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Project Title: Transportation Management Systems: Concept of Operations and Requirements

Statement of Problem:

A concept of operations for a TMC should include defining its roles, responsibilities, functions, services, processes, user expectations, performance requirements, resources, staffing plan, and physical building needs which the TMC must operate.  The concept of operations and corresponding requirements define and provide the basis for making initial design decisions, provides the beginning point for management control, and baseline for future decisions as the system moves through the various phases in its life cycle.  The process to develop the concept of operations also provides an opportunity to identify and build a consensus with the appropriate stakeholders as to customer expectations; how the TMC will operate; functions and services to be provided; desired levels of performance; and quantify the expected resources that will be available throughout the system’s life cycle.

The concept of operations is developed in the conceptual design phase of a system after the goals, objectives, and high-level needs analysis has been developed.  The needs analysis determines what problems you are trying to solve; identify key stakeholder needs; provides a user-oriented view or “vision” of the system that you want to implement to help communicate your vision of the system to other stakeholders.  It also highlights the interfaces that the system has and ensures, through the publication and discussion of the concept of operations with others, that the interfaces and information to be shared has been identified.  

The concept of operations also serves as an input into the development of other key products that are developed or analysis that is completed during the conceptual design phase of the system.  Some of these include, but are not limited to, the maintenance concept, preliminary system analysis, initial high-level requirements, and completing the conceptual design review prior proceeding to the preliminary design phase.  It also provides the information to develop the detailed functional requirements in the next phase in the systems life cycle, the preliminary design phase, where the detailed design requirements are established.  

The development of requirements for a TMC involves the analysis of what the system has to do, when it has to do it, and how well it has to perform.  The analysis of system requirements is to define specific functions that a system must perform along with the capabilities that must the control center and TMC building provide or support.  This allows the system and building to be designed to meet these requirements and expectations of the various users.  

The development and use of concepts of operations and functional requirements for TMC’s has been limited.  There is a need for detailed information and guidance on what is a concept of operations, how it should be developed, resources required, stakeholders to include in the process, analysis to perform in developing requirements, and how these requirements should be used through all remaining phases in the life cycle of the TMC.   In addition, terminology associated with TMC operations is sometimes unclear in its use (e.g., TMC Concepts of Operations, TMC Operational Concepts, Architecture Concepts of Operations, O&M Plans).  

A detailed technical reference is needed to provide direction, guidance, and best practices associated with developing a concept of operations and functional requirements for a TMC.  This document shall contain a glossary of terms to eliminate redundancy and misinterpretation.  This document is intended to be a comprehensive technical reference providing specific guidance on how to develop and use the concept of operations and requirements throughout the life cycle of a TMC.  It is not intended to be a detailed design guide, however it needs to provide significantly more detail than what is contained in these existing documents and also provide examples of how these concept and techniques can be applied to TMCs.  This document will also identify and differentiate between a concept of operations for a region, agency, traffic operations program, planned special event, transportation corridor, and TMC.



Suggested Approach:

The overall objective of this project is to develop a document that provides technical guidance and recommended practices on:

· What is a concept of operations for a Transportation Management Center (TMC);

· How to develop a concept of operations based on the identified needs and constraints unique for a particular region and the stakeholders to be involved with the TMC;

· What should be included in a concept of operations for a TMC;

· What are requirements; how should requirements be developed, and what should be considered in developing detailed requirements for a TMC;

· How to effectively use and integrate the concept of operations and functional requirements throughout the life-cycle of a TMC;

· How to consider the concept of operations and requirements that have been developed for TMC’s in the development of a concept of operations and requirements for other systems, public agency programs, and regional multi-agency traffic operations initiatives (e.g., traffic incident management programs, planned special events, etc.) in a region;

· How to identify the need for inter- and intra-agency coordination (e.g., traveler information service providers, transit management systems, or emergency management) in development of a concept of operations and requirements.

The following is an initial list of issues and topics that have been identified to be considered and addressed in the technical reference developed for this project:

1. Introduction

· Identify purpose of the document and objectives.

· Identify intended audience of document (primary and secondary).

· Provide a high-level discussion of the importance, benefits, and challenges that agencies face with managing and maintaining TMC.

· Define and provide a brief overview of the role, value to the TMC and other stakeholders, and how a concept of operations and requirements could be used throughout the life cycle of a TMC.

· Provide the context and relationship of a concept of operations for a TMC and how it may relate or contrast with a concept of operations for a region, metropolitan area, agency, traffic operations program, planned special event, or transportation corridor application.

· Briefly describe the current state-of-the-practice, trends, and gaps with agencies developing and using concept of operations and requirements for TMCs.

· Describe how this document will meet the needs of agencies, can be used by practitioners, and expected influence it should have on the practice.

· Provide an overview and description of how the document was developed.

· Describe how key typical users (intended audience) should use this document.

· Identify and provide brief overview of each chapter and key topics covered.

2.  TMC Concept of Operations and Requirements:  Overview 

-Provide a high-level overview of a concept of operations, requirements, how they relate to, and importance to TMCs.

-Provide the reader with limited or no experience with the subject of this document, the option of reading one chapter to get a very high-level overview of these topics allowing them to use the rest of the document.  Provide the reader with a basic understanding of the key topics to be covered in this document, why, and how they apply and influence TMCs.  

-Address additional issues and in greater depth to allow the reader to understand these concepts as they related to the application of this subject mater to TMCs, and decide what additional chapters to read and sequence, based on their individual experience and expertise, current system, job responsibilities, or activities.  

3.  System Engineering Process & Life Cycle Phases:  Overview

-Provide an introduction to the system engineering process, key phases in the life cycle of a TMC, why they are important, and how they relate to TMCs.

-Provide only a high-level overview of the appropriate topics and not at an in-depth level.  These issues should consider the information in the document titled “Building Quality ITS Through Systems Engineering” (FHWA, April 2002).  

-Provide the reader with a basic understanding of the key topics to be covered in this chapter and how it relates to the focus of this document.  This information will allow the reader to understand these concepts as they related to the application of this subject mater to TMCs, and decide what additional chapters to read and sequence, based on their individual experience and expertise, current system, job responsibilities, or activities. 

4.  Concept of Operations Overview

-Provide a comprehensive overview of the concept of operations, why it is important, components, how to develop, and maintain for a TMC.   

-Key technical topics and issues to be included should consider the information contained in the document titled “TMC Concept of Operations: Implementation Guide” (FHWA, December 1999).  

-Provide the reader with a basic understanding of the key topics to be covered and how it relates to the focus of this document.

5.  System Requirements: Overview 

-Provide a comprehensive overview of the requirements, why they are important, how they relate to, are developed, maintained, and used throughout the life cycle of a TMC.   

-Key technical topics and issues to include should consider the information contained in the document titled “Developing Functional Requirements for ITS Projects; FHWA” (FHWA, April 2002).  

-Provide the reader with a basic understanding of the key topics to be covered and how it relates to the focus of this document.

6.  TMC Concept of Operations

-Provide detailed technical guidance and lessons learned related to the development, issues to consider, and use of a TMC concept of operations.

-Key issues to be covered: benefits, process to develop, analysis performed and issues to consider in process, inputs, components and key issues, relationship and tracing TMC operations concept to other concepts of operation (e.g., traffic operations program, agency, planned special event, metropolitan area, region), using a concept of operations at key phases in the life cycle of a TMC, how to maintaining, and other key issues to consider.   

· Guidance and lessons learned focus on TMC specific issues and related factors that may include:  system functions, services provided, TMC role and responsibility, system architecture, integration and sharing of information, coordination with stakeholders, TMC control center, staffing resources and capabilities, maintenance, support services, procurement, and other issues.  

· Discuss in detail the inputs, analysis performed, and other key factors in the conceptual and preliminary design phases to consider and influence a concept of operations.

· Identify methods to track and document the influence of the TMC on other agency or organizational goals (e.g., objectives, measures), staff performance and workload, and provide recommendations to ensure effective operations in the concept of operations;

· Identify how the concept of operations should consider and address and provide recommended guidelines on TMC operations such as continuity of operation, conflict resolution, fault detection and correction, and other related issues.  

7.  TMC Requirements

-Provide detailed technical guidance and lessons learned related to the development, issues to consider, and use of requirements for a TMC.

-Key issues to be covered: defining, identifying types of requirements, describing characteristics, discussing relationship to the systems engineering process (focusing on the conceptual preliminary design phases), importance, and benefits of requirements.  

-Additional issues to be included:



-Inputs to the process of developing requirements; 

-Detailed process, analysis to be performed, and use of the National ITS Architecture as a tool in developing requirements; 

-Identify relationship between requirements associated with various operations performed by TMC’s that may include system management, system operations (i.e., hardware, software), maintenance, control room operations, and support services (e.g., incident management planning, inter-agency coordination, data warehousing, traffic signal control operation);

-System functions, components, sub-systems, and interfaces with other systems;

-Relationship to a regional ITS architecture;

-Performance monitoring, testing, and acceptance; 

-Relationship to managing change and system configuration; and 

-Describe purpose, role, description, and importance of tracing requirements. Additional issues should include:

-How requirements tracing relates to testing and quality assurance;

-Discuss and compare requirement tracing techniques and models; 

-Identify and discuss alternative approaches to requirements traceability methods;

-Identify factors influencing requirements tracing and quality;

-Identify recommended practices for system and component specific tracing;

-Identify tools to assist with tracing requirements;

-Identify techniques and issues to trace requirements at key phases in a TMCs life cycle;

-Identify recommended practices and lessons learned with how agencies are developing, using, and managing requirements at key phases in the life cycle of a TMC;

 8.  Using TMC Concept of Operations and Requirements 

-Provide detailed technical guidance and lessons learned related to using a concept of operations and requirements at key phases in a TMCs life cycle.  Provide additional guidance and recommended practices on the generic concepts, techniques, and key topics associated with how a concept of operations and requirements are used, analysis performed, and other issues.

9.  Case Studies

-Highlight a recommended example highlighting recommended practices, lessons learned, and issues to consider associated with specific aspects associated with a TMC concept of operations and requirements.  Provide examples or case studies that build off of and demonstrate how the concepts, techniques, and guidance identified in the document are applied related to specific examples or case studies. 

-Examples of case studies to consider may include: developing a concept of operations for a TMC, developing requirements for a TMC, developing a concept of operations and requirements for a specific function or service supported by a TMC, or using a concept of operations and requirements throughout the key life cycle phases of a TMC.



Products:

1. A technical reference document to assist practitioners in the development of and revisions to concepts of operations and functional requirements in the planning and design of TMC’s.

2. A primer

3. Outreach material (e.g., project related presentations, fact sheet, and tri-fold brochure.)

End Users (Product Customer):

- A team of individuals that is involved in or responsible for the planning, design, operation, and maintenance of TMC’s.

Training, Outreach, and Distribution Plan:

-Outreach and awareness as to the availability of the product through professional organizations.

-Publicized through FHWA Divisions, Resource Centers and related program activities.

-The reference document and support material will be available via CD.

Rough Order of Magnitude Cost:

Person Hours: 




Labor Cost:

$


Direct Costs:

$


Total Cost:

$  210,000


Comments:

-Direct costs include limited funding to accommodate any interaction and review of practitioners on the development of this product and to obtain any available information from agencies via interviews and on-site visits to support development of case studies.

-Support initial distribution of limited number of copies to each State DOT.

In-Kind Support or Other Funding (Beyond SP&R):

-FHWA and pooled fund participants technical support and project management in the development of the project proposal, scope and product development.

Suggested Schedule for Major Milestones:

-Project scope and request for project proposals to perform work: 4 months

-Review proposals, negotiate and initiate contract: 3 months

-Review relevant literature: 1 months

-Develop annotated outline: 3 months

-Develop draft technical reference document: 6 months

-Develop final technical reference document: 3 months

-Develop distribution plan and outreach material: 1 months

-Outreach and distribute products: 1 month

Benefits

-Will assist practitioners involved in, or responsible for, the development of and revisions to concepts of operations and functional requirements in the planning and design of TMC’s.

-Will provide an overview of appropriate areas from the National ITS Architecture to provide users with a common framework for assessing opportunities for exchanging information with other agencies.
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