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The following Standard Development Report (SDR) is made in accordance with the Institute of Transportation Engineers (ITE) procedures for the TMDD Standard for Traffic Management Center-to-Center Communications.  The development of Version 3.0 of the TMDD Standard was funded by the US DOT ITS Joint Program Office (JPO) of The Research and Innovative Technology Administration  (RITA).  The TMDD is considered a critical ITS standard to support regional deployment of traffic management systems and integrated corridor management systems.   
1 Latest Version of the Proposed Standard
Appendix I contains the proposed Standard: “TMDD (Traffic Management Data Dictionary) Standard for Traffic Management Center-to-Center Communications Version 3.0.”
This is the third version of this standard which will have been submitted for formal Standards Development Organization (SDO) ballot.
This new version (3.0) replaces Version 2.1 of the equivalent standard (STANDARDS FOR TRAFFIC MANAGEMENT CENTER TO CENTER COMMUNICATIONS) which in turn replaced Version 1 which was contained in 2 parts: 1) the Traffic Management Data Dictionary (TMDD) and 2) the Message Set for External TMC Communications (MS/ETMCC).
2 Summary Status
The TMDD Standard is being submitted as a recommended standard to the members of ITE and AASHTO for final ballot and approval as an accepted standard.  This version of the standard has already been circulated as a User Comment Draft (UCD) and the consultant and the TMDD Steering Committee have dealt with all of the comments received from both the UCD circulation and comments received from users of the previous versions of the standard.
The standard is complete and identifies the user needs, standards requirements, and a detailed design for the dialogs, messages sets, and data elements for exchanges between traffic management centers and other centers and systems responsible for managing traffic or processing traffic information.  Following this ballot period, any comments received will be adjudicated by the TMDD Steering Committee, the TMDD Standard will be updated accordingly, and the standard will be published as an approved ITS standard by both the ITE and AASHTO.
3 Status Report
The development of the Version 3.0 of the TMDD Standard began as a project request to the Joint Program Office as a work item for the TMDD Steering Committee in 2005; the program was initiated in April of 2006 with the development of a System Engineering Management plan (SEMP) and a Project Management Plan, (PMP) and a staffing plan.  The development of the ConOps was initiated in the fall of 2006 with a workshop convened to gather user needs for center-to-center communications and to identify issues with the previous versions (1 and 2.1) of the TMDD standards.  This workshop was held in Washington DC and was well attended by public agencies and system deployers who worked through the workshop to identify their needs and to discuss and highlight deficiencies of the previous versions of the TMDD standards.  Part of this workshop was the introduction of the user needs with respect to weather data and data needs for archive data user services.
4 Comments Listing
User comments for the final distribution of Version 3 of the TMDD standard are attached in Appendix II and are available for download from the ITE web site (www.ite.org/standards/tmdd).
These comments were collected from a wide range of people and included comments on Version 2.1, as well as comments on the various intermediate drafts of Version 3.0 of the TMDD standard as well as the user comments received from the circulation of the TMDD Version 3.0 standard as a UCD.
5 Committee Objectives
The objectives of the work effort for the development of TMDD MS/ETMCC V3.0 are:

1. Correct the deficiencies from Version 2.1 as identified in the Mitretek (now Noblis) comments (includes a complete verification and validation effort on all needs, requirements and design elements in the document).

2. Correct the deficiencies from Version 2.1 as identified in the Generic Reference Model (GRM) comments.

3. Assess needs, requirements and design element inputs as requested by the Clarus Initiative (Weather related data) and add those needs, requirements and design elements in a manner consistent with the Systems Engineering Process (SEP).

4. Assess needs, requirements and design element inputs from the CARS states and add those needs, requirements and design elements selected in a manner consistent with the SEP.

5. Assess needs, requirements and design element inputs from Archive Data User Services (ADUS) and add those needs, requirements and design elements selected in a manner consistent with the SEP.

6. Assess issues and integrate lessons learned from current deployments, specifically CARS, TRANSCOM, FDOT and TXDOT into the TMDD MS/ETMCC Concept of Operations (ConOps), requirements and design.

7. Use an SEP to ensure the completeness and correctness of TMDD MS/ETMCC V3.0 documents. The standard must be traceable and logically consistent.

8. Develop TMDD MS/ETMCC V3.0 conformant to ISO 14817.

9. Develop a TMDD MS/ETMCC V3.0 WSDL/SOAP specific model.

10. Develop a detailed conformance statement that addresses backwards compatibility and provides clear and unambiguous instruction on how to extend the standard.

11. Participation in meetings by the chairman and/or a consultant of the following standard areas shall be effected: ATIS, TCIP, IM, NTCIP Center-to-Center, ADUS. A representative from the Clarus Initiative will be asked to attend meetings.

12. Provide a publication-ready TMDD MS/ETMCC V3.0 standard that fulfills objectives 1-11 above within 23 months from authorization to proceed (ATP) by the Federal Highway Administration’s (FHWA) Contracts Office.
6 Committee Members
This standard has been developed under the oversight of the TMDD Steering Committee which is made up of representatives appointed by the American Association of State Highway and Transportation Officials (AASHTO) and the Institute of Transportation Engineers (ITE).  In addition to the appointed members, volunteers were encouraged to work with the committee and regularly attended working meetings and teleconferences.  The work of developing this standard was performed by ConSysTec, a contractor hired by ITE.
TMDD Steering Committee
	Member
	Affiliation

	Morgan Balogh (AASHTO) 
	Washington State DOT

	Stan Slavin, PE (AASHTO)
	California Department of Transportation

	Curt Pape (AASHTO) - CLARUS
	Minnesota Department of Transportation

	John Whited (AASHTO) – CARS 
	Iowa DOT

	Dave Gardner (AASHTO) - ADUS
	Ohio Department of Transportation

	Steven W. Dellenback, Ph.D. (ITE)  
	Southwest Research Institute

	Robert Rausch (ITE)  
	TransCore (Committee Chair)

	Raman Patel (ITE)  
	R.K.Patel & Associates (ITE Standards Chair)

	Edward J. Seymour (ITE) 
	Texas Transportation Institute (NTCIP Chair)

	Richard Dye (AASHTO) 
	Maryland State Highway Administration

	Sanjay Patel (ITE)  
	TRANSCOM

	Joel Markowitz (ITE) - ATIS  
	Metropolitan Transportation Commission


Additional Contributors and Reviewers

In addition to the formal voting members of the TMDD steering Committee, there were many others that contributed to the development of this standard and their input and assistance was critical to the final product.  The following list includes those volunteers and others who gave their time to help both the consultant and the committee ensure that the resulting standard met their needs.  Of particular interest were participation by representatives of LA County and LA DOT which provided extensive input regarding data exchanges for cooperative traffic control of surface streets.  In addition to this arena, the new version of the TMDD has been expanded to support exchanges regarding roadway weather and archived data user services.
Finally, the committee acknowledges the assistance and input provided by the FHWA western Resource center by Edward Fok and the guidance and assistance received from Noblis (formerly Mitretek) by Blake Christie and Jeris White.
The following is a more complete list of those who volunteered their time and travel to contribute to the input and review during the development of this standard:
	Contributor
	Affiliation

	Marty Amundson
	Los Angeles County Department of Public Works

	Brenda Boyce
	Mixon/Hill

	William (Bill) Brownlow
	AASHTO

	Jeff Brummond
	Iteris

	Allen Chen
	CalTrans

	Sean Coughlin
	CalTrans

	Peter Davies
	Castle Rock

	Marc Forgang
	Telvent Farradyne

	Jorge S. Fuentes
	CalTrans

	J. Kyle Garrett
	Mixon/Hill

	Ralph Gillmann
	FHWA

	Julie Gonzalez
	CalTrans

	Tomas Guerra
	Oz Engineering

	David Kelley
	ITSWare

	Rich Margiotta
	Cambridge Systematics

	Glenn Massarano
	Siemens ITS

	Greg Mizell
	Econolite

	James Pol
	FHWA

	Canny Quach
	City of LA DOT

	Ahmad Rastegarpour
	CalTrans

	Kenneth Vaughn
	Trevilon

	Jane White
	Los Angeles County Department of Public Works


Consultant

ConSysTec was hired to develop the standard at the direction of the TMDD steering committee; the following people on the ConSysTec team were responsible for the development of the Project Management Plan (PMP), the Systems Engineering Management Plan (SEMP), and all of the Standards Documents:

Bruce Eisenhart

Manuel Insignares

Patrick Chan

7 Other Material of Interest
In addition to the standards and the user comment resolution information attached, the consultant team has made available the Version 3.0 standard through XML Spy files and a Rational RequisitePro database used to capture the requirements and generate the various requirements traceability matrices contained in the document.  These are accessible and may be downloaded from the ITE web site at: www.ite.org/standards/tmdd.
Note also that some of the TMDD data elements refer to the contents of other standards including the NTCIP standards for data elements regarding ITS devices (which are available at www.ntcip.org) and SAE standards J2266 and J2540-2 for the Location Referencing Message Specification (LRMS) and the ITIS phrase list.  The SAE standards must be purchased from www.sae.org.
The balance of the TMDD documents such as the SEMP and the PMP and intermediate and past versions are available from the ITE web site at www.ite.org/standards/tmdd.
8 Declaration Regarding Other Known National and International Standards
This statement confirms that other known national and international standards have been examined with regard to harmonization and duplication of content.

There have been isolated efforts by ISO TC204 WG9 to develop a series of message sets and protocols for exchanges between traffic management centers, but that effort was finalized in the form of the DATEX protocol standards and do not conflict with or duplicate the efforts here.

Two other standards in the US also deal with some aspects of the data exchanged for specific purposes.  The SAE developed its standards for Advanced Traveler Information Systems exchanged (SAE-J2354), J2540-2 which developed the phrase list for the description of events, and the Location Referencing Message Specification (LRMS) SAE-J2266; only the latter two of these standards is referenced in the TMDD but are not duplicated since the TMDD was designed to meet a different set of user needs.
In addition, the IEEE was funded (by the USDOT Joint Program Office) to develop a set of standards for “incident management” from the perspective of emergency management services.  A family of 1512 standards was developed by the IEEE working group, and although they were developed with similar user needs in mind (for incident management), their requirements were distinctly different from those of the TMDD working group, and hence the appropriate standard to be used depends on the specific user needs to be addressed.  The TMDD was developed with traffic management as the primary goal, whereas the 1512 standards were developed with incident management by emergency management services as their primary goal.  While the 1512 family of standard often reference the TMDD, the TMDD standards do not reference the IEEE standards.  They can be purchased from the IEEE web site at www.ieee.org.
1512 Document List:

· IEEE Std 1512-2000, Common Incident Management Message Sets for Use by Emergency Management Centers, or The Base Standard

· IEEE Std 1512.1-2003, Traffic Incident Management Message Sets for Use by Emergency Management Centers

· IEEE Std 1512.2-2004, Public Safety Incident Management Message Sets for Use by Emergency Management Centers

· IEEE Std 1512.3-2002, Hazardous Material Incident Management Message Sets for Use by Emergency Management Centers
· IEEE Std 1512a-2002, Emergency Management Data Dictionary (available electronically only)
9 Abstract of the Standard
The TMDD STANDARD FOR TRAFFIC MANAGEMENT CENTER-TO-CENTER COMMUNICATIONS provides the foundation for Center-to-Center (C2C) communications for Advanced Traffic Management Systems (ATMS).  The standard is defined by two volumes:
· Volume I: Concept of Operations and Requirements
· Volume II: Design Content
The TMDD is intended primarily for the following:
· Transportation operations managers
· Transportation operations personnel
· Transportation engineers
· Transportation management procurement officers
· System integrators
· Device manufacturers
C2C communications can be used to:
· Provide event information to other centers
· Provide traffic and travel data to other centers
· Help coordinate operations within the defined C2C network
· Provide remote control and monitoring of traffic control devices
· Support Integrated Corridor Management

The C2C environment is operationally diverse.  All of the systems that exchange information do not serve the same functions but do use the base Traffic Management Data Dictionary (TMDD) data exchanged among centers for the management of ITS devices, traffic data, and incident management.  Even systems with the same functions may not operate identically.  This diversity requires both a flexible approach to the required content in each data exchange and a rigorous definition of the data being exchanged.

The C2C environment is sparsely deployed.  There have only been a few large, integrated regional deployments, so operational experience is available only from a few sites.  We encouraged representatives from the known early deployers of center-to-center standards to join the committee and participate in the development and review of the standard.
The time to fully deploy a regional or statewide system is likely to be lengthy, covering 5 years or more.  As a consequence, it is likely that some aspects of the center-to-center standards will change over time and any system deployed should be designed to easily adapt to such changes.
The ITS standards development process uses a systems engineering process that requires a Concept of Operations document to define user needs.  Further, the established system engineering process states that functional requirements must only be developed for those functions for which a need has been established.

The Concept of Operations (ConOps) and Requirements stage in the standards development process is to identify and functionally describe the ways in which the system [center-to-center network] will be used.  Volume 1 of the standard, identifies the various ways in which the users addressed above may use C2C connections to other centers to fulfill their duties. This Concept of Operations and Requirements provides the reader with:
1. A detailed description of the scope of this standard;
2. An explanation of what operations the Center-to-Center connections provide;
3. A starting point in the procurement process; and
4. An understanding of the perspective of the designers of the standard.
The Concept of Operations and Requirements are neutral as to the underlying C2C protocols, such as CORBA, DATEX, XML, or others. The protocols are transparent to the system operators and no references to the specific features provided by an underlying protocol are part of the Concept of Operations.

The detailed design, provided in Volume II specifies a solution based on the requirements.  The design contains definitions of TMDD data concepts (dialogs, messages, data frames, data elements, and object classes) written in ISO 14817 compliant ASN.1 and in XML schema.
The purpose of Volume II of the standard is to describe the data concept definitions (dialogs, messages, data frames, data elements, and object classes) for the TMDD MS/ETMCC.
This document serves as a design specification for the TMDD and contains:

· ETMCC ISO 14817 definitions for the ETMCC; and
· XML-specific ETMCC reference model.

Volume II contains a Requirements Traceability Matrix that traces the design content of TMDD to the TMDD requirements.
The two volumes together make up Version 3.0 of the TMDD standard.

Using the standard, centers should be able to exchange information about their traffic conditions, device locations and conditions, and both planned (construction) and unplanned (Crashes) events.  They can also exchange weather information amongst themselves and a weather clearing house for their region.  The exchange of this information is intended to allow agencies to observe the signal timing of adjacent agencies (systems), and evaluate the effectiveness of their timing plans.  The TMDD standard supports cooperative use of all of the ITS devices, by allowing one center to discover what devices are available and where they are located, and the C2C exchanges provide a mechanism to allow one center to control another center’s devices (with appropriate privileges).  However, the TMDD standards do not place any restrictions on the operations which are performed at a center and it is up to the center to determine whether to honor device commands from external systems.  The TMDD standards are intended to provide a mechanism for heterogeneous systems to interoperate thus allowing the efficient use of the roadway network within a region.
APPENDIXES
Appendix I
TMDD STANDARD FOR TRAFFIC MANAGEMENT CENTER-TO-CENTER COMMUNICATIONS - Volume I: Concept of Operations and Requirements
TMDD STANDARD FOR TRAFFIC MANAGEMENT CENTER-TO-CENTER COMMUNICATIONS - Volume II: Design Content
Appendix II
User Comments for ATC TMDD STANDARD FOR TRAFFIC MANAGEMENT CENTER-TO-CENTER COMMUNICATIONS
Note that this appendix contains all comments received throughout the development process as noted above.
� TMDD: Traffic Management Data Dictionary – was the name given to the early phases (late 1990’s) of development.  The first version of this standard focused on the development of a data dictionary for traffic management systems, and then used those data elements in the construction of message sets (MS/ETMCC) to exchange information and control of ITS devices and incidents between systems. This latest version is now a merger of both of these standards and retains the earlier TMDD acronym.  





