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Presentation Outline
• Background
• Review of the Systems Engineering Process
• Development Approach
• Using the TMDD Standard
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Background
• TMDD / MSETMCC

• Traffic Management Data Dictionary / Message Sets External 
Traffic Management Center Communications

• Supports exchanging information between a traffic management 
center and other centers

Traffic Network
Events
Traffic Devices

• Version 1 – 2000
• Version 2.1- 2004
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Background
• Version 3.0

• Incorporate feedback received from deployments of the standard 
(CARS, TRANSCOM, TxDOT, FDOT)

• Address additional areas of scope
• Address issues unresolved from earlier versions of the standard.
• Extend support for the Clarus initiative and the Archived Data User 

Service (ADUS) standards effort.
• Effort started Fall 2006
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Systems Engineering Process

Decom
position and Definition

In
te

gr
at

io
n 

an
d 

Re
co

m
po

sit
io

nSystem
Requirements

System
Verification &

Deployment    

Subsystem
Verification

Unit / Device
Testing

High-Level
Design

Detailed
Design

Software / Hardware
Development

System Validation Plan

System Verification Plan
(System Acceptance)

Subsystem
Verification Plan

(Subsystem Acceptance)

Unit / Device
Test Plan

Implementation

Document/Approval

Operations
and

Maintenance

Changes
and

Upgrades
Retirement/

Replacement

System
Validation

Regional
Architecture(s)

Feasibility Study
/ Concept

Exploration

Concept of
Operations

Regional
Architecture(s)

Feasibility Study
/ Concept

Exploration

Concept of
Operations



ConSysTecITS World Congress – November 2008

Using Systems Engineering in TMDD v3

7

Systems Engineering Process
• Using the SEP to develop the standard

• Makes the selection of interfaces easier and traceable to user 
needs

• Simplifies setting up a requirements-based verification and 
validation program.
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Systems Engineering Process
• Systems Engineering Management Plan

• Is a top-level plan to manage the SE effort
• Defines how the engineering effort will be organized, structured

and conducted to provide a product that fulfills customer 
requirements

• Configuration Management Plan – Change process
• Verification and Validation Plan – Verify requirements and validate 

the concept of operations
• Risk Management Plan – Identify, track and resolve risk.



ConSysTecITS World Congress – November 2008

Using Systems Engineering in TMDD v3

9

Development Approach
• Concept of Operations

• Define the user needs to be addressed by the standard
• User workshop for all stakeholders – September 2006
• 123 user needs identified
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Development Approach
• Requirements

• Identify the interface requirements to satisfy the user needs
• Face-to-face Meeting – July 2007
• 1,124 requirements identified
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Development Approach
• User Need – Requirements Traceability

• Used Rational RequisitePro, to maintain traceability between user 
needs and requirements

• Needs to Requirements Traceability Matrix documents the 
traceability.
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Development Approach
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Development Approach
• Design

• Identifies the design to fulfill interface requirements
• Face-to-face meeting (Initial design) - July 2007
• Completed design via series of focus teleconferences and 

webconferences

• Consists of data elements, data frames, messages, and dialogs
207 data elements, 187 data frames, 85 messages, 124 dialogs

• Intended to be protocol-independent
Data elements – ISO 14817 standard
Data frames / messages – ASN.1 and XML formats
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Development Approach
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Development Approach
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Development Approach
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Requirements Traceability Matrix
• Requirements – Design Traceability

• Identifies the design (dialog, message, data frames, data 
elements) to fulfill the interface requirements

• Key part of the validation activity
• Completes the traceability documentation
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Requirements Traceability Matrix
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Conclusion
• Process

• Can be applied to define, build, and test any project specific 
communications specification

• Structured the standard in a format that is easy for agencies and 
implementers to deploy because the focus is now user-centric.

• Traceability, from user needs, to requirements, and to the systems 
interface specification, is maintained and documented.
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Conclusion
• http://www.ite.org/standards/tmdd
• http://ops.fhwa.dot.gov/publications/seitsguide/seguide.pdf

THANK YOU

• patrick.chan@consystec.com
• manny.insignares@consystec.com
• bruce.eisenhart@consystec.com


