structures are defined, one for subscribe related event conditions, one for route related conditions, and one for general server related errors.  Typically these data structures provide a means to encode information about what went wrong with a prior request, often parroting back the offending data.   Not all status block messages are errors.  A typical example of this is the below message fragment which might be returned if a data provider had no message meeting the current filter requests for a subscriber but the subscriber was expecting to receive a message at that time.

<statusBlock>


 <level> information </level>


 <code> noMessagesToReport </code>

</statusBlock>
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Over time, and as deployment experience grows, both the number of error code entries and content of the realtedData element is expected to grow significantly.  However, the basic format of a top level code value followed by an informative data section is expected  to continue. 

The response group is the structure which holds the primary structures used for most messages.  Because this structure contains the sequences of events and other key messages, to many developers this structure forms the core of the ATIS messages.  In this document we refer to these key structures by the term sub-messages. 

Each of the ten underlying sub messages will be considered in turn, but first a review of those elements common to each of these structures is provided; the head, tail, coverage area (location) and local data.

Aside:  A word about the nomenclature. Observe that  each collection of messages in the ResponseGroup goes by three different names depending on where you are looking. Consider the weather area.  The outmost item is an element named weatherReports. Each actual report is in an element named weatherReport and the structure of that report is determined by an object called WeatherInformation.  

Observe that overall the response group allows the data issuer to send a message with up to 100 event message entries
, 100 weather report entries, etc. all contained by a single structure.  This enclosing structure may or may not contain optional elements from the below list which pertain to all of the enclosed items if present.  

1. head
Used to provide the normal head information which is then applied to the sub-message entries that follow.
 

2. coverageArea
Used to provide a LRMS entry which applies to all the sub message entries that follow.  Typically this is a defined region of some type, or an administrative area (such as a portion of a state or country).

3. furtherData
A URL link to any further data relating to the sub messages that follow.  If the messages have been collected from another data provider, this is a useful way to provide a general link back to the source.  It is also a simple way to link to web pages and other complex information that does to fit into the ASN and XML encoding of the message set.  Such a link is probably not machine processable, but can provide value to human users.

4. tail
Used to provide the normal tail information which is then applied to the sub-message entries that follow.

5. localResponseGroup
Used to provide the normal local deployment opportunity to create structured content and add it to the messages.

The choice to use or not use these elements depends on the organizational format the local deployment employs for sending data.  If all data is “self sufficient” and not related in any particular way, then there is no reason to use the optional elements (as will be seen in the sections that follow these same information elements are present in each sub-message).  It is expected that smaller deployments (both in terms of coverage footprint and in total number of active events at any time) are less likely to use the optional elements.  Larger deployments, particularly those combining information from multiple sources or over wide geographic areas, may use these elements to organize data presentation.   Consider a multi-state deployment providing weather reports in two adjacent states.  Such a deployment may choose to organize all the weather sub-messages from one state into one response group with a coverage area element set to reflect the administrative area of that State, and place the sub-messages of the adjacent state in another response group with the coverage area set accordingly.  

Time for a break.  You’ve covered a lot of ground so far.  You now understand the ways the primary dialog works in ATIS and have seen the master enclosing message itself. Take a break before charging into the rest of this section which deals with the structure of the major sub messages.  And remember that this guide is a training overview, if you want all the details about all the elements, consult the standard itself.  

Each sub-message found in the response group follows a common template pattern with common elements which will be explained now.  These items are repeated at the start and end of every sub-message, in the same order and with the same names to assist in message uniformity and software reuse.  Note that except for the location entry, all are optional.  The inner elements (marked as “Unique content placed here” in the diagram below) vary with each sub message to suit the needs of the application area. 
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The head element (which follows on the next page) is used to provide many administrative elements about the message and whomever created it.  The most important of these elements is the id element, a unique string
 which forms the reference value by which this message is referred to and linked to by other messages.  It is a string (up to 32 characters in length) which you can think of as the proper name of the message.  Notice that this element is optional according to the standard, but its use is strongly recommended in practice.  Some suggested numbering practices will be provided in section 7. 

Following the id element is a sequence of reference elements which contain the ids of other messages that are in some way related or linked to this message.  This is the method used to connect between messages in ATIS.  A message is linked to another message by having its id used in the references of that message and is said to have a “first order” linkage.   In general, the messages linked this way will all be active current messages, rather than outdated or historically “stale” messages. 

A slightly different data concept is conveyed by the pedigree element which follows next.  Over the course or life of an event it may transmute from one type of event to another.  It might split apart to become two distinct events, or merge separate events together.  The lead agency may change or be handled off.  The local policies in this regard can vary considerably, not only among traffic practitioners but also between  allied agencies.  The pedigree element structure serves to reflect the relationships of the message with prior messages when they occur.   The event element provides the id of the other message in question, while the reason element provides a code list of why the event was changed (relatedEvent, responsibleEvent, previousEvent, parentEvent, siblingEvent, mergedEvent ).  Finally, the event-desc element provides a free text field for any additional rational information.  Taken together these elements (which are borrowed from the IM work) allow the splitting and merging of events in any conceivable combination.  
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An element called language allows the specification of what language the textual portions of the message are to be in.  For most US deployments this can be omitted.   The ASN.1 of the standard supports several hundred ISO language choices.  The XML expression of this has been reduced to only the choices likely to be required in North America (English French, German, Italian, Japanese, Spanish, and Vietnamese).  

If any additional language codes are needed in your deployment, revise that part of the XML to add them.   The character set with which the free text is to be displayed is also provided by the charSet element.  This has value for deployments with messages not encoded in XML (which is provided in a UTF-8 format).  Finally, an element called table is provided to denote what look up table set is to be used in expanding pre-ITIS codes and expressions.   

For most deployments all three of these elements can be omitted. 

The element called issuingAgency follows with the name of the agency in the format defined by TMDD.  Note that this is also a string up to 32 characters in length.  If you plan to join the issuingAgency entry with the id element of its message when combining messages from multiple sources, make sure that the total resulting length does not exceed 32 characters.  

The next element is the updateTime which provides an entry in the normal data time pair format.  This is used to describe when the message was created or last updated.  It is not the time when the message was issued or sent (that item can be found in the messageHeader in the timeStamp element).   

This is followed by the expiryTime which follows the same format and conveys when the message should be considered “stale” or out of date.  Note that for some messages (such as traffic conditions) this may be a few minutes or less, while for other messages (such as a constructions alert) it may last for periods of months or more without being changed.   

A final element onExpiry conveys what action is to be taken regarding this message when the expiryTime has been reached.  When the moment is reached the action found in this list should be taken
.  This is in addition to any restrictions that local agreements may also place on the use of the data itself.  Actions include renew to simple seek the newer more current version of the message, and discard indicating that the message is to be discarded and not relied upon past the expire time, and destroy indicating the all copies of the message are to be deleted in the receiving system, etc. 

The element confidence conveys a  general purpose indication of the confidence of the message itself.  This, combined with the status of an unverified report can be used to indicate conditions when there is doubt about the message.  This often happens with agencies that have a policy of sharing unverified traffic events during the early establishment phase. 

An element called urgency can be used to relate a relative level of how important this message is in the overall collection of messages.  This has no effect on the priority or order of transmission of the message, but can be helpful in the ordering and visual prominence given to the message when displayed to end users. 

In summary, every sub-message has a head entry which contains the id references value for the sub-message and an id to any item to which it is related, as well as the issuing agency and the time at which is was last updated.  The head section contains data about the sub-message that follows, (while the messageHeader contains mostly administrative data about the collection of messages that follow and the ids found there are related to dialogs). When the head element is used in the response regroup the values supplied there are presumed to apply to all the sub-messages that follow and are within in that structure. 

The next element in the sub-message structure is the location element which is shown on the next page.   The location element provides the location information about the sub-message entry.  All of the normal LRMS profile entries are allowed to be used.  Deployments will certainly want to restrict this to some degree as makes local deployment sense.  Note that multiple profiles can be used at the same time.  This is the method used in ATIS to refer to a point location and an extent surrounding that location.
   When the location element is used in the response group, the values supplied there are presumed to apply to all the sub-messages that follow and are within in that structure.  This most often used to covey that the sub-messages which follow are grouped by some geographical concept such as a state or region.  It is also a useful way to let underlying sub-messages “inherent” common administrative area information, such as the State, without having to repeat it individually in each message.

Aside:  A guide dealing with the various profiles of the location referencing message set is now being discussed as a needed part of the overall OET effort.  If such a guide is developed it would cover the use of the location profiles in much greater depth than space limitations allow here.  

Each occurrence of location instance allows a string for the name of the location to be carried in the locationName element.  This can be used as a short name to refer to a complex LRMS entry in subsequent uses.  Often this allows efficiencies to occur when providing routing information or when connecting local conditions to a route.  It is a useful way to name a collection of locations or a region or a set of links in a route.   An element named databaseID allows referencing instances to further distinguish which of several databases this refers to.  This can also be used as a simple way to track revisions of a dataset as well. 
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The remainder of the structure is then a sequence of up to 100 occurrences of one of the fifteen possible choices of location profiles.  Each of the profiles were developed to serve the needs of some community of ITS practitioners and offer widely varying abilities to encode and include location data.  In actual fact there are only nine different profiles, the choice structures allows the user to choose from any of the nine profiles (the last nine items in the figure at right), or to gain access to the profile by way of the five basic type of location expressions (points, links, areas, groups, or routes).

Most deployment will want to support all of the basic five types of expressions, but only with a sub set of the possible profiles.  In this regard no general guidance is possible however at a minimum every deployment should support the linearReference and the crossStreet profile due to their wide acceptance and use.  The geographicCoordinate profile should also be strongly considered, however there are some weather related deployments that are successful without the need for any latitude - longitude information being used.   The grid profile has several benefits in displaying and populating small fragmentary maps such as found in web sites, but can be difficult to implement and share with others.  

Returning to the form of a typical sub-message, the isForcast element is a Boolean element which is used to denote that the information which follows is an estimate of an event yet to occur.  This is common and useful in weather and traffic predications, but it can be extended to any other type of sub-message as well.  The next element (coverageTime) provides a means to denote periods of time over which the forecast is intended to be used.  This is a complex time structure which can relate simple arbitrary periods of time (often needed for weather, such as “rain expected until

3AM”) or reoccurring event times (often needed for preplanned events, such as “mowing operations every Wednesday and Thursday afternoons”).  The next element (forecastExpires) provides a means to denote the date and time when the forecast is no longer to be considered valid.   Further information can be found in the sections dealing with complex time in the events sub-message.   Most sub messages are not forecast types, and in this case all three of these elements are not found in the sub message.

The specific content of the sub-message then appears, a combination of many elements, some required and some optional, that can be used to describe the event.  

Following the structural content that is specific to each sub-message, three further optional elements may be found.  These consist of the furtherData element, the tail element and the localData element.  The furtherData element is the standard means to provide a URL link to any other web-based location desired. 

Most messages will not need to make use of this, however it can be especially useful if you wish to connect the sub-message to a related camera image or some other type of visual content.   The tail and localData elements each serve a similar purpose allowing the local deployment to add additional content to the messages while still remaining interoperable with deployments in others regions.  The tail element provides a way within the same standard XML schema used by all parties to add to any individual message some additional tags and values (in pairs) to convey whatever message content the user desires.  Because this Pandora’s Box is placed in a known location in each message, others can cope with information received in the message that they may not understand by simply skipping over it.  It suffers from the limitation of only allowing small atomic additional content items to be added to the messages.
  To overcome this limit many localData elements have been strategically placed within the standard.  Every time an element with the name localXYZ is seen (where the XYZ is replaced with the name of the structure in which it appears, such as localResponseGroup) then the local deployment has the opportunity to develop local data structures, of arbitrary complexity, which it can use in the local deployment and provide to others using the same XML schema rules which the standards themselves use.  This requires additional effort on the part of the local deployment to modify the local schema documents
 for local use, but it also provides a very powerful way to profile the standards for local needs.  One other way to extend the contents of a message should be mentioned for completeness at this time.  In the actual ASN.1 listings provided in the standard you will see the notation “…” at the end of many messages and also many lists.  This is the ASN.1 way of stating that the contents may be extended over time.  Ambitious deployments may choose to extend the ASN.1 (and therefore also create the analogous XML) themselves as a third variant to creating local content.   Further details and examples of using both the tail and localData elements to extend the local deployment’s content model are provided in sections seven and eight.   For the present, keep in mind that every sub-message follows this general form and can therefore be extended with additional content when conditions warrant.

The Weather Information sub-message

This message has the distinction of being the longest of the sub-messages, although the structural format is relatively simple in nature.  As the name suggests it is used to relate weather and atmospheric conditions of all sorts.  This includes, besides the expected rainy / sunny / overcast / hot / cold sorts of information, also pollution conditions and a variety of specific measured quantities such as CO2 concentrations.  The weather message also makes use of the ITIS codes to describe many subjective values relating to weather conditions.  When combined with the forecast elements of the message it can be used to provide a prediction of future events.  It is most often cross referenced with links sub-messages to provide the weather associated with road surface conditions.  

More than any of the other sub-messages, this message can be considered much like a giant menu of ala cart items from which the data sender simply sends what data he has.  This can often involve simply reformatting weather content readily available from other sources.  The same message can be used to provide metropolitan “5 day forecasts” and route by route hourly winter road conditions.  Some data providers use the message to issue general weather sub-messages for large regions.  Others only forecast storms or unusual weather events (such as those related to winter driving).  Still others issue messages with location references to local known named cities and landmarks, while others provide weather conditions linked to routes and segments of the major roadways in their state.  As a consequence of these choices the precise location for which a weather message applies can at times be vague. For this reason two additional elements dealing with location (elevationAbove and elevationBelow) are provided to be used to denote the area which a message applies to.
  The message set supports these uses and, like other messages, a style sheet can be developed to render the information into various displays formats to suit local needs.

The information of the weather sub-message can be grouped into several categories of conditions.  These include:
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Temperatures: current and daily highs and lows

~ Sunrise and sunset times

~ Sky & General Visibility conditions 

~ Winds

~ Precipitation (rain, snow, ice) 

~ Pollution: Smog and Particulates

~ Driving Restrictions 

~ Pavement Conditions 

~ Pavement Treatments

~ Miscellaneous Other Data

~ And free text fields 

The above groupings are not reflected in the XML or ASN.1 structures, the elements simply follow one after each other in a flat format.  Again, specific details about each element in this message can be found in its entry in the data dictionary standard.  The message itself is shown graphically at the right, split over the next several pages.  Some additional commentary about aspects of using these elements follows.

The units used in these elements match with those found in the rest of ITS and the ESS work.  For example the temperatures are given in units of 0.1 degrees Celsius.  The rainfall rates are given in tenths of kilograms per square meter, etc.  Bear in mind that it is a simple process in your presentation style sheets to change these units from meteorological ones to more common ones such as inches.  Also the order of the message has no relationship to the ordering chosen when the information is presented or displayed. 

Sky & Visibility elements include the use of several ITIS codes to reflect common conditions.   The conditions element allows a gross selection of the current conditions (overcast, cloudy, mostly cloudy, partly cloudy, partly sunny, etc.) while skyConditions allows a selection from the slightly more complex structure shown in its ASN.1 form below.
  

Weather-SkyConditions ::=  CHOICE {

   weatherConditions       ITIS.WeatherConditions,

   precipitation           ITIS.Precipitation,

   winds                   ITIS.Winds,

   visibilityAndAirQuality ITIS.VisibilityAndAirQuality

   }

   -- taken from ITIS over range (4608..5503)

The element cloudPercent allows a measure of relative percentage of cloud cover as well.  Note that there is also an element at the end of the message to relate the measured or estimated solar radiation rate.   Visibility is handled in both ITIS terms (dense fog, patchy fog, white out, low sun glare, dust storms, etc.) and with a distance term in units of meters. 

The next section of the message deals with winds.  Winds are described in ITIS terms (tornado, hurricane, storm force winds, calm, crosswinds, windy, strong winds have eased, etc.) as well as in measurements of gross direction (from the southwest, east, etc.), an angle direction (in degrees), and in speed .

The next section of the message covers all forms of precipitation.  Precipitation (rain, snow, ice) is expressed over a number of elements. The perspiration element itself uses the ITIS codes for all the gross types of precipitations  (severe weather, blizzard, light snow, heavy frost, sleet, damaging hail, extremely heavy downpour, light rain, dew, drizzle, etc.).  This element is unique in the weather message in having a probability element also associated with it (there is an overall probability value in the head portion of the message as well).   This is followed by a range of elements which have meaning during different type of precipitation.  Observe that these elements are optional and therefore only sent when required. 
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Aside:  The weather sub message is an excellent example of the type of message that will likely benefit from additional local content added with the tail and localWeatherInformation elements.   Consider these two examples:  In coastal areas providing current tides and surf height is common in weather reports.  This information is not needed inland.  These elements can simply be added to the tail element as desired.  Some practitioners will want to add a measure of  probability to many of the elements (perhaps the probably that a freezing point will be reached), and can use the localWeatherInformation element to augment the data with an array of probability indexes as needed.   Instructions and examples are given in section 7.

The humidity element is a simple percentage measurement,  The snowDepth and snowPack provide measurements in centimeters.  The snowfall and snowOffRoad elements are also measurements in centimeters.  

The elements iceThickness and blackIce provide measurement values of ice in millimeters.

The freezePoint is a predicted or measured value in 0.1 degrees C.  Note that the model used for predicting the freeze point (or any other meteorological modeling) is not expressed by the message set.  If such information is required, use the tail element or the local data sections to convey it.  More commonly, the local deployment has a consistent common understanding in areas such as this. 

Rain is expressed in three elements.  A current rainRate and in two accumulated rain fall values, rain24hrs and rain1hr.  There is also an element for waterDepth and 
surfaceWaterDepth  (useful for 
standing water on road surfaces).     

The element precipSituation is provided for backward compatibility to allow the use of some alternative ESS terms to describe the overall situation  (using ITIS eliminates the need for this element).  Two elements (precipStart and precipEnd) provide for the start and stop time of the rain.  This can be actual times or predicted times.  An overall yes-no Boolean regarding the presence of precipitation  is provided by the precipYesNo element.  

After the various precipitation elements, a section dealing with pollution and air quality follows (refer to the figure below).    Again the message is made up of a combination of measured elements and phrase elements taken from phrase lists such as ITIS.  The smogAlert element provides an overall status indication of the smog status (no Alert, increasing Alert Level, active Alert, alert Cleared).  Pollution and pollen related event alerts are also present in the ITIS codes.  The next nine elements all consist of measured values for various airborne items.  The defining ASN.1 of this section is shown below.   Note the use of common data elements with the NTCIP ESS effort here. 

airQualityIndex    Pollution-AirQualityIndex      OPTIONAL,

carbonMonoxide     NTCIP.EssCO                    OPTIONAL, 

                   -- in parts per million

carbonDioxide      NTCIP.EssCO2                   OPTIONAL, 

                   -- in parts per billion

hydroCarbon        Pollution-HydroCarbon          OPTIONAL,

sulfurDioxide      NTCIP.EssSO2                   OPTIONAL, 

                   -- in parts per billion

nitricOxide        NTCIP.EssNO                    OPTIONAL, 

                   -- in parts per million

nitrousDioxide     NTCIP.EssNO2                   OPTIONAL, 

                   -- in parts per billion

particulate        NTCIP.EssPM10                  OPTIONAL, 

                   -- in parts per million micrograms per cubic meter

ozone              NTCIP.EssO3                    OPTIONAL, 

                   -- in parts per one hundred billion
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The next element,  uvLevel is a set of phrases taken from ITIS codes (UV index very high, UV index high, UV index moderate, UV index low, UV index very low).  

The airQuality element is also taken from ITIS codes (dense fog, haze, visibility reduced, smoke hazard, blowing dust, blowing sand, air quality good, air quality very poor, pollen count high, fog clearing, etc.) and is followed by a further qualifier element, airQualifier  (falling, rising slowly, steady, likely, expected, high, upper, unseasonably, etc.).  Beside allowing for automated processing and filtering, these codes can be used to create natural langue reports of conditions as needed.

Next, a section relating to the current driving restrictions and road surface conditions follows.  A much wider collection of link conditions can be found in the link sub-message which is commonly cross referenced to the weather message when used to relate local conditions.  This is useful in creating winter road condition reports.  If the link sub-message will be used, the duplicative entries contained here need not be sent.  The link sub-message is discussed as the next sub message.  Most of the elements in this section are only used when the report pertains to a section of roadway, whereas the prior elements were useful in a wider context of use.

The first element, levelofservice provides the normal level of service rating for a link  (A, B, C, etc.).   It is followed by the status element which is made up of the ITIS codes pertaining to closures (closed to traffic, closed ahead, closed for repairs, closed for the season, blocked, blocked ahead, reduced to one lane, collapse, out, etc.) and is used to convey the overall driving status of the link or route.  

These are followed by the drivingRestrictions element and the drivingIndex element, both taken from ITIS lists.  The first contains winter restrictions and recommendations such as: winter equipment recommended, winter equipment required, snow chains recommended, studded tires prohibited, four wheel drive required, etc.  The second contains a set of six phrases used in some states as a standard set of public phrases (driving conditions good, driving conditions fair, difficult driving conditions, very difficult driving conditions, hazardous driving conditions, extremely hazardous driving conditions). 
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The mediantype element provides an indication of the type of median found between opposing lanes of this link (concrete-barrier, guard-rail, open-grass, open-sand, painted-median-no-access, separate-roadways, etc.).  This information is often useful in determining what snow clearance strategy will be employed.  Many more attributes about the link can be found in the link sub-message.  An even more complete summary of the road network inventory can be obtained with the use of the ITE TMDD message set when needed. 

An element to relate the mobileFriction of the link follows ( a percentage value following the ESS format). 

The pavement Conditions are related in a sequence of up to three entries to relate the distinct and separate concepts of general conditions  (impassable, passable with care, danger of hydroplaning, wet pavement, slippery, etc.),  of roadway objects  (mud on roadway, road surface in poor condition, loose gravel, etc.),  and of ice and snow related conditions (icy patches, black ice, ice pellets on roadway, wet and icy roads, plowed snow, drifting snow, expected snow accumulation, etc.).
  

The next few items deal with the topics of Pavement Conditions and Treatments (typically a winter driving concern).  Except for the pavementtype element which is taken from TMDD, all of these entries follow the definitions developed by the ESS work.  Note that the treatmentWidth is given in meters, rather than by a strict lane description. 

Finally a few miscellaneous other data entries are provided including pressure, solarRate, and dewPoint.  A free text field, other, is provided to remain compatible with the free text found in ESS.  A second free text field, furtherText is also provided to allow sending various national weather services message streams intact as received.  The message concludes with the normal tail and local element entries.  

Congratulations, you have just survived a summary of the longest message found in ATIS.  The others will be much shorter and the graphics will fit on one page

The Link Traffic Information sub-message
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The Link Traffic information sub-messages is primarily used to send roadway information about a link or a node or set of links or nodes.  The information can be current or predicted, and in general refers to the link itself rather than about a specific travelers use of the link.  Information affecting classes of travelers or classes of vehicles using the link can be sent.  Often instances of this sub-message are related by reference to a weather Information sub-message to convey current environmental conditions on a link or route.  At other times, instances of the sub-message will be found to be referenced to an accident or some other type of event to denote the effect on the traffic network from that event.  In stand-alone use, sets of this sub message are useful to convey the information needed for color congestion maps and other thematic depictions of traffic conditions. 

The structure follows the normal sub-message format, beginning with the head, location and forecasting information elements.  The location element allows all of the LRMS profiles to be used, however in the context of this message, the linear offset and other methods used to denote roadway links are most likely to be used.  Exceptions to this rule tend to be cases when there is a need to refer to a wide area rather than a specific link.  

The affectedLanes element allows the message to focus on specific portions of the link (including such things as shoulders, connectors, gore points, etc.).  If this element is not present, the information is presumed to pertain to the entire link. 

Several elements provide basic measures of utilization and status; capacity, delay, density, levelOfService, occupancy, travelTime, speed, surface Conditions, nodeStatus – all following the format defined by the ITE TMDD effort. 

Several elements provide basic descriptive information about the link or node itself; length, medianType, name, pavementType, roadNumber, restrictionAxleCount, restrictionHeight, jurisdiction, speedLimit, truckSpeedLimit, nodeDelay, etc.  – all following the format defined by the ITE TMDD effort.  Note that some of the statutory information may vary with time of day or other conditions. 

In cases where a sequence of links or nodes are combined (which can be determined from the location entry), these values reflect the most restrictive condition along the path.  For example, for a route composed of several links, the lowest value for restrictionHeight would be given.

The normal furtherData element is present, and in this sub-message can be used to link to any camera feeds or to VMS signage information that may be present on the link.  The message concludes with the normal tail and local element entries.  

It should be noted that this message was developed to allow the transfer of a useful subset of all the possible data about a link.  It is used by ATIS and also by the IM effort for this purpose but may prove insufficient for some applications.  If you have a need for more “hard core” data consider using the TMDD message set, which is in development at this time but is expected to contain all additional data elements of interest.

The Event Information and Incident Information sub-message 
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The event information and incident information sub-messages are very similar and shown at the right.  The event sub-message has one additional entry called repeatTimes used for complex repeating times which the incident sub-message does not have.  Otherwise they are identical. They will be described together.

Like all sub-messages, it has the normal head, location, and forecast information. 

The typeEvent element is used to define the major category type which this message is and what single ITIS code best describes it.  

A severity and a general status element  (unconfirmed report, confirmed report, rescue and recovery work in progress, traffic clearing, incident closed, etc.) then follow.  

The three “descriptions” relating to the event then follows; the cause, the description, and any advice information.  These are made up of a sequence of both ITIS codes and free text to allow any possible description to be created.

A summary of the affect this has had on lanes is given on a lane by lane basis as needed. 

The total number of vehicles involved is followed by a more complex structure providing a count of each type of vehicle that is involved. 

A similar structure is used to related a complex count of injuries grouped by a triage level. 

Note the dotted lines in this figure, indicating that these entries are optional.  They are only created and sent when the event requires them. 

The times of the event (start and clear) are provided, and finally the normal end of message elements appear as expected. 

Refer back to this figure for the remainder of this section as needed.  
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The element typeEvent is very interesting and worthy of some discussion of its own.  It provides the “top level” classification from which the other ITIS codes all come from.  There are over 40 code groups that make up ITIS.  Not all of them make logical sense as the top level classification of an event.  Those that do are placed into a category called Event-description-type-event, shown at right.  This method of categorization is used by ATIS, by IM and by TMDD.  

This is encoded in such a way that when reading the outer code tags you can readily see and understand what general category an event message falls into.  The choice of categorization is still in the eye of the beholder (or encoder if you prefer), but what has been encoded is easily understood by the receiving party.

Consider the following fragments of the typeEvent in use.  Obviously the type includes common roadway incidents and accidents such as

<typeEvent> 
<accidentsAndIncidents> Accident
  
</accidentsAndIncidents></typeEvent>

<typeEvent> 
<accidentsAndIncidents> Overturned vehicle
  
</accidentsAndIncidents></typeEvent>

<typeEvent> 
<accidentsAndIncidents> Multi vehicle accident
  
</accidentsAndIncidents></typeEvent>

However the other 36 categories at right are 

also used in event sub-messages. The types

themselves are discussed at length in section 
<7,8?> where ITIS is reviewed.  

The incident and event sub-messages can be considered a very flexible form of post-it note.  The typeEvent gives a heading of what the message will be about, then the cause, description and advice elements allow a free text message to convey whatever the sender wishes to say. 

Consider your own daily operations and what typical messages you might have for categorizations like:

<typeEvent> 
<winds> Crosswinds
  
</winds></typeEvent>

<typeEvent> 
<roadwork> Work in the median
  
</roadwork></typeEvent>

<typeEvent> 
<specialEvents> Movie filming
  
</specialEvents></typeEvent>

<typeEvent> 
<winterDrivingRestrictions> Snow chains prohibited  
</winterDrivingRestrictions></typeEvent>

<typeEvent> 
<alternateRoute > Detour is no longer recommended
  
</alternateRoute ></typeEvent>

The free text parts of a message to go with the above examples can then be carried in the cause / description / advice element fields.   But while the structure of the message allows you to simply use free text, there are lots of reasons not to do so - and very few legitimate reasons you would need to.  Again, the ITIS codes form the backbone of the answer.  Most anything you could think to say in traffic operations has already been captured in the ITIS codes.   And if you say it in that way, others around the country and around the world, regardless of local operational practices, local languages, or local vernacular, will be able to understand you.  Machines can filter and sort on it, and complex message filtering automation can be built in ways that could never reliably work if only text was allowed.  

Go back to the page in which the sub-message was shown.  Note that the cause / description / advice elements are all made up of a structure called ITIScodesAndText.  This is shown below.  Note that it allows up to 100 entries of either an ITIS code phrase or free text to be joined together.  Almost all uses of text in the ATIS work follows this format, allowing simple and natural sequences of either a code phrase or some free text to be collected and mixed together.  Note that all the ITIS codes are enclosed by the general element name, (ITIS), not the specific category (such as accidentsAndIncidents) that they originated from.
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In use, this looks quite humanly readable in the XML. Consider the following example of some advice element content

<advice> 
<ITIS>detour is no longer recommended</ITIS >


<ITIS>no suitable detour available</ITIS >


<text>Second Ave. bound traffic should</text >


<ITIS>follow local detour</ITIS >


<ITIS>and</ITIS >


<ITIS>westbound traffic</ITIS >


<ITIS>normal traffic lanes restored</ITIS >

</advice >

It becomes straight forward to take content like the above and render it into a natural language sentence such as:  Detour is no longer recommended, no suitable detour available.  Second Ave. bound traffic should follow local detour and westbound traffic normal traffic lanes restored.

In filling out the event or incident sub-message, what information is placed in the cause element verses the description element can be very subjective at times.  There is no hard and fast rule in this regard.  In general there should not be information in the description element unless there is also information in the cause element.  This subjective issue is less likely to come up for the advice elements.  Often advice is skipped unless useful data can be provided.  

It is also acceptable to repeat the typeEvent element entry as the first phrase in the cause element.  This is a bit wasteful, and provides no information that is not already encoded elsewhere, but causes no harm.  If you are sorting based on ITIS phrases found in the cause / description / advice elements (and not just typeEvent which data providers must sort on to support the filtering portions of the information request message), then you may want to always repeat the typeEvent element entry to assist your sorting.

The three-part way of breaking the overall description up like this is becoming increasingly common in Europe and in US standards work, but at this time most legacy deployments do not structure the operator data entry in ways to support this format.  In legacy systems which are translating a single section of descriptive information containing aspects of all three elements, then it is acceptable to lump all of the resulting content in the cause element.  Helpful ITIS phrases such as “Advice:” or “Due to:” (found in the qualifiers group of ITIS) can be placed into the data stream under such conditions to make the result more readable.
  

Again, because all three elements are optional, only those that are needed are transmitted in practice. Because the ITIS codes cover most any common event, there are few times when free text is, in fact, needed – mostly the need for such text is limited to “local nouns” such as street and place names.  Combined with the typeEvent element the reader can quickly determine the type of event and read the cause / description / advice sections to determine what is being said.  A typical short fragment showing these parts of the event sub-message is shown below.  

<typeEvent> 

<accidentsAndIncidents>overturned vehicle
  





</accidentsAndIncidents></typeEvent>

<status>



confirmed report</status>

<cause> 



<ITIS>overturned vehicle</ITIS ></cause >

<description> 
<ITIS>blocked ahead</ITIS ></description >

<ITIS>reduced to one lane</ITIS ></description >

<advice> 


<ITIS>follow local detour</ITIS >








<text>exit at Second Avenue</text ></advice >

Notice that the above example also uses the status element to provide the overall progression of the event.  Most events proceed from an initial unconfirmed status to one of confirmed, to one of being cleared or closed.  The ITIS codes for status provide for a wider number of settings (the actual ASN.1 is shown below), and you may wish to decide to use only a subset of these in your own deployment.  You should be prepared to accept any of them from messages coming from other deployments.  These values are shared with TMDD and IM message sets as well. 

    -- Incident Response Status

        unconfirmed-report                         (2817), 

        initial-response-en-route                  (2818), 

        follow-up-response-en-route                (2819), 

        initial-response-on-scene                  (2820), 

        follow-up-response-on-scene                (2821), 

        confirmed-report                           (2822), 

        scene-is-unsecured-at-this-time            (2823), 

          -- Caution this has different meanings in public safety use

        response-scene-secured                     (2824), 

          -- Caution this has different meanings in public safety use

        rescue-and-recovery-work-in-progress       (2825), 

        extraction-in-progress                     (2826), 

        clearance-work-in-progress                 (2827), 

        body-removal-operations                    (2828), 

        fire-or-containment-contained              (2829), 

        fire-or-containment-not-contained          (2830), 

        event-cleared                              (2831), 

          -- Meaning that responder has left scene, 

-- not that surrounding traffic has cleared to a normal level

        traffic-clearing                           (2832), 

        incident-closed                            (2833), 

          -- A "case closed" meaning which can differ considerably 

-- by local agency policies

A typical but very short local profiling of the above elements for a minimal ATIS deployment might be only to allow the following values to be used. 

    unconfirmed-report (2817)

    confirmed-report   (2822) –- Map other values here if needed

    traffic-clearing   (2832)

    incident-closed    (2833)

The remaining three sections of the message to be discussed (affected lanes, involved vehicles, and injuries) all have application when the message is used in describing accident types of events.  Otherwise they are typically not used.  However the use of the event sub-message is much wider than just accidents.  You will employ this message form to relate all sorts of non accident events that affect the roadway and transportation network.  Before we continue, a few further examples of using the event sub-message may be helpful in this regard. 

Consider the previously shown example fragments using the typeEvent.  Here are these same fragments expanded with additional information showing the types of non-accident information which the event sub-message is often used for.

<typeEvent> 
<winds>crosswinds
  
</winds></typeEvent>

<status>
confirmed report</status>

<advice> 
<ITIS>high profile vehicles</ITIS>


<ITIS>drive with extreme caution</ITIS>

<typeEvent> 
<roadwork> Work in the median
  
</roadwork></typeEvent>

<status>
confirmed report</status>

<cause> 
<ITIS>grass cutting machines</ITIS ></cause>


<ITIS>at rest area</ITIS></description>

<advice> 
<ITIS>rest area</ITIS>


<text>closed to traffic</text></advice>

<typeEvent> 
<specialEvents> movie filming
  
</specialEvents></typeEvent>

<status>
event cleared</status>

<cause> 
<ITIS>movie filming</ITIS ></cause>

<description> 
<ITIS>follow local detour</ITIS ></description>


<ITIS>people on roadway</ITIS>


<ITIS>herd of animals on roadway</ITIS></description>

Descriptions of an event often need to convey some knowledge of the status of lanes, how many are closed, how many are open, and the status other roadway topology such as ramps, connectors and bridges.  The ITIS codes again provide a phraseology for this use, and any survey of current deployments will soon convince the reviewer that lane information is often a perfunctory part of the event descriptions found.  Most often this follows a language type description so that the sender and the receiver do not need to have an identical basemap with similar roadway attributes to understand each other.
  In the ATIS event and incident sub-messages this is handed in an element called affectedLanes which provides a complex definition of the local lanes taken from a structure which was developed by the IM message set for this purpose.   Besides being used to describe portions of lanes, the structure can also describe various links, connectors, and locations which are points of interest in traffic operations.

The structure shown below matches the IM developed version with one exception; that of adding direction to it (an improvement the IM committee is now considering adding as well).  Note the “im:.” before the LaneDescription  - this is the XML graphical way of indicating that the LaneDescription structure comes from (is imported from) the IM schema module.
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The LaneDescription structure provides a much more structured way to describe the conditions of lanes or other roadway objects than only the use of ITIS codes would.  When used in the affectedLanes element up to 16 unique different lane conditions, each affecting one or more lanes, can be described. 

The first two elements, laneSelect and laneCnt are used to describe the overall lanes under discussion.  The lanes are presumed to be “within” the links specified by the LRMS location portion of the message.  However, within that link there is no information regarding how many lanes might actually exist at the point of interest (and we cannot presume all parties have the same maps).  The laneCnt element is used to convey this.  If the link in question was two lanes in either direction (and not divided in any way), then “4” would be sent.  Implicit with every lane count are two additional lanes, one for each shoulder.  Even roadways with no appreciable shoulder (such as a hard guard rail abutting the road surfac) or an on-ramp are considered to have these implied shoulders.   This is important to understand when considering the use of the laneSelect element.  This is one of the few bitstring elements found in ATIS and it is used to select the subset of all lanes that is being described.  The outmost bits, the LSB and the MSB. (with the MSB as defined by the value of the lane count plus two), are defined to represent the shoulders on either side of the road. When asserted with a “1” value, that lane or shoulder is part of the group being described.   A value of zero in the laneCnt means the number is not known, and a value of all ones in the laneSelect means all lanes.

The elements type, location, and direction then further describe the “lane” (or lanes) under consideration.  The direction element has values of  “one-Direction” or “both-Directions” and is used to provide an indication if the description is being given for a divided highway.  The type element is an ITIS category comprised of useful lane phrases such as (all roadways, through lanes, right lane, middle two lanes, right exit ramp, hard shoulder, right hand parallel lanes, express lanes, inspection lane, emergency lanes, service road, cycle lane, bridge, tunnel, overpass, etc.).  The location element is another ITIS category and  provides generic locations phrases that can be used to locate the event better.  This is especially helpful when the event is not directly on the roadway itself.  Examples of its contents include: on bridges, entering or leaving tunnels, in road construction area, around a curve, in the opposing lanes, entire intersection, moved to shoulder, in low lying areas, in some places, at high altitudes, near beach access point, upper level, baggage claim, depot, at rest area, on the right, northbound traffic, etc.

Finally, the actual condition of the selected lanes is given by the condition element with ITIS values such as: closed to traffic, closed, closed ahead, closed intermittently, closed for repairs, closed for the season, blocked, blocked ahead, reduced to one lane, reduced to three lanes, collapse, out, open to traffic, reopened to traffic, clearing, cleared, etc.

A time value follows which can be used to provide an estimate of when the stated conditions will change.  This can be used in the clean up phase of a larger accident or an event that requires notification of when each lane is expected to be reopened.   Omit when not needed.  Finally a free text element called furtherInfo is provided to contain additional lane related information, such as what is the critical path to opening the lane.  Some IM message set deployments are expecting to use this element for internal tactical operations, so you may wish to consider filtering it before sharing with others outside of your own agency. 

In the prior tradition of providing a short illustrative example, consider a link with three lanes of traffic in each direction where the outside lane and the shoulder have been blocked (say due to the overturned vehicle of our prior example).  Such an event would be encoded by the following fragment:

<affectedLanes>


<affectedLane>



<laneSelect>000000000000011</laneSelect>



<laneCnt>6</laneCnt>



<type>reduced to two lanes </type>



<condition>blocked</condition>



<direction>both Directions</direction>


</affectedLane></affectedLanes>

As a more unusual example, consider the following which expresses the concept of a rest stop being closed. 

<affectedLanes>


<affectedLane>



<location>rest area</location>



<condition>closed for the season</condition>


</affectedLane></affectedLanes>

The elements dealing with number of vehicles involved follows next.  A simple total count is provided by the element vehicleInvolvedCount.  Then up to sixteen counts of specific vehicles by category type can be included.  Refer to the diagram of the EventInformation sub-message.   Note that each occurrence of type is comprised on a set of elements type
 and count.  The inner type element is selected from an ITIS category of vehicle types such as: all vehicles, bicycles, cars, vehicles with trailers, vehicles with double trailers, abnormal loads, vehicles with odd numbered license plates, LPG vehicles, etc.    A typical two vehicle accident involving a car and truck would be encoded by the below fragment. 

<vehicleInvolvedCount>2</vehicleInvolvedCount>

<types>

<type><type>cars</type><count>1</count></type>

<type><type>trucks</type><count>1</count></type>

</types>

The injuries involved fields follows a similar format (refer to prior figure), however no single scalar value of the total injuries is provided.  A typical example fragment follows below.  Keep in mind when using this structure that deployments may have differences in local agreements and procedures when fatalities are involved.  Note that when the “unknown” injury level is used it serves to act as a count of the involved persons. 

<injuries>

<injury>
<injuryLevel>minor</injuryLevel>

<count>2</count></injury>

<injury>
<injuryLevel>major</injuryLevel>

<count>1</count></injury>

</injuries>

The information for both the injuries and the involved vehicles have more robust representations in the IEEE IM message set effort.  In the IM work each involved party and vehicle is also tracked and additional data such a names, addresses,  insurance carriers, and responsible parties are also collected and formatted into messages to exchange between centers.  Here in ATIS only a summary of the event is provided, however it can be readily derived from the IM messages when they are used in the same deployment.  

The event or incident has the normal startTime and clearTime elements which are used to hold the original start of the event (when known or useful) and the estimated ending or clearing time.
  Like all date-time elements this allows both date and time as well as the local time offset.   Typically this is set for the duration of the accident or other event.  When an event will last for several days (and presumably being “active” during all of that time), then these two time elements are set to span the entire length of the duration of the event.  The key concept is that when you are within these two time intervals, the event is considered to be in an active state.  

One additional time element is found in the Event version of the message, and not found in the incident version.  This is reflective of the intention to use the event sub-message for various preplanned types of events.  Following the start and clear times there is an element called repeatTimes made up of the ComplexTime structure, which allows the capturing of complex repeating time schedules to be conveyed   A graphic is shown on the next page.   

This element allows for a very complex set of repeating times as well as sequences of arbitrary intervals of time to all be enclosed in an overarching interval of time for an event.  The first two elements, start and end, provide a span of the entire period of the event from start to finish (and presumably including both active and inactive periods of time).  All active periods for the event in question must fit within these two values.  The two elements, weekly and occurrences handle regular repeating events and arbitrary sets of events respectively.  The key concept is that these entries reflect what is known or planned, not what is happening at that very moment.  Finally, a furtherData element is included for those times when the time schedule is so complex that reference to an external data source is useful. 

The weekly element allows up to eight entries
 of times which will repeat each week. The day of the week is given in the day element, while the start and end times are given by elements with those names found inside the times elements.  The end time is presumed to occur AFTER the start time, so a value like “1:15 AM” would logically be presumed to occur during the next actual day.  The date element may at first seem superfluous, however it is used when an event continues for longer than a single day to relate the ending date.  This structure is useful in conveying concepts like “every Friday from 1 to 4” - the encoded value is presumed to repeat every week on the same days and times until the interval of the event has passed. 
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The occurrences element is used to convey time intervals which do not fit the model of a weekly repeating event.  These can be arbitrary in nature or repeated (such as monthly repeating events), however every occurrence of the event has an instance in the entry.  The starting date is given by the date element.   Again, the inner date element is used for events that last longer than a single day.  As examples, consider the following three fragments.  [To enhance human readability the XML dates and times in this section are  encoded incorrectly]. 

A roadway closed for the winter season might have no need for the complex time and simply use the start and clear times as such:

<startTime>September 1, 2003</startTime>

<clearTime>May 1, 2004</clearTime>

Some roadway repairs that are known to require 6 weeks, but not known when they repairs will, in fact, occur until the moment they are occurring, might use only a portion of the ComplexTime entries:

<startTime>May 27, 2003 2:30 PM</startTime>

<clearTime>May 27, 2003 6:30 PM</clearTime>

<repeatTimes>

<start>May 1, 2003</start>

<end>June 15, 2003</end>

</repeatTimes>

Another example of roadwork when the times for the actual work are well known (in this case three days a week at night, each with different times) might be encoded as:

<startTime>May 27, 2003 10:30 PM</startTime>

<clearTime>May 28, 2003 4:30 AM</clearTime>

<repeatTimes>

<start>May 1, 2003</start>

<end>June 15, 2003</end>

<weekly> <weekly-item> 

<day>tuesday</day> 

<start>10:30 PM</start> 

<end>4:30 AM</end> </weekly-item> 

<weekly-item> 

<day>wednesday</day> 

<start>10:30 PM</start> 

<end>6:30 AM</end> </weekly-item> 

<weekly-item> 

<day>thursday</day> 

<start>10:30 PM</start> 

<end>2:30 AM</end> </weekly-item> 

</weekly>

</repeatTimes>

As the above examples show, any sequence of time events can be handled by this structure as needed.  

The sub-message completes with the normal furtherData element.  This element can be used to link to any camera feeds or to any multi media information that may be present regarding the event.  The sub-message concludes with the normal tail and local element entries.  

A complete example of an incident message combining the various elements and structures discussed  in the above would be as follows below.  This is a multi-vehicle accident involving a truck and a car with one minor injury. It  has closed one of the three available lanes and the shoulder.  It is expected to clear at 3:45 and this message was prepared at 3:10 and is considered valid for the next 5 minutes.  It has no prior messages related to it, and it links to no other messages. 

<EventInformation>

<head> 
<id>Event_1234</id>



<issuing Agency>CalTrans_Dist_7</issuing Agency>



<updateTime> May 27, 2003 3:10 PM </updateTime>



<expiryTime> May 27, 2003 3:15 PM </expiryTime>



<onExpiry>renew</onExpiry>



</head>

<location> 
<locationName>Some Place</locationName>



</location>

<typeEvent>
<accidentsAndIncidents>multi vehicle accident


</accidentsAndIncidents>



</typeEvent>

<status>confirmed report</status>

<cause>

<ITIS>multi vehicle accident</ITIS >




</cause >

<description>
<ITIS>blocked ahead</ITIS >




<ITIS>reduced to two lanes</ITIS >




</description >

<advice>

<ITIS>follow local detour</ITIS >




<text>exit at Second Avenue</text >




</advice >

<affectedLanes>


<affectedLane>



<laneSelect>00000011</laneSelect>



<laneCnt>6</laneCnt>



<type>reduced to two lanes </type>



<condition>blocked</condition>



<direction>both Directions</direction>


</affectedLane></affectedLanes>

<vehicleInvolvedCount>2</vehicleInvolvedCount>

<types>
<type>
<type>cars</type>





<count>1</count></type>



<type>
<type>trucks</type>





<count>1</count></type>



</types>

<injuries>
<injury>
<injuryLevel>minor</injuryLevel>





<count>1</count></injury>



</injuries>

<startTime>May 27, 2003 2:52 PM</startTime>

<clearTime>May 28, 2003 3:45 AM</clearTime>

</EventInformation>

As a final example of perhaps one of the shortest valid messages one can construct we offer: 

<EventInformation>

<head> 
<id>123</id>



</head>

<location> 
<locationName>Some Place</locationName>



</location>

<typeEvent>
<accidentsAndIncidents>accident


</accidentsAndIncidents>



</typeEvent>

<status>unconfirmed report</status>

</EventInformation>

The Airline Travel Information sub-message 
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The AirlineTravelInformation sub-messages holds the distinction of being [in this writers opinion] the worst named sub-message of the response group.  Its scope and purpose, contrary it its name, it to provide useful information on all types of scheduled transportation including buses, trains and ferry services as well as airplanes.

It begins and ends with the same elements found in other sub-messages.  An element named serviceName provides a free text field to name the service, often this can be used for vanity names of local runs (“the Orient Express”,  “Airport Rail Connection Shuttle”) or for the designation of the service run  (“AA Flight 244”, “Route 488”).    The originAirport and the destinationAirport elements transmit the three letter abbreviations used by airports, they can be omitted for other types of service.  The departTimeScheduled and arriveTimeScheduled elements provide the date and time and local time offset in the normal formats. The location element can be used for other types of location data such as bus stop information.  

The element offSchedule uses a definition from the TCIP message set to provide the number of minutes (plus or minus) off schedule that the run  is.   This element is most often used with trains where the estimated delays can be predicted with relative accuracy. 

For use in larger terminals, the elements departureConcourse and arrivalConcourse are also provided.  Elements labeled arrivalGate and departureGate allow specifying the actual point to board or to leave the service.  A generalGate element is also provided for those times, often with mass commuter services, when a specific gate is not assigned until the moment of arrival.  A baggageClaim element is also provided.  These elements all allow a mixture of numbers and text to be used as needed.  

The element overallStatus allows the use of ITIS codes to summarize the condition of the run.   Phrases are taken from the delays, cancellations and status group and include: delays, short delays, long delays, very long delays, delays of uncertain duration, delayed until further notice, busy, crowded, route cancelled, no replacement, service withdrawn, all services fully booked, next departure, very frequent service, regular service, not operating, delays clearing, delays cleared, etc.    The timeValue element can be used to provide a gross sense of the expected delay, or the time until the next service depending on the context of the phrase selected.  The duration of the run can be sent if the overallStatus  is set to be “regular service.” 

If there is a requirement to send additional information (such as a traveler’s specific seat assignment, or the type or class of service which the run provides, or equipment used), then the tail and localAirlineTravelerInformation elements can be used to add this content as needed. 

The Route and the Detour Information sub-messages 
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The route sub-messages (and its identical companion the detour sub-message) are used to convey a series of connected links from a staring point to an ending point that make up a route.  The term “route” in this sense is a path which someone needs to transverse, rather than a collected series of links with the same name (such as Route 101). 

These routes can be single or multi-modal in nature and can have varying degrees of instructional complexity as needed - from very detailed (“from 1st street to 2nd street”) to very large grained (“after reaching London proceed to Prague”).  When a route is created for an individual end user (such as a traveler)  it can then be used to create a step by step set of instructions, resulting in the itinerary sub-message.  When a route is created for a general class of traveler (such as all vehicles which are instructed to use a detour) this step is not normally performed. 

The route and the itinerary sub-message are covered in greater detail in a [proposed at this time and currently unwritten] guide dealing specifically with how to use and construct routes for travelers.
  In this routing guide, the process of routing for individual users and for multi-modal routes is covered in depth.  In this document the topic of routing is generally limited to using the route message for construction detour needs.    

The route sub-message itself is one of the few places in the ATIS body of work where a message “nests” with itself.  In other words, a route can be made of instances of other routes, and this recursive structure can theoretically continue indefinitely.  In general 

this type of structure is avoided because it can be difficult to gauge the size of the resulting message and to process successfully.  Deployments may wish to expressly limit the allowed number of nested routes within route to be allowed. Five would be a sufficient number based on current limited experience. 

The sub-message itself starts with the normal head element (which contains the id element with the sub-messages unique name).  This is followed by another naming element, the identifier element, which is used to provide a more complex set of name choices of the route and which need not be unique.  Typically these named instances are used within the more limited scope of the route dialog exchanges.  They can provide a handy shortcut for naming and referring to a fragment of a route during the iterative negotiation of establishing an acceptable route between a data consumer and a data provider.  For “one-way” route use, such as construction detours, this element can be ignored, but the advice element can prove useful for stating specifics about the route or who may wish to use it .  Note that this pattern of naming every point along the route with this same identifier element is used many times in this message.
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The next element, origin,  and its related cousin the destination element are used to denote the beginning and endpoints of the route in question.  In these elements (and in other elements to be discussed) a three element Point sequence is used as shown below.   Note that the same identifier element is used again to name the end point.  The location element is an instance of the LRMS previously discussed. Like all uses of the LRMS the specific set of profiles which you wish to support will need to be documented.   The pointRole element is used to convey what type junction this is along the route with terms such as:  unknown, transitStop, roadIntersection, parkingPoint, stopPoint, end, origin, transferPoint, etc. 
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This same Point structure is used to construct the resulting steps of the route itself, providing a series of either a  point, a leg or a subroute element to make up the desired path.  The leg entry can provide a number of intervening points as needed in the midPoint element as well as a required startPoint and endPoint element.  A mode element is also provided to select the mode of travel for this leg with choices such as:  any, auto, walking, bus, ferry, airline, taxi, etc.  This mode element refers to this leg of the route, while the mode element further down in the listing (see the figure two pages back ) refers to the overall route when a single mode is used.  Both are optional.  Observe that the final route is presumed to jump from point to point and that no specific insight is given regarding how much intervening detail is involved between the points.   When used with travelers requesting routes, this allows the resulting returned route to skip over steps that might be obvious to a given traveler, yet provide great detail when and where it is needed.  When used in a construction detour, this allows the creator of the message (typically associated with the construction event) to provide whatever level of detail he feels is best suited to the task at hand.  
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The above elements provide the actual route itself, all composed of instances of the Point structure.  The overall estimate of travel time for the route is given in the element estimatedTravelTime, the total distance of the trip (in various units) is given in tripTotalDistance and the cost (if any) is given in the element estimatedRouteCost.  Note that these elements can be used to provide the sort of information found in booking travel arrangements.
  

Often a map is useful when discussing a route, and to support this a series of sets of URL links to maps (mapLink) and textual descriptions (descr) for each map can be sent.  
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The remainder of the sub-message ends with the normal tail and  localRoute data structures. 

The Itinerary Information sub-message 

The Itinerary sub-messages is used to express the actual steps needed to transverse a route.   Consider the itinerary as an instance of a route sub-message expressed for the needs and constraints of a specific user. 

The sub-message starts with the normal head element but does not follow this with the location or forecast type elements found in other sub-messages.  These elements have no conceptual places in the itinerary sub-message.   The message does end with a localItinerary element to allow the normal local expansion to occur. 

The basic philosophy of this message is as follows.  The companion route message is presumed to have all the steps needed to go from point to point (or leg to leg) to cover the path and the user is presumed to have access to this information when using the Itinerary sub-message.  In fact a key point to using the Itinerary message if that it does not (in general) repeat the full LRMS location information, preferring instead to refer to each step by a shorter name or reference ID along the path. (the identifier element in the Point structure).  Given this sort of matching, then the information that the itinerary sub-message needs to convey to the traveler is to answer at each point in the route: “What do I need to do?”
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The answer to that question is organized in the Itinerary sub-message into three major areas, those of maneuver instructions (typically when you are driving or moving yourself), transit instructions (typically when others are driving you and you need to reach the point of service) and parking instructions (typically when you are entering or leaving a vehicle somewhere).  

These three basic classes of instructions are gathered into sets that can be connected back to the route message from which they were derived (although this is not a required step by any means).  Further information about the structure of these three elements follows.

Again: the  route and the itinerary sub-message are covered in greater detail in a [proposed at this time and currently unwritten] guide dealing specifically with how to use and construct routes for travelers.
The ManeuverInstruction structure is made up of the elements shown below.   
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The location element is used to refer to the point or leg of the route under consideration.  Again, this is typically done by use of the identifier element to simply name the location of interest.  

 The appliesTo element provides a reference number for the maneuver itself.

The distanceToNext provides a distance with various units to the next maneuvering instruction.

The travelTimes provides a start and end time and a duration value for the current leg of the route.

The cost element provides a value of cost associated with the current leg of the route.

The maneuverLocationType provide an enumeration of types of intersections that this point in the route may represent such as:  

four-wayIntersection, 

three-wayIntersection, arterialRamp, 

highwayRamp, 

stateLine,  

roadNameChange, 

origin, 

destination, or mergePoint.  Note that some of these are not a maneuver per se but simply changes in the local names of the streets or similar items where no action on the part of the traveler is required.  

Finally a series of up to three instructions may be chosen to covey the action the traveler is to take.   Most of these are instances of TurnType and allow choices like:  straight, right, secondRight, thirdRight, softLeft, hardLeft, thirdLeft, uturnPastIntersection, etc.  Others, like cost, allow selecting monetary values.   In use, the resulting XML produces a neat and readable series of instructions such as the following fragment: 

<exit>secondRight</exit>

<payToll>  

<usPenny>110</usPenny></payToll>   

<continue>straight</continue>      

When driving, an element called outboundRoad is used 

to convey the name of the roadway on to which the maneuver will occur.  Any signage which pertains to this can be conveyed with the maneuversign element.  The general direction of the maneuver can be related with the direction element which uses the ITIS phrases to provide major compass points.  

The TransitInstructions structure is made up of the elements shown at right.  It is used to convey the details of a transit route or other scheduled service to the traveler. 

The structure begins with a location element similar to that found in the maneuver instructions.   The location element is used to refer to the point or leg of the route under consideration.  Again, this is typically done by use of the identifier element to simply name the location of interest.  

 The appliesTo element provides a reference number for the maneuver itself.

Note to check: the transit instruction has both an id and the appliesTo entry, while the maneuver instruction does not – this seems to be an error in the XML of the standard?   

The distanceToNext provides a distance with various units to the next maneuvering instruction.

The travelTimes provides a start and end time and a duration value for the current leg of the route.

The cost element provides a value of cost associated with the current leg of the route.

The mode element provides summary of the type of mode used. 

The startPoint and endPoint provide instances of the Point structure discussed before and can be used to describe the location of the service.  Again, the identifier element is likely to be used in practice rather than the full LRMS of the point.

The accessibilityOptions element allows specifying various aspects of disability accommodations which the service may provide.

The platformNumber, gateNumber and routeName all allow specifying various aspects of the scheduled run and where to meet and board it.  The element vehicleLabel can be used for this as well as for other identifying nomenclature such as “ the BLUE trains.”  The elements agencyID and agecyName can also assist in this way to identify which vehicle is the one wanted. 

The elements scheduledTime, delayed, estimatedDelay offSchedule and overallStatus all serve to convey the status of the service as well as current delays if any.  These elements are used in ways similar to the usage discussed elsewhere.  

Finally a link to a furtherData and a tail element are provided to be able to add additional data when needed.   

The ParkingInstructions structure is made up of the elements shown at right.  Its purpose is to provide parking directions inside the scope of an Itinerary sub-message, so in this regard it is less featured than the data found in the parking lot information sub-message. 


The structure begins with the same elements found in the maneuver instructions and the transit instructions Here the elements are shown in a more expanded form. 

The location element is identical to that found in the maneuver instructions.   The location element is used to refer to the point or leg of the route under consideration.  Again, this is typically done by use of the identifier element to simply name the location of interest.  

The distanceToNext provides a distance with various units to the next maneuvering instruction.

The travelTimes provides a start and end time and a duration value for the current leg of the route.

The cost element provides a value of cost associated with the current leg of the route.

A lotName element and parkingFacID (factory ID) element are provided to identify the lot in question by name. 

The lotLocation (which is made up of the Point structure used throughout the itinerary sub-message) provides a complete LRMS location if needed. 

The cost of a stay in the lot is provided in lotCost, presumably based on a knowledge of the travelers intended stay duration and type of vehicle.

A complete pricing summary for the lot is given by the pricing element.  This complex element and its format is described in greater depth in the parking lot information sub-message. 

The Parking Lot Information sub-message 


The ParkingLotInformation sub-message is used to convey information about the status and capacities of parking facilities.  Contrary to the name, not all facilities are “lots” and the sub-message can be used with various types of parking including curbside spaces and construction and temporary parking lots needed during the course of  special events.

The sub-message starts and ends  with the normal elements.  The name and  location of the lot itself is founding the lot-ident element which allows both a db name and the normal LRMS entries.   The basic type of parking lot is conveyed in parkingType using TCIP values for backward compatibility.  The overall occupancy percentage of the lot is sent in the percentFull element.

A variety of details about the lot are given in the lotDetail element including the total number of spaces in the lot  (spacesTotal).  

The number of parking spaces based on specific types of spaces and users can be sent with sets of the data elements type and spaces to relate specific classes of parking such as: auto, compact, handicapped, curbside, carpool, carpoolHours, midday, motorcycle, bicycle, loadingOnly, shortTermOnly, truck, semiTrailer, bus, outside, etc.

The name of the lot is then presented in lot-Name.  The hours of operation are presented in the normal format in the element hoursofOperation.  

The rates element follows the TCIP format and allows a free text format to send and explain complex billing rules.  The element parkingFillTime can be used to denote the subjective point in time when the lot typically fills to the point that getting a space becomes questionable.  In this usage the date element is not normally required, only the time.  However, there are some multi-day special events when the date field is needed.  Note that the information inside the LotInformation structure is static in nature and typically will not change on a daily basis.  

The prices element provides a means to send various prices concerning the use of the lot over a period of time.  Within a set of start and end elements, which contain the normal DateTimePair formats, one or more entries of the PriceScheduleEntry structure may appear. 
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Each entry element allow a priceScheduleEntry to be expressed, and up to 100 such entries may be used. 

The content of the structure includes the price-DayType  (the type of day on which this price applies such as:  holiday, tuesday, all, mondayToFriday, mondayToFridayExcept-Holidays, weekend, etc.),  the time over which the price is valid (in the normal TimePair formats) and two pricing elements.  The priceFirstPayment element allow relating the cost of initial entry, while the priceMaximum allows sending a maximum possible price.  When a cost structure is needed which relates price to the duration of the stay at the lot, the times element allows sets of the timeInterval and the cost element to be sent. 

Time for another break.  You’ve covered a summary of the key message that make up 99% of the realm of ATIS.  In the next two chapters we will deal with some more specifics of how to use these messages in a real system, and how to customize them for local needs.  If you are more interested in managing the procurement side of this problem than the nuts and bolts of the coding, skip ahead to section X.   The rest of this chapter deals with some important odds and ends. 

7.3 
Key Issues not Supported by the Standards

The ATIS standard represents a solid starting point for building a local system, regardless of where this system will need to connect to one or more others systems produced elsewhere.  The overall quality and integrity of the data structures reflects the experiences of many professionals culled over a long period of time and frankly will exceed the quality of any similar product developed with few resources over a short period of time for a regional need.  In other words, even if you do not expect to interface to anyone -  it represents a better starting point that anything else available to you.  On the other hand, because it represents a National consensus process, some aspects of the ATIS standard are overly big, fat, and ugly when compared to what you might design strictly for your own needs.    

One of the maximums of designing standards is that any two motivated people can agree to build a better interface than the standard provides, but if three of more people become involved, the standard usually earns its keep. 

Even starting with a well formed standard such as ATIS, three further issues need to be addressed in order to successfully use the standard in a deployment:

a) What local restriction / conventions will there be on the optional elements and message sent

b) What local restrictions / conventions will there by WITHIN the elements that are sent

c) What additional local conventions will be applied to the messages and how the data is used

Each of these will be handled in greater depth in the rest of the document, but a few more words are suitable at this time.  

Item a…  What does the term “OPTIONAL” mean to your deployment?   It means three different things depending on the content you use it in.   When the term OPTIONAL is used in the message set definition it means that the element of the message structure with which the term is associated may or may not be included when the actual message is sent to another party.  In other words, this part of the overall message is optional and either its presence or absence is a perfectly valid expression of the message.  This term is used for two reasons, first became the same overall message can be used in different ways or contexts and in each of these ways the optional element may or may not be optional  (see the rest of the standard -  typically the English portions that provide the sequence diagram information for using the message - for the specific requirements on this).   Second, by making large portions of the message set optional, the same message can be used by a wider number of deployments.  If the optional keywords was not employed then every user of the standard would have to follow and include every element found in a message.  Most deployment will not have every data element defined in the message set, or want to send it all the time. At other times the data may simply not exist for a specific element.
  In either event, the optional keyword allows sending a completely valid message over the system.  And it also means that any receiving device which meets the standard is prepared to either see the optional element or skip over it to the next one without creating a processing error.
  The second meaning of optional is how you use the term to refer to the messages themselves in the context of your own deployment.  All the basic messages we have covered in the response groups are optional, and you may elect to use them or to skip over them when you define and build your deployment.  For example, you might determine that you have no need for the parking lot information sub-messages in your deployment and therefore they are optional (or even prohibited) from centers in your deployment.  Some other message, such as the links sub-message, may be considered mandatory in this same context.   The final determination of what is “really” optional in your own deployment comes down to selecting what precise data elements you wish to provide support for in each message that you use. In this context you are determining which elements among the optional ones you think are really needed in your deployment and stating as part of your deployment spec that they are required.  The links sub-message, as an example, has an optional element called restrictionAxelCount  which you might wish to require all message issuers in your deployment always use.  

Item b…  You men there is still more to do?       After you have determined what messages and sub-messages you wish to use, and what optional elements inside those message you wish to require of those that create data in your deployment, there remains a final step to profile the data elements themselves.   This comes in two flavors; adding further content and restricting content.   It is a fairly easy process, and will be covered in greater detail in the sections which follows but the principal steps are as follows:

1. Look at every enumerated  list of phrases you will be using and determine if there are phrases which need to be added for local use.

2. Look at every enumerated  list of phrases you will be using and determine if there are phrases which need to be removed for local use.  If this phrase were to occur (say form a message coming from elsewhere) to what alternative phrase could it be mapped?

3. Look at every sub-message and determine what simple elements (added in tail) or complex elements (added in the localxxx entry) need to be added.  Add these to the local schema as needed

4. Look at every location where “free” text can be used in any message and determine exactly what the allowed set of textual elements is to be.  Consider banning various printing control characters from use (values under decimal 31).
  What will be done if one of the prohibited text elements should appear?  

Item c…  Okay we have profiled the message sets for local use, now what?   There is still the need to establish a few words on how the messages are to be used.  This falls largely into the realm of interagency agreements on the use of data and joint behavior, but some portions of it may affect the profiling you have performed on the message sets themselves.  A good example of this might be the common sense rule “do not put rude words on the VMS sign” which might result in a set of words or phrases which your system will test for and suppress in various free text fields.  Another such rule might be something like: “all traffic accident events with a severity of greater then X will always be closed by explicitly issuing a message update with a closed event message status and shall not be allowed to simply time out of existence.”  Rules of this type end up in the local operational concepts you will develop and also in the performance / procurement specifications for parts of the systems that pass the messages.  Rules like the two examples given may also affect the user interface design aspects of some products (and area where the message set standards give no guidance).  

7.4
Structure and Interrelationships within the Standards Framework

In earlier versions of all the standards the relationships to other standards was vague and tenuous at best.  It required expert knowledge and time to know what the original intent of the document was with respect to some data element being reused from another standards efforts.  And frankly this effort was largely beyond most implementations and often ended up in a dead end when the data element one wanted to use turned out no longer to exist or to be in a form that was plainly not suitable.  As standards were revised or changed with experience, this because further muddled.  Few deployments were able to marshal the skills required to assemble a suitable set of standards from which to base a deployment.   Thankfully, due to the efforts of the SDOs and their work in the data registry, this has changed for the better and is now a thing of the past.  

The practices for documenting re-use have been dramatically increased, and in the case of the ATIS standard users no longer have the depend on seeking information directly from other standards to understand how to re-use the data element that are shared from elsewhere.  The information that is required is presented entirely within the ATIS standard itself, and the ASN.1 and XML forms have been extended to fully contains the external data elements required
.  If you examine the current ATIS standard you will see the use of “modules” and “namespaces” which explicitly document the relationships top external data structures used from elsewhere. Every such data structure is then defined in Clause 7 of the standard itself.  The reference work from each SDO is cited in the normal way (showing specifically what revision was used to include and create the final AIS work), and you have the final result presented to you a complete set of ASN.1 or XML from which to base your design.  The cross linking between these modules (which represents a considerable effort to ensures that it is entirely correct) has already been done for you.   You can readily grab the ATIS schema family and rapidly transverse it and use with commonly available tools without having to expend any effort to integrate the portions of others standards which it uses.  From this starting point, there are predefined areas where the local content can be added ad needed, allowing you to adapt the national standards without having the actually muck about with editing them directly (which could introduce local errors).  The mechanical details of how this is managed are presented in practical examples in chapter 7 while a more in-depth summary of what content is reused from other standards is presented in chapter 6.  

7.5
Issues and Challenges to be Addressed in 
Planning to Use the Standards

The primary challenge to successfully using any of the standards is know both what they can do and what you wish to do with them and then to balance the two.  Sort of a Zen thing.  After this, life becomes a matter of expressing what you want and recognizing (by some objective test method) if you have it. Regrettably, sort a drudgery thing.   

You have already achieved a great deal of the first step by getting this far in the training guide.  Undoubtedly you will need to consult with others who are part of you deployment to make some informed choices, but the overall concepts of using the ATIS work should be clear at this point.  Now you need to move to the details of what your deployment needs and the details of achieving this.  Much of the remainder of the guide will deal with the process steps needed to achieve this.  Besides the local profiling spoken of above, you will also develop representative test messages which can be used to validate and sign off on major components of the system.  Completing these steps will significantly lower the risk factors in your program, allow you to get a feel for where the development risk is, and is likely to result in a much better final product. 

One concept that will be restated throughout the reminder of the document is the concept of knowing what you have built.  Only by keeping a firm grasp on this will you be in a position to advance your systems over time and added new features and centers with both depth and breadth of data.  You will have to select some subset of the ATIS standards to deploy, and over time the reasons and rational for this decision may become very difficult to recall, especially after it changes a few times.  That matters less than knowing where you ended up.  Said another way;  Know you baseline, even if you do not know why you have this baseline. 

7.6
Relationship to the National ITS Architecture and Other Standards

The National ITS Architecture serves as a reference framework for the development of ITS standards.  The Architecture partitions transportation-related functions into “subsystems”, identifies the boundary of the overall system functionality using “terminators”, and defines the exchange of information between subsystems and terminators using “architecture flows” (also known as “information flows”).  

Various standards development areas, including advanced traveler information, incident management, commercial vehicle operations, traffic management, and transit management each concentrate on the interfaces and architecture flows in their areas of expertise.  For example, the TMDD standards activity concentrates on the architecture flows in and out of the Traffic Management subsystem, while the TCIP standards activity concentrates on the flows in and out of the Transit Management and Transit Vehicle subsystems.  The ATIS standards effort concentrates primarily on the interface between the Information Service Provider
 and its subscribers, identified in the National ITS Architecture as the Personal Information Access Subsystem (PIAS – Personal Computers, PDAs, etc.), the Remote Traveler Support subsystem (public access kiosks and the like), and the Vehicle Subsystem (private vehicles).  Additionally, the ATIS message set also provides messages that are used on the architecture flows into the Information Service Provider from other center subsystems such as the Traffic Management, Transit Management, and Emergency Management subsystems.  Since other standards activities are also working on standardizing some of these interfaces, the ATIS message set complements and reuses many of the data elements standardized by those other activities (such as the TCIP, TMDD, and Incident Management standards). 
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The ATIS message set was divided into seven major groupings, as shown in section [5.1 Introduction]:

· Mayday

· Tight Bandwidth

· Preference Settings

· Directory Services

· Parking Data

· Trip Guidance

· Traveler Information

Each of these groupings provides messages that standardize specific National ITS Architecture interfaces and information across those interfaces.  

Mayday:

This standards grouping provides messages that address the interface between a vehicle or handheld device (such as a PDA) and a mayday or telematics service provider.  In the National ITS Architecture, this interface is represented by the emergency requests and acknowledgements between the Vehicle or PIAS and the Emergency Management subsystem.  As shown below, the Mayday group standardizes the emergency requests and acknowledgments between the Emergency Management (EM) and the PIAS and Vehicle.
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Tight Bandwidth:

This standards grouping provides messages that apply to reduced bandwidth interfaces (such as wide-area-wireless interfaces), and address primarily the interfaces between the Information Service Provider and the PIAS (personal), RTS (public), and Vehicle subsystems and is therefore mapped to the relevant architecture flows in the National ITS Architecture.  As shown below, the Tight Bandwidth group standardizes the broadcast information, traveler information, and yellow pages information from the Information Service Provider to the PIAS, RTS, and Vehicle subsystems. 
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Preferences Settings:

This standards grouping provides messages to support personalized requests for information from travelers and drivers.  These messages address primarily the interface between the Information Service Provider and the PIAS (personal) and Vehicle Subsystems (VS), and is therefore mapped to the relevant architecture flows in the National ITS Architecture.  As shown below, the Preferences Settings group standardizes the traveler profile from the PIAS and Vehicle subsystems to the Information Service Provider. 
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Directory Services:

This standards grouping provides messages to support directory services, such as that provided by yellow pages service providers.   These messages address primarily the interface between the Information Service Provider and the PIAS (personal), RTS (public), and Vehicle Subsystems (VS), as well as the interface between the Yellow Pages Service Provider and the Information Service Provider, and is therefore mapped to the relevant architecture flows in the National ITS Architecture.  As shown below, the Directory Services group standardizes the travel service information between the Yellow Pages Service Provider and the Information Service Provider, and between the Information Service Provider and the PIAS, RTS, and Vehicle subsystems. 
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Parking Data:

This standards grouping provides messages to address primarily the interface between the Information Service Provider and the PIAS (personal), RTS (public), and Vehicle Subsystems (VS), as well as the interface between the Parking Management subsystem and the Information Service Provider, and is therefore mapped to the relevant architecture flows in the National ITS Architecture.  As shown below, the Parking Data group standardizes the parking information between the Parking Management subsystem and the Information Service Provider, and between the Information Service Provider and the PIAS, RTS, and Vehicle subsystems using the traveler information flow.   Note that parking-related messages can also be exchanged between the PMS and Traffic Management (TMS) and Transit Management (TRMS). 
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Trip Guidance:

This standards grouping provides messages to address primarily the interface between the Information Service Provider and the PIAS (personal), RTS (public), and Vehicle Subsystems (VS), and is therefore mapped to the relevant architecture flows in the National ITS Architecture.  As shown below, the Trip Guidance group standardizes the trip requests from the PIAS, RTS, and Vehicle subsystems to the Information Service Provider, the resultant trip plan, and a confirmation that the proposed trip plan has been accepted by the requester.  Other subsystems could also request routes, such as the Fleet and Freight Management subsystem (FMS).  The Information Service Provider may also provide the routes selected by its subscribers for paratransit services to Transit Management (TRMS) and information about special vehicles such as oversized vehicles or motorcades to Traffic Management (TMS).
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Traveler Information:

This standards grouping provides messages to address primarily the interface used by the Information Service Provider to collect information for use by its subscribers from various agencies, as well as the interface between the Information Service Provider and the PIAS (personal), RTS (public), and Vehicle Subsystems (VS), and is therefore mapped to the relevant architecture flows in the National ITS Architecture.  This information could include traffic conditions, incidents, weather, events, transit information, environmental and speed data from vehicle probes, multimodal information such as information about ferries, airplanes, or trains, etc.  Since the information from other agencies may also be in a format standardized by other standards activities (such as the TMDD, Incident Management, or TCIP activities), the ATIS message set and data elements are common or interoperable with those other message sets.  As shown below, the Traveler Information group standardizes the traveler information requests from the PIAS, RTS, and Vehicle subsystems to the Information Service Provider, the resultant traveler information, and to some extent, the information collected from the Event Promoters, Multimodal Transportation Service Provider, and Information Service Providers in other jurisdictions. 
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Relevance to Regional ITS Architecture Development

The National ITS Architecture is used by cities, states, and regions all over the country to create tailored architectures called “regional ITS architectures” that represent existing and planned ITS system deployments for the region.  These regional architectures use real ITS system names (e.g., ADOT TOC Traffic Workstation, Aztech Traveler Information Kiosks) rather than the generic names used in the National ITS Architecture (e.g., Information Service Provider, Remote Traveler Support).  All of the architecture flows in the National ITS Architecture are reviewed and tailored as part of the regional ITS architecture development process so that each regional ITS architecture includes only the architecture flows that are of interest to the region.   Although many techniques and tools may be used to develop a regional ITS architecture, one of the most commonly used approaches is to use the Turbo ArchitectureTM  software tool that facilitates use of the National ITS Architecture.   An example of one of the diagrams that is generated by Turbo ArchitectureTM  is shown below.

[image: image30.emf]Arizona DOT

ADOT Highway Condition Reporting

System

Utah DOT

UDOT Advanced Traffic Management

System

road network conditions

road network conditions

Existing

Planned


This diagram shows two systems, the information that they exchange now, and the information that they will exchange in the future, represented by a tailored set of architecture flows from the National ITS Architecture.  In this case, only the most relevant architecture flows for this interface were selected from many candidate architecture flows.   The selected architecture flow “road network conditions” has the following default definition:

Current and forecasted traffic information, road and weather conditions, traffic incident information, and other road network status. Either raw data, processed data, or some combination of both may be provided by this architecture flow. Information on diversions and alternate routes, closures, and special traffic restrictions (lane/shoulder use, weight restrictions, width restrictions, HOV requirements) in effect is also included.

The architecture flow is related to underlying detailed definitions in the Logical Architecture and also related to ITS standards that support this type of information exchange.  A regional ITS architecture might be made up of hundreds of interfaces like this that interconnect each of the systems in the region.  

The tailored set of architecture flows that are defined in a regional ITS architecture provide a starting point for determining the ITS standards that are applicable to the region.  There are several ways that a list of relevant ITS standards can be determined from a regional ITS architecture.  The most common approach is to use Turbo ArchitectureTM, which provides reports that show relevant ITS standards for each interface in the regional ITS architecture.  The same list of standards can also be derived directly from the National ITS Architecture web site (www.iteris.com/itsarch).  Each architecture flow on the web site is hyperlinked to the relevant ITS standards; just click on an architecture flow and follow the links to see all related standards.   A third way to identify relevant standards is to use the SDOMAP.MDB Microsoft Access database that identifies every architecture flow–to-ITS standards relationship.  This database is available on the same National ITS Architecture web site.    All three approaches yield the same list of potential ITS standards for each architecture flow.  For example, the “road network conditions” architecture flow in the previous diagram is related to the ATIS standards shown in the following table. It is likely that that the LinkTrafficInformation sub message would end up being used in this case.

	Architecture Flow
	Standard Group
	Doc #
	Standard Title

	road network conditions
	Advanced Traveler Information Systems (ATIS) General Use Standards Group
	SAE J2354
	Message Set for Advanced Traveler Information System (ATIS)

	
	
	SAE J2374
	National Location Referencing Information Report

	
	
	SAE J2529
	Rules for Standardizing Street Names and Route IDs

	
	
	SAE J2540
	Messages for Handling Strings and Look-Up Tables in ATIS Standards

	
	
	SAE J2540-1
	RDS (Radio Data System) Phrase List

	
	
	SAE J2540-2
	ITIS (International Traveler Information Systems) Phrase Lists

	
	
	SAE J2540-3
	National Names Phrase List

	
	
	SAE J2630
	Converting ATIS Message Standards from ASN.1 to XML


Since the initial list of standards provided by Turbo ArchitectureTM or any of the other techniques includes all potential related ITS standards, the provided list is only a starting point.  In addition to the ATIS standards above, this particular architecture flow is related to a few other candidate standards including the  NTCIP Center to Center standards.  Some of the standards that are identified will not apply to your specific implementation; it is necessary to review the list and cull out those standards that don’t apply to your specific implementation.  Consult section XX in this guide for guidance on how to determine the specific ATIS standards to use in your particular deployment.
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8.  Understanding the realm of Related ITS Standards

8.1 Introduction

The ATIS message set standard does not stand alone; in building its messages it frequently makes use of data elements (and to a lesser degree, data frames) from other standards.  This is done to promote re-use across the various sub domains of ITS.  It has the practical effect of making the software investment developed for one application more useful in another.  As a result, one cannot actually deploy a system using the ATIS message set without some reuse of the standards developed elsewhere.
  It is best to procure complete copies of the other standards you will need in order to see and understand the full scope and intent of these efforts, but the minimal information you will require (the specific data definitions and the text of how to use them) is already included in the ATIS standard itself, and the provided ASN.1 and XML listings.  In this section we explore, at a lower level, the kinds of information which are reused from the other major message set efforts by ATIS.  We then go on to discuss various aspects of integrating a complete ITS system and some of the other issues that need to be considered.  

8.2
The major message sets as a harmonized family of standards

In this section we provide a broad summary of the contents found in each of the other center to center message sets and the information in each that are of interest to the ATIS developer.  

8.2.1
Using the ITE TMDD components

The Institute of Transportation Engineers (ITE) has co-developed with AASHTO and NEMA, both the Traffic Management Data Dictionary (TMDD) and its related message sets.
  The contents of this message set covers two distinct areas.  First, the messages needed for the control of roadside traffic devices by a remote center.  Second, the description of traffic events in a format which is largely duplicative of a portion of the features found in the ATIS event sub-message.
  Other supporting messages provide the means to learn about the inventory of devices a center has and its roadwork network inventory as well.  The TMDD messages provide no form of interactive tactical message support, nor do they deal with any transit related issues.  The TMDD messages are published in a form similar to that of ATIS, comprising a set of messages constructed of data elements also developed by the TMDD committee and published together in a standard.  The ATIS effort (and the work of IEEE IM) uses over four dozen of the TMDD data element definitions for traffic management things such as link speed, link restrictions, link owner, etc., and other attributes about the roadway itself.  TMDD in turn uses the ITIS codes developed by the SAE ATIS committee, and to a lesser degree, the SAE LRMS effort as well.  

8.2.2
Using the TCIP components

The Transit Communications Interface Profiles (TCIP) was originally developed by ITE, and it is now being developed by APTA as the “TCIP II” effort.
   It deals with a full suite of transit related issues from route scheduling and run cutting to the needs of daily incident management and vehicle fare and payment systems needed by many fleets.  In this respect, some areas of the TCIP effort are duplicative with those developed elsewhere in other ITS standards, while others are very unique to TCIP.  Active coordination has attempted to at least settle on common data elements whenever possible, but the deployment who will be heavily using the TCIP standards will have to take extra steps to determine when elements and messages of TCIP are best used and when elements from other ITS standards would serve better.  In the area of ATIS this is less of an issue, however differences between the same data elements still do exist.  ATIS uses the TCIP data elements to describe a number of basic parking lot features, the features found at bus and train stops, routing (typically walking) directions, and various transportation amenities for disabled users.  Approximately two dozen such elements are used by ATIS. 

8.2.3
Using the IEEE Incident Management components

The Institute of Electrical and Electronics Engineers (IEEE) has developed the Incident Management (IM) message set as the “tactical” message set to be used between coordinating centers during the handling of an event (often called  “1512” due to its publication number, much like ATIS is referred to as “J2354”).  While ATIS provides what can be viewed as a “summary” message about the current status of an event, the IM effort is very much focused on telling another center what your center is doing at any given time, or requesting specific aid from another center as part of the response  (i.e. “we are rolling two sand trucks from our North depot that will reach the staging area in 10 minutes…”).  In other words IM is a blow by blow and minute by minute message set and is much more detailed, and perhaps contains information that you would not typically want to provide in an ATIS message.  However, when the IM message set does issue general status messages about events
 it is well coordinated with the ATIS message because it uses the ATIS sub-messages themselves (incorporated into the IM message set wholesale) to do this.  The incident referencing and numbering methods and incident filtering methods used by both message sets is also essentially the same.  At a lower level, the ATIS messages use several data elements and structures directly from IM standard.  These include the complex lane description structure as well as the injury sorting counts, and the pedigree structure for complex event histories.  IM uses ATIS structures for time and dates and complex time models, as well as many of the actual entire ATIS messages in its work, often building on them with additional information that only other peer agencies would wish to exchange.
 

8.2.4
Using Physical Devices and NTCIP standards

In general there is no need to manipulate or control roadside devices within the ATIS message set.
  This is the subject area covered by the NTCIP standards which are developed jointly by the ITE, ASSHTO and NENA.  One notable exception to this is the area of environmental sensor systems (ESS, also called remote weather stations).  The data elements defined by the ESS effort are commonly used in ATIS (as well as other places) to describe a variety of weather measurements such as temperature, dew point, and snow depth.  In all, over forty data elements are reused from the ESS standard in ATIS.
 

8.2.5
Using the ASTM ADUS components

The ASTM Archival Data User Services (ADUS) standards deal with the processing and data elements to support the archiving of various types of ITS and road data.
  This information can range from being ATIS messages themselves, to many other kinds of data not of interest to ATIS deployments.  It also includes data that may serve ATIS needs tangentially, such as daily loop counts that can be used to create and maintain ATIS time of day traffic flow models.  ADUS is a bit unique in that it forms a standard that often captures the work of other standards, rather than defining the intricacies of the content itself.  Much of it is concerned with documenting the conditions under which data was collected for latter use (so-called meta-data or data about data).  At this time, there are no data elements reused and shared between ATIS and the ADUS work, as the first set of standards from this group has not yet been completed.  

8.2
The use of ITIS codes across and in the standards

A final set of standards needs to be mentioned, that of the International Traveler Information Systems (ITIS, SAE document J2340.2) which was developed and published by the ATIS committee of SAE.
  This is a set of phrases which are uniformly used by ATIS, IM, TMDD and parts of TCIP to represent common terms and values for short phrases used to describe, sort, and classify ITS messages.  The ITIS codes are integral to producing any ITS deployment at this point.  

The ITIS Codes themselves are a set of over 1200 phrases grouped into about 40 useful sub list categories such as accidents and incidents, precipitation, or traveler group affected.  These categorizations allow the sub lists of the ITIS codes to be used in various contexts of messages as defined by that message.  For example the traveler group affected is used to denote what types of travelers are affected by some advice with entries like “local traffic”, or “pedestrians.”  When used in the actual message, these terms appear in the transmitted messages (in XML) or as a specific code which is uniquely defined for each phrase.  In some deployments the local text for a phrase can vary to suite local conventions, for example local traffic might be expressed as local drivers in some deployment.  Because the same phrase and/or code is used in the message encoding, different user groups, deployments, and manufacturers can all share the same meaning for the phrase code.
   The ITIS phrase standards also allow a wide range of local phrases and codes to be added to the lists to handle unique local conditions.
  

In the ATIS standard (as well as in the other standards) the ITIS codes can be found used in three distinct different styles.  First, and perhaps easiest to conceptualize, is that in general descriptions of events any combination of ITIS codes, interspersed with free text, may occur.  In this form of use the resulting XML rendering more or less forms a natural language sentence which can be read directly.  Note that the codes and/or phrases are still in the native ITIS form, so sorting can still occur on the message contents. Note that because there are no rules regarding the syntax or order of the phrases, it is possible to create message content which is entirely nonsensical.  This form is used by ATIS and IM, but not supported by TMDD. 

An XML fragment instance of this would look like:

  <description> 
<text>The rules of use allow you to combine</text>


<text>freetext like this with ITIS phrases like:</text>


<ITIS>accident involving a pedestrian</ITIS >


<text>and a three headed green kangaroo</text>


<ITIS>follow-up response en-route</ITIS >


<ITIS>and</ITIS >


<ITIS>normal traffic lanes restored</ITIS >


<text>in any combination you wish to create.</text>

  </description>

The second format which occurs is the use a subset of the ITIS codes to create a general category for the type of event that a message is.
   This style is employed to create the data content found in the “top level” categories used to sort and to filter message types in ATIS and IM.  This form is used by ATIS, IM and TMDD in categorizing basic message types.  When expressed in this way, the category of the ITIS phrase is used to form the outer tag name in XML  (or the outer encoding value in ASN.1) and can then be used to determine the general context of the inner ITIS phrase.  So, when the ITIS phrase “calm” is found to be inside a tag labeled “winds” it is obvious this is referring to an aspect of the local weather rather than a light day of traffic flow. 

Two XML fragment instances of this (from the event sub message) would look like:

<typeEvent><roadwork>work in the median</roadwork></typeEvent>

<typeEvent><specialEvents>movie filming</specialEvents></typeEvent>

The final format style is to simply use one of the ITIS sub lists in a message where the specific context of the message makes it clear what the use of the ITIS codes are.  In this case the name of the XML tag surrounding the ITIS phrase is often related to the message content, rather than the name of the ITIS sub list itself.  This form is used by ATIS, TMDD, TCIP and IM.  Consider the lane description data structure which is used to denote the type of lanes or the roadway object and relate their operational status.  In this structure the ITIS sub list of Lanes and Roadways is used to denote roadway features such as ramps, connectors and bridges.  

The ASN.1 fragment from the Lane description is: 

   type         ITIS.LaneRoadway OPTIONAL,

                -- the ITIS code for various lane types 

                -- such as: HOV, left, right, all, ramp, bridge, etc.

An XML fragment instance of this would look like:


<type>middle two lanes</type>

In summary, it is essential to master the basics of the ITIS codes and phrases in order to create messages in any of the center to center message sets. 

8.3
Interfacing with CORBA and DATEX systems users

A number of ATIS deployments may need to interface with other ITS systems (often TMDD types of systems) that have made use of DATEX or CORBA as the underlying interface method.  If you are using DATEX or CORBA as the connection method in both the ATIS systems and the other system, then this should not be a problem.  More likely, you will be not be using one of these methods (perhaps you have chosen an XML based format but the problem is the same for other choices).  In this case your primary concern is how to construct some form of bridge to connect between the two systems.  This is a topic which is beyond the scope of an introductory guide to solve, but some basic guidance can be provided.
 

The first thing to observe is that this problem is going away of its own accord as the world continues its massive trend towards adopting XML.  One facet of this trend is that you can readily use XML over DATEX or CORBA, and just about any other transport encoding or middleware protocol you can name.  As a result, more vendors of such products have some form of ways to create XML and encapsulate it to be carried over the protocol stack in question.  Contact your vendor regarding this; then contact your neighbors to see what they are doing – often the best solution to this type of problem is to understand the migration strategy of the adjacent systems you will need to connect with.  

Other deployments are already wrestling with this issue.  At the time this was being written, one of the major CORBA-based legacy ATIS systems (the Gary Milwaukee Corridor) has already successfully created a duplicate set of XML-based feeds to lower the cost to connect to their CORBA gateway.  

The I-95 coalition, a major multi-state DATEX-based deployment, is redesigning their system to use an XML- based set of message flows while preserving its investment in a DATEX-based set of flows as well.  Several other deployments are also using duplicative flows in order to maintain connections with older systems.

8.4
Interfacing beyond the realm of the ITS Architecture to other systems

The need to connect to other systems is never ending and the boundary will soon take your deployment (if it has not already) beyond the realm of what is considered ITS.  This will likely relate to multiple legacy systems of some sort you need to interface with, but it may also cause you to become connected to other CAD and messaging systems such as 911 call centers, Police and Fire dispatch systems, or the need to connect on temporary and ad hoc basis with state or Federal emergency services as part of a coordinated response program.
   In any event, the process of managing this type of connection is the same as connecting up to another system with ITS.  Know your baseline!  The key is being able to succinctly describe what interfaces you expect from each other.  This has both a message structure-content aspect as well as an intuitional aspect.  You can use the selected parts of the national standards, complete with your local adaptations which were discussed in Section Five, to explain how to work with “your side.”  However, you should also be prepared to provide complete and correct examples of well-formed messages, and even a “safe” place to test and connect the systems before any integration begins in earnest.  The other parties should be prepared to provide the same.  Start simple and keep in mind what the value of any new complexity is to each party.  In general, this is much less an issue with ATIS-based systems than with other ITS standards, and also most of the ATIS message flow to such external groups is simply one of data exporting rather than one of collaborative data content creation. 

8.5
The evolution of multiple standards

The major center to center message set standards found in the ITS are developed by four different committees who each have their own work plans, and establish their own time tables, and process rules for updating and adopting changes to their standards.
  One of the more common questions that occurs when looking over a standard which is made up from pieces taken from other standards is, “how can the reader know if he is using the “imported” parts of the standard from other places correctly,” and “how can he keep track of such disparate changes that will occur over time?”  The short answer to this, is that it takes a lot more effort than you probably want to expend to keep it all straight.  

The complexity which this inflected on builders resulted in much confusion regarding which data element or message definition was to be used when various revisions differed.  It was soon obvious that users demanded a change in how each standard documented the work of other standards.  Over the course of years the best approach to this was worked out in the data registry meetings, and at this time a religious set of documentation methods is now in place.  Following this path, the SAE ATIS committee moved away from the techniques used in the first generation standard where the linkages to other standards were often implied and vague, past the style of explicitly documenting in the ASN.1 comments the relationships that were pioneered in the IEEE IM work, to its current format style of providing explicit linkages to the other standards when used, that produce entire and complete sets of listings.  Coupled with this is Clause Seven of the standards which calls out and denotes the actual included data elements used from other standards, and provides any additional information and usage commentary needed.  By taking these extra steps the ATIS standard remains tightly cross connected to the other ITS efforts, but is itself essentially self contained as it includes the bits of code that are references from other standards which are required to implement ATIS.  The ASN.1, which is produced by the standard, includes modules which contains those portions of other standards used in ATIS, while the XML includes namespaces which contain the same portions in their XML representation form.

Today what you receive from the ATIS standards is a coherent, complete and unified set of messages that include all the parts needed from the other standards.
  Note that the last sentence did not say up to date – a concept often in the eye of the beholder.  The reality of the matter is that because each committee proceeds with revisions of its own standards at its own rate of speed, it is impossible to hold up another standard while waiting for the first one to finish.  The best that can be achieved is to state words to the effect that: in standard One, when issued, its use of standard Two is what is as follows… and then provide documentation regarding precisely what was used, how it was used, and how it was defined at that time.  Then the matter of periodically revising each standard to track changes, brought to it by changes in another standard, can be dealt with in a committee process and the developer’s questions of “what definition am I supposed to use here” never comes up.  The developer who is not interested in the debate of the committee simply uses the periodically re-issued “official” standards with its component parts, when they are published.  Those with a greater interest are invited to joint the committee process.
 

8.7
Issues and Challenges to be Addressed in Planning to 
Use ALL the Standards

If you will be using messages from other standards in conjunction with the ATIS work, there is one area which you will want to change from the schema given to you by the SAE ATIS committee.  You will need to replace the ATIS-provided schema for that other standard (likely to be TMDD, IM TCIP or NTCIP) with the full and complete schema which the other standards committee will provide you.  In a similar way, it is likely you will use the full schema provided by the ATIS committee in place of some smaller ATIS sub schema which that other standards provided.   By doing this, the message sets in both standards will have access not only to the parts of the schema which they use, but the entire set of definitions which make up the standards itself.  

8.8
Using the National Data Registry to Track Changes that 
Affect Your Deployment

If you want to track the changes between data elements used by each standard and see the revisions and proposed changes to a data element, frame or message, then the IEEE Data registry is the place to look.
  At this time, use of the registry is free, however you must first register to become a user.  The place to start is xxx.  

The registry forms a large database used by the standards developers to exchange and compare their work and to obtain the most recent work of others.   The long term future of the data registry is at this time being reviewed, but this much is clear: the data registry fulfills three distinct and vital roles to two different user groups.  First, it allows standards developers to coordinate between each other to produce better standards.  Second, it allows deployments to seek out existing data elements and enter their own to allow reuse rather than creation of new elements to meet local deployment needs.  Finally, it allows deployments to obtain and order sets and sub sets of the registry holding to extract from it only those element’s needs for a specific set of functions that a deployment wishes to build.  In this last role, the registry is acting as a giant custom filter to expose to the deployment only the elements that they might need for some applications.  Coupled with tools like Mini-Edit, the registry can be used to rapidly extract a coherent set of elements and messages from which to build unique ITS applications. 

At one time the registry was to involve a concept of allowing users to comment on specific data elements and messages in the registry, as a way to gather comments and concerns and issues which needed to be addressed by the committee in charge of that entry.  At this point in time these features have not been enabled in the registry and such comments should be forward to the standards committee directly.  

At one time the registry was to involve a concept of allowing a way for the user community to download sets of data and information from across the different standards, which could then be merged and used directly as the starting point for a deployment’s local needs.   This would involve an equitable method of payment as needed back to the SDOs who held copyrights and other IPRs on the contents.  At the time of writing this has yet to occur.  Many of the features involved with this can be performed with the Mini-Edit tool in the “data steward” form given to the SDOs, but not by the form of the tool which will be given to general users. 

At one time a concept for the registry involved allowing each deployment to register that they were, in fact, using some messages or set of elements.  By this registration process it would become possible to automatically access the impact to other than a proposed change to some definition that it might involve.  At the time of writing this has not yet occurred. 

These materials are released at this time for peer review comments by others in the ITS industry.  Comments should be sent to:  <davidkelley@itsware.net>   This document is copyrighted 2003 by David Kelley and SubCarrier Systems Corporation (SCSC).  This document represents an interim work for hire produced for the benefit of the Society of Automotive Engineers (SAE) in conjunction with their involvement with the DOT FHWA and the cooperative development agreement.  All rights reserved. 




























� 	The Grid profile was notable for being able to establish small working maps in which one could describe many roadways and lat-log points in small (<32 bit) qualities.  It remains a very useful profile when creating small custom maps such as those commonly used on web pages. 


� 	The actual ITIS codes are widely used in all the major message sets and are found in a standard called SAE J2540.2 ITIS Phrase Lists (International Traveler Information Systems).  These are the ~1000 codes used to describe common traffic events which are widely used in the sorting and description portions of all the messages.  The J2340 standard itself provides a great many technical details on how tables comprised of any set of needed phrases are created and manipulated in the standards.  


� 	The route messages support both restrictions for the vehicle and driver as well as preferences for the vehicle and driver.  In this way preference items such as “can use HOV lane” are accommodated, as well as restriction items such as “overheight vehicle” types of attributes.  By use of the additional attributers which can be added to the route requests and responses to the message sets which can provide a suitable place to create routing systems to cater to special permitting needs for providing transit information, as well as for the individual private driver. 


� 	The routes of ATIS are also used directly by the IEEE Incident Management message set as a way to provide directions to emergency response personal, regarding how to ingress and egress from an incident and direct them to the proper staging area. This is typical of the type of message reuse found between the major center to center message sets. 


� 	In ATIS, events which are preplanned are not treated particularly differently than events which are not, other than to allow more complex time relationships to be expressed.  Therefore, while a simple vehicle accident may have time information such as the time to clear the event or the time until a specific lane is again cleared, it will not have the complex times found with a known pre-planned event such as routine paving operations, which may span many days and have a collection of active operating times, lane blockages, alternative routes which differ by time, and other complex time information. 


� 	The traveler information messages and other groups of ATIS will also be able to be sent over DSRC, however these immediate danger messages have been given a special high priority channel in the DSRC allocation process. 


� 	This is further developed in the subsequent sections, however a key point is that some deployments may elect to use the top level “ATISMessage” as the one and only message they support, parsing this message down to the several lower component messages that make it up.  Another deployment may elect to expose each of these lower messages as endpoints that users may access directly.  There are benefits from each choice.  The underlying structures are the same regardless, so message reuse can occur.


� 	You may also find it useful to such documentation files for yourself when profiling the message set for local use.  


� 	As any new message types are added they will likely be added to this top level switch statement structure.   Note that other message groups defined in ATIS, such as the Mayday category, are not within this message structure. 


� 	The filter sections should be considered to form a series of elements that are logically ANDed together.  Within each element items represent an ORed logical grouping.  It is possible to develop a system design such that the filter elements can be formed directly into a logical query using SQL or other languages.


� 	Supporting every LRMS profile in every context of use is complex and cost prohibitive.  You will likely want to profile the supported formats to be a useful subset of data.  This is a major cost impact area. 


� 	This can be very useful for requesting the information about a location by name such as a filter to get the current weather conditions around the city of Rancho Relaxo.


� 	All events, or messages (or “utterances” for lack of a better term) have a unique event ID associated with them.  This is used to link related events in various ways, as well as allowing the establishment of an information request that translates to a direct request for information of THAT event.  The event numbering methods are covered in detail in a subsequent section. 


� 	Data providers are expected to marshal and run data processes on time boundaries that make business sense to their own operations.  The frequency element in the message is simply a way for both parties to exchange desired update rates.   Compliance with the message is achieved by being able to send and receive messages with the content correctly structured.  However, no performance requirement (i.e. actually replying at the precise moment requested) is placed on either party as a function of the message set.





� 	If you need to perform operations with actual hazardous goods movements and require proper DOT manifest documents, consider using the IEEE 1512.3 standard which provides a complete set of messages that exchange various shipping documents meeting the Federal regulations.


� 	A reply to a prior message (regardless of the duration involved) will contain the original initiating message ID here.  Therefore a subscription that caused data to be returned for 6 months would still have in the ResponseTo field the original message ID of the original filter message six months latter. 


� 	And here we explicitly mean “message”  - as in a complete top level self contained chunk. The term “message” is often used in this document and elsewhere in a natural language fashion to mean any useful sized portion of an actual message at hand.


� 	In general the limit of 100 items has been chosen in the ATIS work to provide a large but finite bound to arrays.  Builders concerned with buffer size management should use these values, however local polices may create smaller limits.  These limits were chosen to limit messages to reasonable package sizes, but they do not limit the number or overall size of the messages one can construct and send.  In this case, note that while one could have a response group with as many as 10 * 100 = 1000 underlying messages, the response group itself can be repeated 100 times in the message; hence, a “limit” of 10,000 messages per actual message package.  There is no limit to the number of messages that can be sent.  In general, this allows organizing message contents along other boundaries, such as the source of the data or the area of coverage, or the basic types.  In any of these organizational choices, the head portion of each sub-message is still used to provide whatever relationship information is needed between message entries.  


� 	Further usage details are given for these elements in a moment, right now we seek only to shown how they fit into the overall message format.  


� 	Unique within the scope of the data provider and the messages which a user sees from that data provider, ensuring uniqueness when data is being merged from multiple sources is the responsibility of the data provider.  Often this can be easily achieved by simply pre-pending the name of the source (such as the issuingAgency) to the id field. 


� 	In many systems this is designed to never happen because a new revised set of messages is issued and sent more often than the expire time setting.  In such a system only a user who has become disconnected from the data feed will have messages that “stale out” and reach the expiry time point. 


� 	In many drafts of the standard there appeared a primary location and a secondary location.  The operational concept was that the secondary location could be used for a coverage extent or to denote how far an event has spread (such as traffic backing up).  In the final standard this was eliminated from ATIS when the same basic features were reflected into the LRMS effort itself.


� 	But unlike the localData structure it can vary in what content is used between each message sent and each time it is used.  And it does not require any sort of prior schema agreement between parties.  


� 	All of the localData definitions are contained in a local XML schema which is provided along with the rest of the complete schema set.  If there is no desire to define further local schema entries, the file is simply used as is. 


� 	Note to the committee from the author: One of my own ballot comments is that these two items should be enclosed in a choice statement so that you can only pick one or the other, or neither – never both.


� 	ITIS codes are covered in greater detail in the next section.  To conserve space, only a representative portion of the ITIS codes are given in any of the examples.  The actual code set contains additional entries.  If you wish to look at all the codes in any of these elements, use the ITIS Code Pop Up Utility which you can find on the training support CD.  Most of the weather related code groups can be found on the “Travel Environment” page of entries.


� 		This is one of the few times when the ITIS codes, combined in a single list, are required or needed in potentially three different ways at once.  When this could occur in a message, a sequence of the ITIS codes is employed.  This happens most often with the description portions of an incident message, where sequences of ITIS codes are found mixed with free text. 





� 		If these two keyword phrases are rigorously inserted in the data stream coming from a legacy system, then it becomes possible to use parsing methods to properly divide out the three types of content and insert them into the message as needed.


� 	In fact systems that relay on all parties having the same basemap have, in general, been deployment failures.  So ITS messages, and the LRMS message set work in particular,  have devised ways to unambiguously refer to the same object on different maps with different qualities and features.  This remains perhaps the biggest obstacle to achieving compete interoperation. 


� 	Because the ATIS standard is provided to you with a set of complete schemas, you can ignore this fact.  The schema set has inside it whatever items you will need to re-use from other standards of ITS.  However, if you start to merge message sets from across the different realms (TMDD, IM, ATIS, TCIP), then you will likely need to understand this module naming and learn how to assemble your own schema sets.  If this is the case in your deployment, contact SAE for some additional tools which can be of help to you in this. 


� 	As a ballot comment, the author has suggested that this inner type element be renamed kind.


� 	These are the times of the actual event itself, not of the message itself, or of when the message was created, updated, sent, or presumed to expire.  Those types of time values are handled in the head portions of the message frame.  


� 	In the world of ATIS, the “8th day” is used to convey the concept of a “holiday.”


� 	Also covered in this guide is use of  the route sub-message in the incident management message set.  In this context it is used to provide evacuation directions during events,  driving directions to responders involved in an event, and command and control instructions to mobile resources from a center. 


� 	Commercial services might also wish to look at using the Open Travel Alliance XML work as well. 


� 	Consider what can happen if you get overly zealous with this.  In general you want to make the element a requirement in your design spec and procurement spec, but not remove the OPTIONAL keyword in the message structure so that you can still skip using it when you need it practical.  Consider an array of loop sensors you are trying to send back which also has an element for imputed speed.  You would want this element optional for the times that some sensors were broken and no speed could be returned. 


� 	As a general rule you should always specify that your builders create receiving side software that is capable of receiving any combination the optional elements or not without breaking.  Whether your software processes and understands all these elements is another matter, but well written software should never break because it received a fully formed message with additional valid content that it did not expect to process. 


� 	In general ATIS allows Latin-1 characters to be used, but most deployments can live with only the “ASCII” character sets.  But also consider banning control items such as: the form feed char, the bell char, tabs, end of transmission, delete, etc. Consider what you system would do if it found one of these chars in the middle of some text? 


� 	LRMS is the sole exception to this.  In the ATIS standard, only the top level LRMS profiles are provided, but in use the entire standard (from each data frame down the least data element) is incorporated by reference and the entire LRMS collection is included in the LRMS schema. 


� 	The National ITS Architecture uses the term “Information Service Provider” to refer to any provider of ATIS information.  This maps functionally to the source of the data and has little to do with the organization relationships involved.  In other words, a TMC center  sending ATIS information to other centers would be an ISP in the nomenclature of the National ITS Architecture team. 


� 	In fact, many deployments will likely be using large parts of ATIS alongside parts of the IEEE Incident Management and the ITE TMDD message sets.  Common methods of numbering incidents, classifying  events, invoking resources, and describing events make this type of integration fairly straightforward across the message sets. 


� 	For further information contact the web site of each.  For ITE  � HYPERLINK "http://www.ite.org" ��http://www.ite.org�    For AASHTO  � HYPERLINK "http://www.transportation.org/" ��http://www.transportation.org/�   For NEMA  � HYPERLINK "http://www.nema.org/" ��http://www.nema.org/�    In each case there are areas of each web site dedicated to the ITS programs and the committees that focus on ITS standards.


� 	This has been an area of major discord between the two committees for some time now.  The TMDD formulated event messages come from a legacy of early systems developed for rural deployments with some improvements added to handle the requirements of more urban users.  It is a fair observation to note that there is no technical reason to use this part of the TMDD effort if you are going to be using ATIS and/or IM messages in your deployment.  If this is the case, then the portions of the TMDD effort, which will actually have unique merit to you, are those parts dealing with the remote control of the roadside devices in other centers.  ATIS provides a superior set of messages for event description and summaries of all types, while the IM message set provides the tactical messages needed between agencies to coordinate the actual response to the event and to share data between agencies. 


� 	In this footnote I would like to at least tell the user where to go to get the TCIP One and TCIP Two dueling standards, and give some pointers to figuring out precisely who has the ball on this one. 


� 	This often happens when the event relates to roadwork or construction or other preplanned events.  At other times, it is a straight forward matter to derive ATIS messages from the header sections of the IM IDX messages as they use the same ITIS codes, descriptions  and status elements.  


� 	For example, IM builds its road construction message directly from the ATIS event message, but also adds additional information like the home phone number of the depot supervisor for that important 


at-2-AM-call you need to make.  This is not the type of additional information you would want to share in ATIS. 


� 	If you need to send the same message to a variable message sign as you wish to be displayed for an ATIS message, then the way this would be achieved would be to use the IM message set to encapsulate both.  The ATIS message would be encoded in the normal way, and the VMS control message would be encoded using the interface exposed by the TMDD message set, which would in turn, map to the NTCIP message set at the center which owned the sign in question.  


� 	And in its next revision the ESS standard will likely use the ITIS codes for most of the subjective measurement phrases, such as party cloudy skies or freezing rain, that in the current draft are comprised of a unique (and therefore slightly disjoint) sub set of the ITIS codes.  


� 	For further information contact the web site of ASTM at �HYPERLINK "http://www.astm.org/"��http://www.astm.org�    The ADUS committee is organized as part of the Committee E17 on Vehicle-Pavement Systems , designated as E17.54. 


� 	The document in itself is one part of a four document set published by SAE.  Standard J2540 itself deals with the rules and encoding methods used to create and manipulate all types of strings and values, while the three volumes (.1, .2, .3) all deal with sets of strings used in various areas of ITS.  Of these, Volume 2 on ITIS, is by far the most important one.  A complete on-line database of the phrases in J2540.2 is part of your training package, as well as the utility tool “ITIS Phase Picker” which can be used as a handy way to browse the codes and find entries.  


� 	And deployments who wish to build business rules predicated on the automatic sorting and processing of the message contents can established such systems with confidence. 


� 	In general the ASN.1 code values from 128 to 255 of every sub list can be added to by local deployments.  Also the XML schemas can be extended (in the local schema) to add local codes. 


� 	A subset is used because not all the ITIS codes make sense as possible categories or types of events.  Items like “qualifiers” are not part of the list.  Categories like “accidents and incident” or “weather conditions” obviously do and are used in the event type list.  


� 	One other reference to mention is a white paper titled “Advice on Using CORBA in a 1512 deployment.”  This was created by the IEEE Incident Management committee for dealing with how to use CORBA and XML in developing systems that will be using the 1512 IM work.  It basically calls for using the native CORBA services in conjunction with expressing the messages themselves in chunks of XML.  


� 	This type of dual flow mentality is a favorite method to “upgrade” to using standards and XML while still leaving a legacy system and its formats in place. The training materials provide several tools to help you export data from such legacy flows into the standards.  


� 	There is really no content of any consequence in ATIS that comes from these other groups, so it is likely someone may need to develop a processing step to reformat content to fit the other center’s model if this is required.  Consider the data elements found in the IEEE 1512.2 volume of work and use them if applicable, many of them come from national standards used by Fire, Police and the Judicial system such as NCIC 2000.


� 	Yet another group (the C2C committee) works on the center to center exchange itself for the exchanges used by the TMDD and NTCIP work.  The ATIS committee and the IM committees perform this same function within their own committees.  While there is no formal relationship between the C2C group and any other group besides TMDD, there are ad hoc attempts to keep the work aligned when conditions allow.


� 	The terms “module” and namespace” are used by ASN.1 and XML respectively to describe the organizational units of related sections of code.  The ATIS work resides in a module / namespace called “atis” and other portions of code from other parts of ITS reside in other similar names locations.  This naming was developed by the data registry process between the standards bodies.  Your own code will live in a module / namespace called “local.”


� 	Note that it will contain only the parts of the other standard which are used by ATIS, a subset of the whole.  If you are using the complete other standard you will want to use the complete schema for it as well.  If you are using the IM standards for example, you can replace the IM namespace and schema provided by SAE ATIS with the one provided by IEEE IM, and then you would have all the definitions you required.  In general, there is no issue with using a “complete” schema, the provided partial schemas are simply smaller in size. 


� 	These changes are expected to be minor and, in general, to refine coordination rather than to change prior work.  This is not always the case, and often participating in the committee process can be your best hedge bet to understanding the issues and potential changes that may occur. 


� 	It must be said that at this time the data registry is still more of an awkward tool for the standards developer than an easy tool for the standards user.  While there remains high expectations for the data registry to be “the place to coordinate coordination,” at this time you should remain engaged with the committees developing the standards of concern to you as well.   
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