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Chapter One

Foreword  - Purpose of the Guide
1.
Forward – Purpose of the Guide
This guide has been created as part of the outreach and deployment support for those using the ATIS message set standards.  Its purpose is to acquaint readers with the overall scope and approach to ATIS, which is the US national standardized way of providing public information about events of interest to the traveling public at large.  Unlike some of the other prior guide documents which have been created and which deal with why standards are useful or why various methodology of standards development have been employed, this guide focuses more on the mechanical details of how to use the content specified in the message set standard and how to deploy real systems and solve real problems.  Great emphasis is placed on discussing and demonstrating solutions to common local deployment problems and needs for unique customization, while still making the maximum use practical of the national standard.  Said another way, this guide serves as both a guidebook and cookbook for persons architecting a deployment that will be using the ATIS standards (and the other related ITS standards).  Such persons need to acquire an understanding deeper than simply an overview to the subject in order to be able to capably proceed to either specify (procure) such a system or to implement (build) it.  This guide serves as a resource to both.  

After completing this guide, readers should be able to:

· Understand the framework in which ATIS messages are constructed, exchanged, published, and subscribed to.  Be able to speak knowledgably about which of these message types and message exchange patterns would be needed in their own deployment and which are not. 

· Understand and construct well-formed examples of the EventMessage with various common types of information regarding incidents, events (preplanned and not), and various conditions and data sets about those events.

· Understand and construct well-formed examples of the other support messages such as WeatherReports and RoadConditions or LinkConditions and be able to join messages together to form complex descriptions of events and situations. 

· Understand and construct examples of using the ITIS code family to classify events into standardized categories, describe events with sequences of phrases, and how to extend these tables when needed in local deployments. 

· Understand the conceptual process of extending and restricting the messages in the national standard to meet local needs for additional or for less content.  

· Understand the nature of how other ITS standards (IM TMDD, TCIP) fit with and share common elements with the ATIS work and be able to understand to what degree their own deployment may need to integrate multiple standards at the same time.  

· Understand the primary concepts in developing a local message testing strategy and how to apply it to different portions of a deployment to validate conformance of the overall systems to ensure it meets the local design goals.  

· Understand where to go for additional technical help and support and what resources exist at both the ATIS level and the ITS JPO office level to further support their needs. 

Chapter TWO 
 Scope
2.

SCOPE

The guide provides an overview of the ATIS message and the content found in each and provides many examples of how to properly relate typical information and semantic information in them.  It contains and touches on a wide number of related issues and choices which any deployment will have to deal with and offers some recommended practices, or at least key considerations, for many of these.  However, it offers almost no information on the style of display or human interface that is used to present this information to the end user.

It does not contain an exhaustive checklist of things you will need to do to ensure the success of your deployment, nor does it contain much background material on many diverse areas of information technology that are involved.  The reader is expected to be at least somewhat familiar with an alphabet soup of such technologies (ASN, HTML, SQL, TCP/IP, XML, WSI, etc.) and the document freely presumes that the reader has mastered a fundamental understanding of each.  For most of these, numerous textbooks at any local bookstore can provide additional data when needed, although frankly sufficient information can often be downloaded from the Web or found in other ITS documents.  The guide does not provide source level code examples or recommend architectural choices that are a function of your design.  It does, however, discuss the design considerations you should consider when approaching these topics. 

Deeper knowledge would be expected for those involved in the building of the actual system, but a cursory level is sufficient for most of the examples provided here.  For those with a thirst for deep technical questions and debates about the standards and their proper use (not only ATIS but other ITS message sets as well), a web-based discussion board is the place to seek further information.  [Insert link here]  At this time, this is the only resource that spans across multiple ITS domains and standards to provide a single common forum for debate.  Supported by other SDOs and committees besides the SAE, it is expected to continue to grow with time.  The examples given in the guide are in general precise, detailed, and technically correct, but the discussion board has many more of such examples and is an active forum where those involved in both the development and use of these standards, debates how to best solve issues with the standard.  It forms an excellent collection of best practices information and the chances are that any issue you may have has already been posted, debated and solved in that community.  For deep technical exchanges with others, this should be your resource of choice.  

Besides this guide document, the training and outreach course materials, and the discussion forum to support technical questions, there are a number of other resources to be mentioned which can be of value to you.  Two are worthy of note here.  First, the FHWA itself and its regional offices and resources.  Take a look at http://ops.fhwa.dot.gov/aboutus/aboutus.htm for a starting point, but many readers will already know the local face of pertinent program areas that may impact your deployment.  These people exist to be a resource to you and want your project to succeed, allow them to help.  Second, the peer-to-peer program has over a 100 experienced working ITS professionals who can help you with a wide range of problems and who can be invaluable in creating the right bid package and objectives for your deployment.  Start with the links at http://ops.fhwa.dot.gov/int_its_deployment/standards_imp/p2p.htm or at www.its.dot.gov/peer/peer.htm to find the right relevant resource to assist you.

Finally, consider joining the SAE ATIS committee itself.  The best way to stay informed on this subject and to have some input to a process such as furthering the evolution of the standard, is to be a part of it.    

Chapter THREE
Organization of this Guide



3.
Organization of this Guide
The overall flow of topics and information in this guide follows an outline created by ITE in the outreach process and is followed by the others guides.  Throughout the guide there will be information found of value to both “buyers” and “builders” of such systems.  These are the terms used by ITE in its guide and are analogous to the person specifying the system to be built (the overall procurement or RFP developer) and the proposer or ultimate developer and/or system integrators of the system when it is built.  

The guide is organized into twelve major sections as follows.  

1. Forward

The section you are now reading provides a summary of the overall document. 

2. Scope

The guide provides an overview of the ATIS message and the content found in each, and provides many examples of how to properly relate typical information and semantic information in them.

3. References

This section provides additional documentation (typically other related standards) that users of the guide may need to review or consult. 

4. Organization of this Guide

The overall flow of topics and information in this guide follows an outline created by ITE in the outreach process and is followed by the others guides.
5. Glossary

This section provides short definitions of many terms and much of the "alphabet soup" of acronyms and technology that ITS and ATIS make use of. 

6. Overview of ATIS

This section provides a historical review of the objective of the ATIS effort and how that fits with the effort of the other functional areas of ITS.  

7. Understanding ATIS

This section covers the major messages found in ATIS and dwells on their proper use in typical environments.  While it does not cover the directory messages or the routing messages (these are covered in another guide), the use of the all important Event messages, as well as its various parts, is well covered.  Many graphics taken directly from the XML form of the standard are used in this section also.  Numerous examples are presented. 

8. Related ITS Standards

This section deals with the other standards that are part of the overall ITS message systems that are integrated with the ATIS message set and used by reference in its messages and in its XML schemas.  Some of the issues relating to using the messages within CORBA systems are covered as well. 

9. Local Systems Issues

This is a section that deals with issues of profiling and using the standard in local environments.  It uses  the local extension methods to add additional elements, phrases, and contents to the messages to handle local needs.  It shows how to approach this issue and still remain in conformance with the national standard. 

10. Testing Guidance 

A final section dealing with consideration on how you can test and validate your system to ensure that it works and that as other deployments are added to it (share and exchange data with it), that they meet your data integrity needs. 

Chapter FOUR
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5.
Glossary and Definitions

5.1 Definitions

5.1 abstraction: Abstraction is the separation of a service from its implementation.  This is an architectural strategy for giving a business more flexibility and also more independence from its underlying technology.

5.2 advanced traffic management system (ATMS): The hardware and software decision support system that provides the traffic management center its operational functionality.  An ATMS system typically manages field devices, collects multiple formats and types of data, generates automated response plans and manages the dissemination of information to interested parties.  In a local Intelligent Transportation System (ITS) network environment, the ATMS is an intelligent node and often is the central node for many ITS functions.

5.3 advanced traveler information systems (ATIS): In the context of this standard, ATIS is one of the major message sets of ITS which contains a number of message structures used to convey information to the public at large.  It is available in the J2354 volume from the SAE.

5.4 application profile-common object request broker architecture (AP-CORBA): One of two communications protocols identified by the National Transportation Communications for ITS Protocol (NTCIP) Center-to-Center Working Group as an Intelligent Transportation System (ITS) standard protocol, sometimes more completely referred to as NTCIP AP-CORBA. The other protocol is Application Profile-Data Exchange-ASN.1  (AP-DATEX-ASN).  An XML pn.file is also being developed.

5.5 application profile-data exchange-ASN.1 (AP-DATEX-ASN): One of two communications protocols identified by the National Transportation Communications for ITS Protocol (NTCIP) Center-to-Center Working Group as an intelligent transportation system (ITS) standard protocol, sometimes more completely referred to as NTCIP AP-DATEX-ASN.  The other protocol is NTCIP Application Profile-Common Object Request Broker Architecture (NTCIP AP-CORBA).

5.6 application-specific data dictionary: A data dictionary specific to a particular implementation of an ITS application.  Local deployments which use ATIS (or other message sets) may often select a subset of the defined messages meeting their specific needs and create an application-specific data dictionary for that deployment.

5.7 area: A generic term for a bounded, continuous, two-dimensional object that may or may not include its boundary.

5.8 asynchronous: A transaction response that does not occur immediately.  The response is essentially disconnected in the business flow from the request.

5.9 attribute: Any documenting characteristic of any entity.  Used in XML to mean a specific type of tagged data found within an element.  In general, the ITS use of XML formatting does not make a heavy use of attributes, however some useful exceptions do occur.

5.10 BLOB: (slang) Binary Large Object, a term used to refer to a string of encoded information whose internal structure is not known and, hence, is treated as a monolithic lump of data.

5.11 bread crumb path: (slang) A term for a periodic sequence of position locations representing a path of interest.  Presumably influenced by the tale of Hansel and Gretel.

5.12 business reference model: This is a description of an organization’s lines of business, internal structure, customers and partners from an enterprise perspective.

5.13 byte type encoding: A type of information encoding where units of information are handled in modular increments of 8 bits.

5.14 center: In the context of this standard, a center is a connection point on a network capable of exchanging 1512 formatted messages with other centers.  More practically, a center can range in complexity from large multi-computer environments to a simple laptop, and may be associated with a similar wide range or span of commands and controls in any given local government agreement or incident deployment.

5.15 center: Any point of communication used in the control of resources.  Centers can communicate with one another and each have various rights to data access with each other.  Centers cross boundaries of infrastructure ownership, response duties, jurisdictional responsibility, etc., in various ways.  

5.16 choreographed service: When services are grouped in a particular sequence to collectively perform some business function, they are said to be choreographed or orchestrated.

5.17 component: A component is part of a software application or system that implements a service.

5.18 condition: A condition is a factor that affects the content or direction of the information exchange.  It can be used to describe business rules that affect a specific exchange.

5.19 coordinate system: A reference system for the unique definition of a location of a point in                      n-dimensional space.

5.20 coarse grained: A service which typically bundles functionality at a level that makes sense for a business process by reusing several underlying micro-services.  The services are said to be “coarse grained” while the micro-services are “fine grained.”

5.21 data: Representations of static or dynamic entities in a formalized manner suitable for communication, interpretation, or processing by humans or by machines.

5.22 data concept: Any of a group of data dictionary structures defined by IEEE Std 1489-1999  (e.g., data element, data element concept, entity type, property, value domain, data frame, or message and generic property domain) referring to abstractions or things in the natural world that can be identified with explicit boundaries and meaning and whose properties and behavior all follow the same rules.

5.24 data consumer: Any entity in the ITS environment which consumes data from others.  Often called a traveler, even though providing this data to end traveler devices is less common than providing it to other data consumers that may service travelers (typically with a final formatting translation).  Data consumers may also act as data suppliers to others at the same time.  Data consumers derive some benefit from the data they obtain, this  may occur from rendering data to support users, such as rendering it to web pages for human use.  In the context of this standard, data consumers make use of the ATIS message set to format and structure the data exchanges in which they engage when communicating with data suppliers.

5.26 data dictionary: A collection of descriptions and definitions for documenting, storing and retrieving the syntactical form (i.e., representational form) and some usage semantics of data elements (DEs) and other data concepts.  The major message sets of ITS, of which ATIS is but one, are kept and represented in a data dictionary.  Refer to IEEE Std 1489-1999.

5.28 data element (DE): A syntactically formal representation of some single unit of information of interest (such as a fact, proposition, observation, etc.) with a singular instance value at any point in time, about some entity of interest (e.g., a person, place, process, property, object, concept, association, state, event).  A data element (DE) is considered indivisible in a certain context.

5.30 data frame: The term Data Structure which appears in the Base Standard is now more commonly called a Data Frame.  The definition, which follows, remains the same: Any construct (including DEs) used to represent the contents of a Data Dictionary.  From  a computer science perspective, data structures are viewed as logical groupings of DEs, used in this document to describe "messages" or parts of messages.  The data structures are comprised of the data elements defined in this standard and in the data dictionary, but do not "represent the contents of a data dictionary" directly, they organize them within a framework where useful systems can be constructed.  (One could say they present the contents of a Data Dictionary in a useful way).  It is a grouping of data elements (DEs) primarily for the purpose of referring to the group with a single name, and thereby efficiently reusing groups of DEs that commonly appear together (as an ASN.1 sequence, sequence of, set, set of, or choice) in a message body specification.  This data concept type may, however, be used to specify groups of DEs for other purposes as well.

5.32 data registry: An advanced data dictionary that contains not only data about data elements in terms of their names, representational forms and usage in applications, but also substantial data about the semantics or meaning associated with the data elements as concepts that describe or provide information about real or abstract entities. A data registry may contain abstract data concepts that do not get directly represented as data elements in any application system, but which help in information interchange and reuse both from the perspective of human users and for machine-interpretation of data elements.  Within the ITS industry, there is a data registry established and run by the IEEE which contains the contents of this standard.  SAE and the ATIS committee has also developed tools to access and use the data found in the registry as an aid to deployments.

5.33 data structure: Any construct (including data elements, data frames, and other data concepts) used to represent the contents of a data dictionary.

5.34 data supplier: Any center in the ITS environment which provides data to others.  Often called an ISP in older documents.  While often thought of as a public agency sending data out, a data supplier may be public or private in nature, and may supply information across various grouping of regional areas or content.  Data suppliers may also act as data consumers from other data suppliers.  Data suppliers may render data to support end users, such as rendering it to web pages for human use.  In the context of this standard, data suppliers will make use of the ATIS message set to format and structure the data exchanges which they engage in when servicing data consumers.

5.35 data type: A classification of the collection of letters, digits, and/or symbols used to encode values of a data element based upon the operations that can be performed on the data element.  For example, real, integer, character string, Boolean, bitstring, etc.

5.36 dialog: A sequence of two or more messages which are exchanged in a known sequence and format (typically of a request followed by one or more replies), which are considered a bound transactional exchange between the parties.

5.37 digital map database: A structured set of digital and alphanumeric data that portray geographic locations and relationships of spatial features.  Typically, such structures represent, but are not limited to the digital form of hard copy maps.  For example, CAD drawings may be imported into a GIS and considered a form of digital base maps

5.38 discoverable: This describes the ability of a service to be found at the time of desired use.  Discoverability by humans may occur by visiting a web site or initiating an online search.  Discoverability by systems, applications or machines requires a unique method of identity, interface and service definition in a directory based on some language (such as WSDL and UDDI for web services).

5.39 elevation: A vertical distance below or above a reference surface.  Terrain elevation is expressed with reference to mean sea level (MSL).

5.40 entity: Anything of interest (such as a person, place, process, property, object, concept, association, state, event, etc.) within a given domain of discourse (in this case within the ITS domain of discourse).

5.41 event-driven architecture (EDA): This type of architecture is usually contrasted to a service-oriented architecture.  In its most narrow definition, an SOA is considered a request/response strategy, while an EDA is a push/pull strategy.  It is certainly true that web services are an implementation of an SOA that has request/response as one of its dominant use scenarios.  There are many view points on how common message patterns of request/response and push/pull types of exchanges can be mapped to EDA and SOA uses.

5.42 exchange standard: A collection of agreements between sender and receiver that enables and assures the receiver’s unambiguous understanding of the geographic information that the sender intended.  Exchange standards are typically made up of at least three parts, the local agreements on the use and practices involved (intuitional issues), the message set contents defining the structures (this standard in the case of ATIS), and the center to center processes which allow the actual exchange of messages (for example an XML environment using SOAP).

5.43 free text: A term often used in describing the message structures to refer to areas where short portions of textual information (typically entered by human operator rather than by machines) can be inserted and expressed.  There are also data elements in the ATIS work, as well as other message sets, with this name.

5.44 functional-area data dictionary (FADD): A data dictionary that is intended to standardize data element syntax and semantics, within and among application areas within the same functional area.  This ATIS standard is a FADD.

5.45 geocoding: A process of assigning geographic coordinate locations and / or names to objects.

5.46 granularity: Granularity is a relative concept that describes the degree of aggregation or disaggregation of business functionality in a service.

5.47 grid: A set of grid cells forming a regular, or nearly regular, tessellation of a surface.  The tessellation is regular if formed by repeating the pattern of a regular polygon, such as a square, equilateral triangle, or regular hexagon.  The tessellation is nearly regular if formed by repeating the pattern of an “almost” regular polygon such as a rectangle, non-square parallelogram, or non-equilateral triangle.  Alternatively, the Grid profile is one of the LRMS profiles.  It is used to define small rectilinear regions of a surface representing a flat earth projection over a limited area.  Often found to be useful in presenting regional maps.

5.48 IDX: Incident Description, a type of message found in the IEEE 1512 Incident Management work and used to relate information about an event.

5.49 information: Information is the actual data that is exchanged between the sending and receiving centers.

5.50 information service provider (ISP): A public or private entity responsible for gathering, fusing, analyzing, and reporting transportation related information to user, including vehicles and non-mobile users.  In the context of this standard, an ISP is at least a data supplier.  ISPs may provide data to other ISPs, or to any other type of data consumers.  That is, this standard specifies exchanges between ISPs as well.  No preference or type of business model is implied by the use of the term ISP in this standard.  To some degree this term has become obsolete.  See also data supplier and data consumer.

5.51 intelligent transportation systems (ITS): Systems that apply modern technology to transportation problems.  Another appropriate meaning of the ITS acronym is integrated transportation systems, which stressed that ITS systems will often integrate components and users from many domains, both public and private.

5.52 interface: A formal published method for communicating with an application or system.  Interfaces may be capable of use by humans or other applications.

5.53 interoperability: This is the ability to share information between heterogeneous applications and systems, and to successfully complete data exchange transactions between systems or applications based on a common set of technical standards without requiring any unique modification of either application.

5.55 itinerary: A set of step-by-step instructions or directions used to transverse a route.

5.56 ITIS: International Traveler Information Systems, the term commonly associated with the standard for incident phrases developed by the SAE ATIS Committee in conjunction with ITE TMDD and other standards.  This work contains a wide variety of standard phrases to describe incidents and is expected to be used throughout the ITS industry.  The codes found here can be used for sorting and classifying types of incident events, as well as creating uniform human readable phrases.  In the capacity of classifying incident types, ITIS phrases are recommended for use in many areas.  ITIS phrases can also be freely mixed with text and used to describe many incidents.

5.59 legacy databases: Databases that exist in an organization that must be maintained and used regardless of new technology changes.

5.60 linear referencing: Process of identifying location(s) on a transportation network or specific link in a network by specifying a start position, direction and distance along a particular link or set of links (a route).  One of the profiles supported by the LRMS work.

5.61 link: A topological connection between two nodes.  A link may contain additional intermediate coordinates (shape points) to better represent the shape of curved features.  A link may be directed by ordering its nodes.  A link may have a number of attributes (for instance: shoulder widths, travel restrictions, etc.) as well.  Much of this information is defined by the efforts of the ITE TMDD committee and reused within various ATIS messages.

5.62 link ID: An identifier assigned to a link.  Link-IDs may be arbitrary, or may be assigned by convention to assure that multiple occurrences of the same ID will not occur within one network or within the universe of similar networks or databases.  As such, these IDs may be used as a shorthand to reverence a LRMS location.

5.63 link referencing: A system which identifies a link in a network, and returns its ID value to an external application.

5.64 location referencing system: A system for determining the position of an entity relative to other entities or to some external frame of references.  The Location Referencing Message Set (LRMS) is a effort over many years to establish several "profiles" which can be uniformly employed in ITS to describe types of locations.  At this time the work is the subject of an SAE standards effort.

5.65 loosely coupled: A loosely coupled service is connected to other services and applications using message protocols that are not dependent on the underlying systems or applications.

5.66 map matching: The process of matching information (such as incomplete knowledge of an object’s position) to the roadway topographic information, expressed by a map to determine a correct estimate of position.

5.67 market package: Market packages provide an accessible, service-oriented perspective to the National ITS Architecture.  They are tailored to fit, separately or in combination, real world transportation problems and needs.  They identify the pieces of the National ITS Architecture that are required to implement a particular transportation service.

5.68 media: The physical devices used to record, store, and (or) transmit data.  Also used as a term to describe data consumers of the "press", "radio", and "local news" variety.

5.70 message: A grouping of data elements (DEs) and message attributes, used to convey information.  For the purposes of this standard, a message is a prescribed set of instances of elements, in a defined order, with some elements optional in transmission.  A compliant message follows the structures established by the message definitions.  It is an abstract description using a message set template, not a specific instance.  See IEEE Std 1488-2000 and IEEE Std 1489-1999.

5.71 message set: A collection of messages based upon the Intelligent Transportation System (ITS) class names or functional-area they pertain to.  This ATIS standard is also a message set.

 5.73 metadata: Data that defines and describes other data.

5.74 NAICS: North American Industry Classification System (NAICS).  This is a six-digit code that provides for newer industries.  This new format is now the industry-wide classification system which has been designed as the index for statistical reporting of all economic activities of the U.S., Canada, and Mexico.  In 1997, the ATIS standard’s prior use of the SIC system was replaced with the NAICS system.

5.75 open source: An open source application is available at no cost to anyone, subject to minimal licensing requirements.

5.76 open standard: An open standard is a technical protocol that is publicly available and can be implemented by anyone.  ATIS is an open standard.

5.77 process: A process is a group of logically related events.  Sometimes a business process requires services to be performed in a certain sequence.

5.78 profile: A profile is a specification of restrictions about how to implement one or more standards in a consistent way when the underlying standards allow too much flexibility for businesses to achieve meaningful interoperability.

5.79 publish/subscribe: This is one category of exchange where the service provider (data provider)  pushes a service to all data consumers who have previously subscribed to receive it.

5.80 pull: This is one type of exchange where an event causes a service producer (data provider) to send data to a data consumer.

5.81 push: This is one type of exchange where an event causes a data consumer to request data from a data  provider.

5.82 reference document: A term used in the Justice XML work to refer to instances of XML meeting the agreed upon formats and needs of a specific community of users (such as transportation).

5.83 Registry: A source or collection of information or services that can be accessed by the public or a qualified group.  It may be human accessible or system accessible.  Some vendors provide web service registry products based on the UDDI standard or the ebXML Registry standard.  Non-web service registries must typically be developed as custom applications.

5.84 request/response: This is one category of exchange where a service consumer requests a service and a service provider responds with the service.

5.85 reuse: This is the ability to meet multiple business needs without writing new services.

5.86 route: An aggregation of sequentially connected links in a network typically denoting an intended or scheduled path of a transport resource.

5.87 route guidance: Delivering real-time or pre-established travel and driving directions to the driver or traveler, based on a determined route and vehicle position or speed.

5.88 routing: The problem of calculating least-time, least-cost, or other optimized paths (routes) through a road network which meet the constraints established for the traveler and / or vehicle involved.

5.89 service: A service is a coarse grained unit of business functionality that interacts with applications or other services through a loosely coupled message-based communication model.

5.90 service-oriented architecture (SOA): An SOA is a way of designing software to provide services through published and discoverable interfaces.

5.91 synchronous: A response to a transaction request occurs immediately—a so-called “real-time” response.  The business workflow assumes and/or requires some kind of quick response.

5.92 syntax: The structure of expressions in a language, and the rules governing the structure of a language.

5.93 technology neutral: This is the ability to exchange information using a language or protocol that is independent of the underlying software and hardware used to both provide the service and carry out the transaction between centers.

5.94 traffic incident: An incident where the primary impacts are on road traffic.  A traffic incident may have a traffic-related cause or it may not.  For example, a building fire that causes significant road traffic congestion is a traffic incident.

5.95 traffic incident management: The process of real-time command and control of a traffic incident response, including asset management, the assignment of tasks to those assets, and the monitoring and communication of situation status.

5.96 transaction: The successful delivery of a message from one center to another.

5.97 transportation grid: A common alterative term for the transportation network.

5.98 web service: A web service is a particular implementation of an SOA.  It is defined by a set of open Internet standards and protocols.

5.99 work zone: An area where infrastructure maintenance and/or construction work is being conducted, where that work impacts the transportation system.

5.100 XML: A common method of exchanging messages made up of tags and values organized in a data structure and typically transported over common Internet formats such as HTTP.  XML has a growing number of supporters due to its ability to be implemented in the types of heterogeneous systems often found in ITS deployments.  It is possible to express and exchange the ATIS message set using this method; XML schema definitions are provided in the latter clauses of the standard.

5.2 Abbreviations and acronyms

Abbreviations and acronyms defined in this guide are as follows.

ATIS
advanced traveler information systems

DE
Data Element

DF
Data Frame

EDA
event-driven architecture
EXT
External, used in example descriptive names

FADD
functional-area data dictionary
IEEE
Institute of Electrical and Electronics Engineers

IM
incident management or inter-modal

ISO
international standards organization

ITE
Institute of Transportation Engineers

ITIS
international traveler information systems

SAE
Society of Automotive Engineers

SDO
standards developing organization

TMDD
transportation management data dictionary

XML
eXtendable markup language

.
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6.    Overview of SAE ATIS Standards Introduction

This section introduces the ATIS message set and its contents.  It compares and contrasts the mission of the ATIS messages with that of the other major center to center message sets of ITS.  It examines how the ATIS message set is used in various parts of the deployment for delivering information to the public and to other agencies.  It provides a short overview of where additional training and deployment information can be obtained.  The next section then begins to examine the messages themselves in greater detail.  

6.1
What are the Functional Level SAE ATIS Standards?

The ATIS message set deals with sending summary status information about the travel environment to others, typically called travelers.  In fact the term “traveler” is a somewhat elastic and misleading one, as the message set is intended to be used between sets of communicating computers
, rather than any actual  traveler who might happen to be sitting in front of a computer or even happen to be traveling during the moment of use.  Few travelers will ever see the actual messages; usually they interact with the information once it has been rendered into a final display format, often a web page – but this need not be the only means of use.  ATIS is a message set for conveying overall situational status, either current or predicted, and it does this using nationally standardized terms
 that are not overly “transportation specific,” so that they can be understood both by the lay public and by other allied agencies that may not “think traffic” in their own outlook regarding a traffic event.  

The ATIS message set can provide almost all of the information outreach needs that a public sector operator requires to interface with the public and also with any other agencies with which it needs to share ITS information.  Within the collection of ATIS messages are extensive ways to describe simple and complex incidents and events of all sorts (either preplanned or not), as well as various traffic, roadway, and weather conditions, and any other events that may impact travel.  Messages dealing with providing route directions (both for specific traveler needs
 and for general travel needs such as detours around construction events) are provided.  Such routes can be multi-modal in nature when needed and the message support providing transit schedule information, as well as airport flight information.   Information on parking lots to use, both in terms of their capacities and special abilities, are provided.  A set of messages provides support for  dealing with locating services, effectively a spatially aware yellow pages.  Various preference settings, as well as a means to establish data filters between data providers and the data consumers, allow complex relationships to be established and maintained over time.   These messages are formatted in both one-way and two-way dialogs that support a continuum of exchanges and public-private business models, and allow wide local decisions within the standard to be achieved.  The ATIS message set fits hand-in-glove with the other three major center to center message sets developed in ITS, often using each other’s data elements to solve common problems even though each message set has somewhat different operational missions which it solves.  
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The Major Message Categories of ATIS

ATIS information presents a summary snapshot of an event, rather than a tactical one.  Current status can certainly be transmitted (“a tow truck is on the way…”) but this data is typically at a more abstract level of detail and typically contains only information suitable for exchange with the public, news agencies, and other “observer” type users.  By contrast, one would find the same information carried in much greater detail in the IEEE Incident Management message set (“light tow number #123 from company ABC has been dispatched by center X and has an ETA of Y minutes to staging zone Z.  Driver [Name] has been instructed to contact Southern Incident Command post for further instructions upon arrival and can be reached at radio channel X.  Last reported position was [data] at [time]…”).  In both the IEEE IM message set and TMDD messages there may be several partial updates to this type of detailed information as events evolve, while in the ATIS message set this is less often the case.  If your deployment needs to exchange tactical “blow by blow” information about incident progress with other involved agencies in a coordinated way, use the IEEE Incident Management “1512” family of standards.  If you are simply telling others what the status is, use ATIS.  

ATIS information presents a summary snapshot of an event, such as what a variable message sign is currently displaying, but it provides no means for controlling the sign itself nor does it understand the message dialogs used to do so.  The same is true for video feeds and camera controls.  It can provide operational status about any roadside device as well.  However, all command and control aspects of any roadside device types falls into the ream of the ITE TMDD message set standard or into the lower level ITE NTCIP message set for a specific device.  Sharing of these devices is typically found within a center.  When it must be exchanged across a center’s boundaries, the TMDD message set is employed.  Information about the current link conditions (speed, occupancy, etc.) is presented in the ATIS message set by simply organizing the TMDD data elements for this information into a useful message.  In a similar way, much of the weather-related information found in ATIS is simply a collection of NTCIP ESS weather elements.  If your deployment needs to exchange and control roadside devices, or allow others outside your center to do so, use the ITE TMDD messages for this purpose.  If you are telling others who will never control the device what the status is, use ATIS.  

ATIS information presents a summary snapshot of an event, such as the current delay being experienced by a subway, but it provides no information on the run cutting and scheduling operations of the transit agencies operating the subway.  It can relate problems with transportation services, as well as specific delays, events, and extra services.  It can relate various amenities needed to make a transit selection.  It can relate various transit maintenance events that effects others.  However, like the prior examples, it does this with terms and expressions that are not sufficiently precise to fit the complete needs of a transit professional operating his property.  In order to exchange this additional type of information, the ITE/APTA TCIP message set should be used.  This message set covers the operation needs of transit agencies, not only with respect to operational schedules, but also vehicle operations, on board operations, and several other areas unique to the transit environment.  If your deployment needs to tell others about bus and train schedule times and adherence, use ATIS.  
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The Four Major Center to Center Message Sets of ITS

6.2
Why Do We Need the SAE ATIS Standards?

Many of the other training guides use this section and the next, to tell the reader why standards in general are a good idea.  Usually they stress the various benefits of uniformity and message reuse that separated implementations are able to obtain by using a common interface, as well as the procurement benefits of having products from multiple vendors that meet a commonly accepted interface standard.  Other guides then go on to point out the inevitable chaos that development without a formal standard (or at least an agreed upon set of interfaces) results in.  This typically includes cost and schedule overruns, as well as reduced functionality and long term dependence on the “new” system which quickly becomes unmanageable as the next “legacy” system.  A substantial part of the message here is that the procurement and development of unique software to fulfill your deployment’s unique needs is an on going process that has risk but can be managed.  There are several courses available dealing with the software procurement life cycle which you can take
, as well as a number of texts.

The touted benefits of using a known established standard as the core of your requirements are correct as far as they go, and they do go a long way to reducing the risking and making it easy to understand just what compliant software does and verifying that it in fact does it.  In this regard the ATIS message set is more of a commodity type of product than the other message sets.  And ATIS is, frankly, the message set most likely to be implemented in reusable commodity types of products.  But, there are greater benefits than simply using a standard to ease the initial creation of your deployment.  

6.3
Benefits of Using the SAE ATIS Standards

Developing a regional ITS deployment is an endeavor that typically takes years to implement and integrate over many stages.  When the initial deployment area is being upgraded due obsolescence, another area may still be in the infant stages of joining the deployment.  This problem spans both the coverage footprint of the deployment (connecting adjacent areas), as well as the “depth” of coverage as smaller communities of users join.  By using the same core standard (often profiled
 as needed) all of these interfaces can benefit from a common understanding and procedures developed to test and integrate them.  Data entry tools created by entirely separate organizations can join your deployment with data you can readily use and communicate with.
  New tools, such as historical trend analysis tools, can operate on the data from your deployment without the needs for conversion and changes.  In short, you will receive a large leverage effect by using a standard, as well as saving your internal development resources.  It will assist you over the life of the program in managing the multiple phases of any complex deployment and provide you with additional procurement options you would otherwise not have.  You will achieve a better end product while saving money, time, and effort, and perhaps even some of your hair.

6.4
How will the Standards be Used in Overall System Implementation?

In developing the system level specifications for your deployment you still have a lot of work to do, even when relying on a standard such as ATIS to provide many of the technical and structural details of how information and messages to be exchanged will work.  ATIS is a message set standard, it is not a systems level standard, nor does it provide the use cases and operational concepts that you must outline for your own deployment.
  For example, ATIS will tell you, in explicit detail, how to send data about a local weather condition, but not what it is you do with the data once you have it.  Somewhere in your deployment is a place where ATIS messages will be exchanged.  If you were to consider such data flows like a pipe which you could break up and look into, you should be able to see well-formed ATIS messages
 going from place to place.  Most deployments use ATIS to drive their public web pages, however, the ATIS standard will not provide you any particular advice on how to design the visual impression of such a page, who you share data with, how it is accessed, or what public-private business model you select (if any).  It is a message set standard. 

In the hierarchy of your overall system design, the ATIS standard fits just under your functional requirements and should be frequently referenced regarding what information is to be carried (or what items are not to be carried, or what items are optional to be carried) and what formats for those items are to be used.
   The functional requirements document serves as a sort of “terms sheet” between the group specifying the system and the group building the system.
  It answers the questions “what will the systems do” and to a much lesser degree who will it do it.
  It also answers any questions regarding what the system will not do - this is where you state what parts of ATIS you do not wish to implement.  The detailed design document (which follows after the functional requirements are established) will then answer in great detail HOW these requirements are met.  Often the detailed design document has a “database centric” outlook on the deployment and provides details of mapping into and out of the message formats as well.  Think of it as the compete contract.  

Because the purpose of both of these documents is to allow you to check resulting systems for completeness, traditionally they are laid out in a point by point format to allow both parties to go over them point by point to see that things have been met.  It is typical that an overall (non-testable) goal statement is followed by detailed aspects to meet that goal (each of which can be tested alone and in conjunction).  When you create requirements (or fulfill one in the design documents) ask yourself how will this be proven?  In other words, is it testable?  The answer to this can range from the vague to the precise.  Precise would be something like verifying that the temperature of the pavement is sent in units of 0.1 degree Celsius with a known range of values in the right place within the ATIS message for weather.  That sort of item is very testable, and can be specified by denoting that the message, and all its elements, shall follow the ATIS message formats.
  The following dialog between a contracting officer and a vendor would be an example of the rather vague variety:  “The contract says use ATIS messages”,  “We did”,  “Okay, here’s your check”  Avoid vague requirements that can not be tested.  The simpler you can make the answer to the question, the better your requirement will be and the more likely you are to get what you think you wanted. 

An example of a typical functional requirement using ATIS may be useful at this point.  

1. Add a functional requirement to use weather messages in all its forms and structures:

The delivered system shall be able to accept (receive), process (parse and validate) and store (into a well defined data base defined elsewhere
) a complete DF_WeatherInformation data frame enclosed in a suitable ATISMessage and containing ANY valid combination of the allowable required and optional data elements..  This shall be verified by the combined  methods of: a) manual inspection, b) by processing representative well formed messages, and c) by retrieving such message from the database store correctly. 

2. Add exception to skip selected elements in sending:

When sending the DF_WeatherInformation structure, it shall be enclosed in a valid ATISMessage and send in compliance with the ATIS message set standard.  When the DF_WeatherInformation structure is created in the delivered systems (as opposed to being received form an external systems and then forwarded on from the delivered system) the following optional elements shall be able to be created by to operator and send in the final message.

Provide a list of which ever OPTIONAL elements you have decided  you need to have here as well as any additional restrictions and rules for their use which your local profiling needs.   These elements shall be referred to as “local-mandatory” in this text because their support and processing is a requirement for the deliver system. 

In addition, all non-optional elements defined in the data structures shall be created correctly and send properly in the final message. When the DF_WeatherInformation structure is being forward from another source (created elsewhere) then any and all optional elements placed into the message shall be preserved and passed on to the next system. This shall be verified by the combined  methods of: a) manual inspection, b) by creating and outputting representative well formed messages for validation by other tools, and c) by retrieving such message (when they previously have been created) from the database store correctly. 

3. Add exception to understand all elements which could be received by the system:

Those optional elements defined in the above lists as “local-mandatory” shall be fully understood by the deliver systems including the ability to appear in visual displays and rendered reports about the data shown to operators and to end users.  This shall be verified by manual inspection of the final system. 

4. Add local elements as needed (for example, surf height data):

In addition to the above as elements of the data frame, the following elements have been created as local elements, within the local schema and shall also be considered “local-mandatory” and undergo the same validation requirements.  

For the vendor building the resulting system, the ATIS specifications provides additional information.  Besides being a very precise and clear technical document for their use, the ASN.1 and XML portions of the document provide a ready starting place to build systems from.  Numerous commercial tools provide the vendor a head start in implementing his design.  When integration issues arise between vendors (say a prime and his subs) then the standard provides a neutral forum to resolve discrepancies.  Examples of well formed messages and other tools provided by the SAE provide further support.  It becomes increasingly easier for the vendor to focus his resources on the core functionality of his products rather than message structure and the interface design issues. 

In summary, the ATIS standard makes up a huge portion of the details found in your functional requirements.  The procurement side uses it to specify what is wanted, the vendor side uses it to design and to demonstrate that this has been achieved.  You still have to develop a specification regarding what your functional requirements are and also to profile
 the standard to meet you local needs, but by use of the ATIS standard many of the underlying details become established.

6.5
When are Standard Data Dictionaries and Message Sets Useful?

Note to committee members: We have asked the FHWA to support the deployment of the Mini-Edit tool to other stewards and also to end deployments as part of the OET effort.  If the FHWA agrees to this proposal then this section will be re-written to stress using the Mini-Edit tool to access the registry and find elements for local use when needed.  

The ATIS standard itself is maintained in the form of a data dictionary that is a part of the ITS-wide data registry.  This is a complex database that contains all the data elements (atomic items) as well as the data frame (compound structures) and messages (top level structures) used in the ATIS standard.  The SAE ATIS database also contains duplicate entries for the over 100 data elements which ATIS re-uses from other ITS standards.  The entire database can be exported in several different formats which are useful to deployments.  The actual printed ATIS standard is produced this way, as well as the ASN.1 source code and XML schema listings used by deployments.   The ITS registry provides the most convenient way to “mix and match” messages from multiple standards groups in common forms.  Over time, local deployments are expected to add their own local entries to this database effort as well.  By doing this, local deployments can benefit from reusing the tools developed for the registry to produce local sets of the standards as needed. 

In developing the functional requirements for your deployment you will likely find some areas where the ATIS standard does not entirely serve your needs.  Typically, these have often proved to be related to the database management and other internal aspects of the deployment rather than as interfaces between centers and systems.  At other times, there is a need for added additional minor information content to an existing message in ATIS.  When the need for a new message or data occurs, the ITS data registry should be consulted as your first point of reference to see what suitable data definitions already exist in the realm of ITS.  It is very likely that a suitable data element will be found and can be taken directly from the registry and used in your own deployment.  Frankly at this point in time, there are few items that are not already defined somewhere else in ITS.  

Sections seven and eight of the document will provide details of how to add additional local content to the messages as well as local messages.  This can be accomplished in several ways within the message set without “breaking” the nature of the messages and the ability to ensure national interoperability.   

6.6
Who are the Expected Typical Users of the SAE ATIS Standards?

Anyone connected with the flow of ATIS information is likely to be a user of the ATIS standard, but only those involved in the procurement, or the development of systems, or products using the standard are likely to have direct contact with the standard.  End consumers of ATIS data, whether public sector or private, need not be aware of the details or nature of the message sets, and in all likelihood will not see “under the hood” of whatever application is presenting them final ATIS type information.  In this regard, users fall into two distinct groups:  procurement side, and product development side.  This document is written to address the questions and needs of both when using the ATIS standards.  In both cases, a general prior introduction to ITS is presumed. 

Procurement side readers are typically viewed as being state and local DOT personnel charged with building an ATIS component into their local ITS deployment.  We presume that they have a general familiarity with many aspects of computer and information technology, but that they rely on specialists for deeper aspects of implementation details.  We presume that the “tricks of the trade” regarding procurement and management of custom software will be found useful to this type of reader.  We rely on them to make the transition from the general ATIS forms taught here, to the specific institutional needs found in their local environment.  We presume that they have lives and other job duties outside of ITS.  

Product development side readers are presumed to be vendors and builders catering to the ITS industry, who need to know the specific technical details of how to build and operate with the ATIS message set standards.  We presume that they are well aware of current industry trends and technologies such as the internet, XML, database design and the methods of structured engineering.  We attempt to show in this training why certain data structures were developed and how they are managed, and may change over time, so that developers can best use the standard and anticipate the range of changes that procurements may require.  We rely on them to join with the procurement side users (their client) and assist them with technology recommendations, as needed, within the specific institutional needs found in the local environment.  We presume that they live to deploy ITS systems and, that with this modest amount of training they are capable of carrying the ball forward.  

6.7
Where to go for Further Information or Training on these and 
Other Standards?

There are several resources available to assist deployments in mastering the use of standards including ATIS.  Key efforts and contacts are listed below. 

Outreach and Educations Training  (OET)  The ITE is heading up the development and framework of the FHWA sponsored outreach effort to train public sector users of all kinds on how to use ITS standards.  Added to the initial four courses (ITS Standards Overview , Center-to-Center Communications , Dynamic Message Signs, and Actuated Traffic Signals) are now an SAE ATIS training course and also an IEEE Incident Management training course.  These courses are provided around the country during the course of the year and are typically taught by experienced ITS professionals who had active involvement in authoring the standards themselves.  Contact the ITE for current course dates and locations at http://www.ite.org 

The SAE ATIS committee has developed (and is continuing to develop) a number of supporting guides and materials along with the standard itself.  This guide is one of these products.  The materials provided in the OET training (above) borrow strongly from this guide and from various training aids.  In addition, a number of small utility software tools have been created by the committee to assist users in understanding the standards and in developing products that use them.  Many of these tools are distributed and demonstrated as part of the OET training.  The actual standards themselves (as well as the ASN.1 and XML listings and some of the source codes used in the utility tools), can be obtained from SAE directly at http://www.sae.org   Membership in the ATIS committee itself is always welcome, and besides influencing the course of future revisions of the standards, a number of small utilities are freely provided to committee members.  For further information, contact the committee chairman at:

Joel Markowitz

Metropolitan Transportation Commission 

101 8th Street, Oakland, CA  94607

510-464-7760 Tel    510-464-7848 Fax

Mailto: "Joel Markowitz"jmarkowitz@mtc.ca.gov 

The ITS-wide data registry is operated by the IEEE and can be found over the web at http://standards.ieee.org/regauth/its/index.html  To access the data on the registry one must be a registered user (free at the time of writing), details on registration can be found at the web site.  

The FHWA course on SW procurement to be listed here.  Need further details to be placed here. 

Many readers are interested in learning more about XML technology as it relates to ATIS.  No single XML site can be listed, as the rapid spread and adoption of XML makes all such lists incomplete.  XML itself is quite wide, now encompassing dozens of standards efforts and tens of thousands of schema deployments.  Many good text books regarding XML can be found, as well as many good educational web sites.   XML.com or XML.org are both good places to start your search in this regard, but the world is very wide.  [Should we place a link to the ATIS XML schema on line right here?]

Each of the other major center to center message sets also has a committee and a standards organization with some web presence relating to that committee.  Some run unofficial but useful web sites as well.  The rules regarding the process of getting the standards and committee work products vary with each, however.  Here are links to begin your quest to tracking this information down.  We have also shown the links to that part of the ITS discussion forum that deals with this subject.  Typically, there is a “sticky” posting at the start of that forum directing you to where to obtain the most current guides and standards, and whom to contact for more information, joining, etc.  

The ITE TMDD Committee  
  http://serv4.itsware.net/bb/viewforum.php?f=8 
The discussion forum is at:  
The committee sponsor is at:  http://www.ite.org/standards/index.asp
Working web site: http://www.tmdd.org 

The IEEE Incident Management (IEEE 1512) Committee  

The discussion forum is at: http://serv4.itsware.net/bb/index.php?c=2
The committee sponsor is at:  http://www.ieee.org 

Working web site: http://grouper.ieee.org/groups/scc32/imwg/index.html 

The APTA TCIP Committee  

The discussion forum is at: http://serv4.itsware.net/bb/viewforum.php?f=13
The committee sponsor is at:  http://www.apta.com/ 
Working web site: http://www.arincxchange.com/exchange/login.cfm 

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. 




























� IEEE Publications (Available from Institute of Electrical and Electronics Engineers (IEEE), 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855.


� ISO Publications (Available from the ISO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211, Genève 20, Switzerland/Suisse (http://www.iso.ch/). ISO publications are also available in the United States from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA (http://www.ansi.org/).


� Standards for Functional Level Traffic Management Data Dictionary (TMDD) (Available from Institute of Transportation Engineers, 1099 14th Street, NW, Suite 300 West, Washington, DC 20005-3438 USA or  http://www.ite.org/standards/index.html.


� Joint AASHTO/ITE/NEMA Standards (Available from American Association of State Highway and Transportation Officials (AASHTO), 444 North Capitol St., N.W., Suite 249, Washington, D.C. 20001 USA. Or from Institute of Transportation Engineers (ITE1099 14th Street, NW, Suite 300 West, Washington, DC 20005-3438 USA. Or from National Electrical Manufacturers Association (NEMA), 1300 N. 17th Street, Suite 1847, Rosslyn, Virginia 22209-3801.


� SAE Publications (Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.


� 	The terms “data provider” and “data consumer” will often be used here to further emphasize this relationship.  In many earlier materials found in ITS, the terms “ISP” (Information Service Provider) and “traveler” were used and can be found in the same context.  These are roles which often become quite blurred, if not outright reversed, when the ATIS information is being shared across  networks of computer systems.  


� 	This is achieved in part by using the ITIS codes which represent a set of ~1200 common traffic events and terms used by all the ITS message sets to ensure communications and interoperation.  The ITIS codes are covered in a later section of this text. 


� 	Providing specific route information for private travelers is well supported by the ATIS message set but is not an emphasis area in this document.  This functionality is more often seen as a private sector task than as a public one.  The exception to this is multi-modal routing when public transportation is involved.  


� 	Site the FHWA run course on software procurement here – get the details of who teaches that course. 


� 	Perhaps one of the best known texts on the pitfalls of the software development cycle and mankind’s historical inability to usefully manage such projects to completion is  The Mythical Man-Month: Essays on Software Engineering, Anniversary Edition (2nd Edition) Frederick P. Brooks.  Widely regarded as essential reading for anyone associated with managing a software development project. 


� 	Profiling (to be discussed further in the text) deals with taking the basic standard and adapting it to your own local needs.  You may develop different profiles within your deployment for different uses of ATIS (or any other standard).  For example, the needs for a regional data exchange might have only rudimentary information about who created an event entry (from the I-95 coalition), while the same event may contain a large amount of administrative data about the data entry operator at some internal local point of exchange (from NJ Sanitation Depot #4, Joe Bob Briggs, operator).  The ATIS standard readily supports both extremes and elegantly allows adding unique local content when needed.  


� 	Standards also make it economically viable to develop ITS tools for specific vertical markets that could not be supported before.  Consider a tool for entering pre-planned special events, or one used only by median mowing crews to enter their mobile crew schedules.  Such tools would be unlikely to be developed and deployed if their vertical application was the only use of the tool. 


� 	This is a purposeful decision on the part of the committee.  The ATIS messages support a wide variety of end uses and operational scenarios, and no “requirement” is placed on the end user regarding which one to select, or even that they support a common underlying data model. 


� 	As will be seen later in the text, a common method of demonstration and validation against the standard is to examine such flows and compare them to the message specifications.  Note also that the standard sets the structure of the data, not the quality of the data inside it.  So, if for example, you wanted your measurements of temperature to have a known degree of accuracy, you should specify this. 


� 	Reference the ATIS documents themselves somewhere in your document.  You can use section 2 of this document as an example of how to do this. 


� 	Even if the same parties are doing both, the exercise of establishing requirements should be undertaken. 


� 	Some purists would say (mistakenly in this author’s opinion) that a functional requirements document should not imply any specific embodiment at all, and therefore, no details about the implementation should be present.  There are times when this approach makes sense but ITS deployment is not one of them.  When you know where you are going (in this case, that you will be liberally using ITS standards) then state what you know.  There will still be plenty of details you do not know that will form the bulk of the design document effort. 


� 	And the effort to “prove it” falls naturally on the provider of that part of the system, as it should.  The vendor may fulfill this to you in any number of ways including direct observation on your part.  The section on testing deals with this more fully, however, be aware that witnessing and understanding the test process will require resources on your part and plan for it. 


� 	There is an inherent additional cost associated with being able to store “all” such elements and many deployments may want to expressly determine what elements are kept and which are dropped in the database storage system used.  It is also common in XML systems to store the complete XML instance in a “blob” and only parse out those elements which the current deployment supports.  This buys additional down range flexibility when need elements must be supported.    


� 	To be covered in a further section.
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