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Background

This outline serves as the foundation for the guidance document being crafted in the Transportation Management Center Pooled Fund Study project entitled, Regional, Statewide, and Multi-State TMC Concept of Operations and Requirements. The working title of the project is: Development of Guidance Materials to Support the Regional Concept of Operations.

The purpose of the annotated outline is to define the general structure of the document, describe the overall philosophy of the research team in preparing the guidance document, and identify content and examples that will be used within the document.

The research team has previously delivered an initial draft of this outline on December 2, 2005, and a draft version on January 4, 2006.  This version of the outline, referred to as the Final Draft Outline was developed to address comments provided on the previous drafts, and to incorporate additional material developed by the research team in December.  This is the final version of the outline and will be used as the team begins to write the guidance document.  

[Note:  As the project team continued to refine the annotated outline, it added specific references to be utilized as examples at appropriate locations in the outline.  These references are presented in brackets in the outline document.  Please note that identifying the references is an on-going process (even beyond the outline process).  Also, note that the outline contains preliminary text for select sections.  This text may be viewed as a first draft of sections of the guidance document.]

1 INTRODUCTION

This introductory chapter provides a general description of the guidance document, including its objective, the methodology used in its development, its intended audience, challenges to be confronted, key concepts, and how it is to be used.  

1.1. CHAPTER OVERVIEW

1.1.1. This chapter introduces the reader to the purpose of the guidance document and provides information to help the reader effectively use the document. Its basic objectives are:

1.1.1.1. To define the challenges and state-of-the-practice in regional concept of operations development and use in transportation management systems.

1.1.1.2. To provide a brief background on key topics that serve as a foundation for the document.

1.1.1.3. To provide information on how to use the document.

1.1.2. Relationship to Previous Chapter – Not applicable

1.1.3. Chapter Sections:

1.1.3.1. General Description Of The Guidance Document

1.1.3.2. Importance Of A Regional Concept Of Operations

1.1.3.3. The Challenge

1.1.3.4. How To Use This Document

1.1.3.5. Chapter Summary

1.2. GENERAL DESCRIPTION OF THE GUIDANCE DOCUMENT

1.2.1. Objective - To develop a detailed document providing technical guidance and recommended practices for concepts of operations in regional, statewide, and multi-state transportation management systems.

1.2.2. Intended Audience - individuals involved in, or responsible for, a wide range of TMC activities: Management, Planning, Design, Operation, and Maintenance. 
1.2.3. How Document Was Developed: 

· Built off of the Developing and Using a Concept of Operations in Transportation Management Systems Handbook that was developed by the TMC Pooled Fund Study (PFS).

· Used the best of current regional transportation management-related documents, many of which provide excellent, high-level introductions.

· Used standards referenced in the previous guidance document.

· Conducted interview with individuals involved with regional transportation management.

· Focused on case studies/real examples, elucidating: best current practices, good and bad experiences, example documents, what guidance would have been helpful.

1.2.3.1. Development Philosophy:

· Build upon existing document, Developing and Using the Concept of Operations in Transportation Management Systems, which is based on an industry standard. We will not attempt to recreate the TMC Concept of Operations development guide, but rather use that guide as a foundation for creating a guide for preparation and use of a regional concept of operations. It is expected that the "regional" guide will serve as a companion document to the existing one. Please note that much of the structure of the current document will be identical to the previous guide; however, the content will describe methods and elements unique to the development of a guide for an integrated, regional system. In differentiating the regional guide, we will focus on integration issues with respect to elaborating the elements of a regional concept of operations, such as: describing a complex regional system (or "system of systems"), identifying and defining user and operational needs across jurisdictions, forging agreements among a diverse array of stakeholders, addressing institutional barriers to cross-jurisdictional funding, developing realistic scenarios that anticipate complex communications and implementation issues, etc.

· Emphasize the benefit of the synergy of a regional concept of operations (The whole is more than the sum of its parts.). 

· [Quote from the TRB Freeway Operations Committee in discussing integrated regional systems: “Synergy between multiple systems is absolutely necessary to achieve the vision of an efficient, effective, and seamless transportation network. In fact, the definition of the word 'synergy' aptly describes the goal of an integrated transportation management system. From the Greek word 'synergos' (working together), it refers to the interaction of discrete agencies and their systems such that the total effect is greater than the sum of the individual effects.”]

· Emphasize the need for flexibility is developing a regional concept of operations document. Flexibility is an important attribute of any concept of operations, but the intricacies of an integrated system place a greater demand on a document's ability to define relationships. 

1.2.4. Contents of the Guide:

1.2.4.1. Guidance on defining a regional concept of operations.

1.2.4.2. Guidance on developing a regional concept of operations.

1.2.4.3. Guidance on using a regional concept of operations.

1.2.4.4. Specific examples of effective practice from transportation agencies.

1.3. IMPORTANCE OF A REGIONAL CONCEPT OF OPERATIONS

A transportation system that assures safety, reliability, and security at the regional level provides increased value for the both the local and regional user and can be made possible by collaboration and coordination of managers responsible for day-to-day operations.  But, the emergence and maintenance of this beneficial regional system does not occur without a vision and a high-level view of operations. A regional concept of operations can guide the creation and maintenance of such a system by identifying user needs, developing goals and objectives, identifying and establishing the roles and responsibilities of stakeholders, revealing institutional barriers to collaboration and suggesting ways to surmount such obstacles, describing the types of agreements that need to be forged, identifying resources, and supporting the development of high-level regional requirements.

A FHWA-FTA Working Group linking Planning and Operations, charged with promulgating ideas for enhancing collaboration and coordination between transportation planning and transportation operations for the benefit of users, recognized the value of a regional concept of operations. The group believed that it could serve three important purposes: 1) it present a vision for transportation systems management based on a holistic view of the region, 2) it secures commitments and agreements from varied agencies and jurisdictions to support a common regional approach, and 3) it provides an opportunity to strengthen the linkage between regional planners and managers responsible for transportation. A regional concept of operations provides a coherent operations strategy for consideration in the planning process.

1.4. THE CHALLENGE

1.4.1. Addressing Diversity and Complexity

The surface transportation system is intrinsically multijurisdictional, multi-agency, and multi-functional, which often leads to disjointed service delivery with an agency, rather than user, orientation. A regional Concept of Operations must encompass a description of the multiple needs of users in the proposed regional system. A guide for preparing such a Concept of Operations must address the complexity of this undertaking with an approach that is comprehensive without being overly specific, thus allowing the flexibility to apply the assessment to varying regional, statewide, or multi-state requirements.

1.4.2. Incorporating Current Best Practices

This guide will identify key trends in the Concept of Operations and related documents from existing regional systems that constitute sound practice, with a special emphasis on those trends crucial to the development and maintenance of an integrated system (i.e., cooperative agreements). 

1.5. HOW TO USE THIS DOCUMENT

The use of this guidance document will be illustrated using companion documents (industry standards and previously developed transportation-related documents) as well as case studies.
1.6. CHAPTER SUMMARY

This section provides a brief summary of the key information contained in this chapter.  

 Specific Literature Supporting This Chapter:

· Regional Transportation Operations Collaboration and Coordination: A Primer for Working Together to Improve Transportation Safety, Reliability, and Security, Federal Highway Administration and the U.S. Department of Transportation. 18 Dec 2002

http://www.itsdocs.fhwa.dot.gov/JPODOCS/REPTS_TE/its1.htm
· Turnbull, Katherine F. ITMS: A Key Strategy to Optimize Surface Transportation System Performance White Papers.  Conference Proceedings of 4th ITMS Conference. Report No FHWA-OP-01-145. July 15-18, 2001. Newark, NJ. 
http://www.itsdocs.fhwa.dot.gov/jpodocs/repts_te/13662.pdf
· Cooperative Agreements for Corridor Management, NCHRP Synthesis Report 337, 2004 

· Developing and Using a Concept of Operations in Transportation Management Systems; FHWA, Spring 2005 

http://tmcpfs.ops.fhwa.dot.gov/cfprojects/new_detail.cfm?id=38&new=0]

2 Regional Concept of Operations and Systems Engineering

The Concept of Operations “starts” the Systems Engineering process and is the foundation for the activities that follow. Therefore, understanding the systems engineering process is essential for proper development and use of a Concept of Operations. This is especially true at the regional level, where a high-level view of multi-user expectations is essential to support complex high-level requirements development. This chapter provides a very brief overview of the systems engineering process, with special attention to the challenge of scaling to a more comprehensive or integrated system. For a more detailed overview see the companion document, Developing and Using a Concept of Operations in Transportation Management Systems Handbook that was developed by the TMC Pooled Fund Study (PFS).
2.1 CHAPTER OVERVIEW

2.1.1 The concept of operations serves a specific and critical function within the systems engineering process.  In order to set the foundation for the guidance document, the purpose of this chapter is to provide an overview of the systems engineering process with special attention to the role of the concept of operations. Its objectives are:

2.1.1.1 To provide summary information concerning systems engineering.

2.1.1.2 To describe the role of the concept of operations in systems engineering.

2.1.1.3 To describe to role of the concept of operations in the system lifecycle.

2.1.1.4 To provide testimonials from transportation professionals concerning the importance of the concept of operations to effective systems engineering.

2.1.2 Relationship to Previous Chapter - This chapter transitions from the general introduction of a Concept of Operations in Chapter 1 to provide a brief introduction to systems engineering.  This chapter is designed for readers with relatively little systems engineering experience to provide a foundation for the detailed guidance provided in later chapters.

2.1.3 Chapter Sections:

2.1.3.1 What Is Systems Engineering?

2.1.3.2 What Role Does The Regional Concept Of Operations Play In Systems Engineering?

2.1.3.3 Role Of Regional Concept Of Operations In System Life-Cycle

2.1.3.4 Key Timing Considerations

2.1.3.5 Challenge In Scaling Up

2.1.3.6 Chapter Summary

2.2 WHAT IS SYSTEMS ENGINEERING?

2.2.1 Define systems engineering.

Systems engineering was developed to address contemporary, large-scale, engineering projects involving large information technology components.  Systems engineering facilitates the development, maintenance, refinement, and retirement, of dynamic, large-scale systems consisting of both technical components and human components. 

2.2.2 Define systems lifecycle – Emphasize that you cannot consider systems engineering without explicitly understanding and dealing with the lifecycle.

2.2.3 Describe key elements of the systems engineering process – The “Vee” diagram will be used to illustrate the elements and their interrelationship.
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2.3 WHAT ROLE DOES THE REGIONAL CONCEPT OF OPERATIONS PLAY IN SYSTEMS ENGINEERING?

This section will discuss how the concept of operations lays the foundation for key systems engineering elements at the regional level.  It will introduce the relationship between the regional concept of operations and:

· Internal and External Plans and Planning

· Requirements

· Design

· Testing

· Operations and Maintenance

2.4 ROLE OF REGIONAL CONCEPT OF OPERATIONS IN SYSTEM LIFE-CYCLE

At the heart of systems engineering is an understanding that every system must be considered from the perspective of a birth-to-death life cycle.  In an engineered system, this may be envisioned as a series of engineering activities across time and relevant to the existence of the system being developed, maintained, or retired.  
2.5 KEY TIMING CONSIDERATIONS

The Concept of Operations, as part of the systems engineering process, is applicable and beneficial to any regional coordination, whether it is being developed from the ground-up or simply being refined or enhanced. This section reviews the aspect of timing within the systems engineering context.

2.6 CHALLENGE IN SCALING UP

As the foundation of the systems engineering process, the Concept of Operations attempts to answer the Who, What, When, Where, Why, and How for the system in general terms for all participants. In the case of a regional, statewide, or multi-state system, all participants will be numerous and varied. This means that the systems engineering process will be more far-reaching and complex, so the Concept of Operations must have sufficient breadth and depth to accommodate this. Fortunately, the systems engineering process is designed for complexity and scalability. "Despite the apparent simplicity of the definition of systems engineering, the methods it utilizes are rich enough to manage the most sophisticated system application." 

Scalability to a more complex system is also an intrinsic attribute of a concept of operations.  According to the IEEE 1362-1998 standard, "It is used to describe the user organization(s), mission(s), and organizational objectives from an integrated systems point of view." 
2.7 CHAPTER SUMMARY

This section provides a brief summary of the key information contained in this chapter.
Specific Literature Supporting This Chapter:

· Developing and Using a Concept of Operations in Transportation Management Systems; FHWA, Spring 2005 

http://tmcpfs.ops.fhwa.dot.gov/cfprojects/new_detail.cfm?id=38&new=0
· Gonzalez, Paul J. Building Quality Intelligent Transportation Systems Through Systems Engineering. Report No FHWA-OP-02-046. April 2002.

http://www.itsdocs.fhwa.dot.gov/JPODOCS/REPTS_TE/13620.html]

3 What is a Regional Concept of Operations?

This chapter defines a Regional Concept of Operations. It identifies the questions it should answer for each stakeholder, distinguishes between a Concept of Operations and other planning documents, differentiates the Concept of Operations of a single transportation management system from that of a regional system, and identifies the core elements of a Regional Concept of Operations.

3.1 CHAPTER OVERVIEW

3.1.1 The purpose of this chapter is to define the concept of operations for a regional system. Its objectives are:

3.1.1.1 To describe the purpose and role of the concept of operations in a regional setting.

3.1.1.2 To describe the core elements of a regional concept of operations.

3.1.1.3 To demonstrate the core elements using transportation examples from integrated regional systems.

.  

3.1.2 Relationship to Previous Chapter:

Chapter 2 discussed the role of a regional concept of operations in the systems engineering process. This chapter now defines a regional concept of operations.  It provides more specificity in terms of the concept of operations itself.

3.1.3 Chapter Sections

3.1.3.1 Regional Concept Of Operations Defined

3.1.3.2 Core Elements Of A Regional Concept Of Operations

3.1.3.3 Concept Of Operations Is Not A Recipe

3.1.3.4 Chapter Summary

3.2 REGIONAL CONCEPT OF OPERATIONS DEFINED

3.2.1 A good concept of operations will answer Who, What, When, Where, Why, and How from each regional stakeholder’s perspective.

3.2.2 Distinguish a concept of operations from other “similar” documents:

3.2.2.1 Operations concept

· [The following reference discusses the distinction between Operational Concept and Concept of Operations: “Bay Area Regional Intelligent Transportation Systems (ITS) Plan", prepared by   Iteris Inc. for the Metropolitan Transportation Commission (MTC), June 2004:

"A COP (Concept Of Operations) defines in detail the specifics of how a system or project operates in different scenarios by combining user and system functions in a narrative fashion. An operational concept is based on principles of systems engineering and is a stakeholder-oriented document that describes systems operational characteristics from the stakeholder's viewpoint."

· USDOT ITS, Next Generation 9-1-1 System Preliminary Concept of Operations has this to say about the distinction between Concept of Operations and Operational Concept:

"Note: common usage in systems engineering has the terms 'Concept of Operations Document' and 'Operational Concept Document' as interchangeable terms."]

3.2.2.2 Architecture

[Kentucky Transportation Center, College of Engineering, University of Kentucky. “Intelligent Transportation Systems Strategic Plan.” June 2000:

The relationship between ITS functional areas and user services is discussed. The information from this example can demonstrate the relationship between ITS Architecture and a regional concept of operations. Regional (including multi-state) projects are briefly described, demonstrating that developing a concept of operations for a regional undertaking occurs within the broader framework of the ITS Architectural vision.]

3.2.3 Regional vs. Stand-alone Transportation Management System: Accentuate Similarities and Differences

A stand-alone Transportation Management Center (TMC) is a dynamic entity and, as such must interact with other agencies with which it has a common or shared responsibility for operations, infrastructure maintenance, control, etc.However, the concept of operations for a one-agency/jurisdiction TMC will be fairly straightforward in addressing this responsibility since the integration issues will not dictate the form of the final document to the degree that a large statewide or regional system would. A Regional Concept of Operations, however, must elaborate these elements for each integrated entity (TMC, Emergency Services, etc.), affected non-integrated entities, and for the region itself. This section will present examples from existing documents to illustrate this distinction, and others.

 [Section 3.3.1 of Chapter 3 in Developing and Using the Concept of Operations in Transportation Management Systems briefly discusses expected differences in Concepts of Operations for different classes of TMS initiatives – stand-alone vs. integrated. This will serve as a good lead-in for this sub-section.] 

3.3 CORE ELEMENTS OF A REGIONAL CONCEPT OF OPERATIONS 

This part of the document will describe the basic components of a regional concept of operations. We will provide a regional example for each of the core elements. The core elements are based on the ANSI/AIAA G-043-1992 standard as referenced in the companion guide, Developing and Using the Concept of Operations in Transportation Management Systems, and are as follows:

3.3.1 Scope

This subsection will outline the contents of the document, discuss the purpose for implementing the system, highlight major objectives and goals, identify the intended audience, describe the boundaries of the system, and describe an overarching vision for the system.

3.3.2 Referenced Documents

The types of resources used when developing the document will be addressed here. This can be useful to clarify the sources of information that went into the document as well as pointing the reader to additional information. Examples of TMS documents that fit into our scope will be used.

3.3.3 User-Oriented Operational Description

This subsection describes the intended system operation from a user vantage point. It is also important to note how organization/system-specific goals and objectives are accomplished: strategies, tactics, policies, and constraints.  Emphasis must be placed on who the users are and what the users do: when and in what order operations take place; personnel profile; organizational structure; personnel interactions; activities; operational process models: sequence, interrelationships.  

3.3.4 Operational Needs

This subsection addresses the question of what is required by the region that the current system or set of services does not provide. This implies a description of the process for identifying these requirements and for establishing their relationship to the current operational environment.

3.3.5 System Overview

The Regional Concept of Operations should provide a high-level description of the interrelationships of key system components, their scope and interfaces. The section describes all aspects of the integrated system at once. This information is often most effectively conveyed via a diagram. 

3.3.6 Operational Environment

Operations and Maintenance budgeting and funding is crucial to the viability of transportation management, whether local or regional, and the issue should be addressed at this stage. 

· [Daniels Ginger, Starr Tim. “ Guidelines for Funding Operations and Maintenance of Intelligent Transportation Systems/Advanced Traffic Management Systems.”:

It is important for the concept of operations to: 1) develop a mechanism for estimating the costs required to operate and maintain ITS elements adequately, 2) provide guidelines to address the obstacles that prevent or delay adequate funding of traffic management operations and maintenance, 3) develop a schedule for funding, 4) identify funding sources, and 5) address agreements from the funding agencies.
· Kentucky Transportation Center, College of Engineering, University of Kentucky. “Intelligent Transportation Systems Strategic Plan.” June 2000:

· This document places much emphasis on an ITS maintenance plan (O&M) and lists specific challenges.]

3.3.7 Operational Scenarios

[Weather-Responsive Traffic Management Concept of Operations. Cambridge

Systematics, Inc. Jan 2003:

Cambridge Systematics developed a Concept of Operations for transportation management center response to weather-related events. Five different weather scenarios were developed along with specific response plans. This is a useful example of scenario development for a regional Concept of Operations.]

3.4 CONCEPT OF OPERATIONS IS NOT A RECIPE

 This section will support the idea that the regional concept of operations in its generic form can be modified to suit a particular region. [Refer to: Guide for the Preparation of Operational Concept Documents. (ANSI/AIAA G-043-1992). American National Standards Institute, 1992]

3.5 CHAPTER SUMMARY

This section provides a brief summary of the key information contained in this chapter. 

4 Developing a Regional Concept of Operations

This chapter will provide specific guidance and examples on how to develop the Regional Concept of Operations’ elements identified in the previous chapter. It describes how to initiate the development process by employing existing system’s concepts of operations and other TMC documents, and identifies other resources necessary to complete the document. The chapter also addresses the level of expertise required and elucidates stakeholder identification and involvement.

4.1 CHAPTER OVERVIEW

4.1.1 The purpose of this chapter is to provide guidance and best practices to support the development of a Regional Concept of Operations document.  The key objectives of this chapter are:

4.1.1.1 To convey a strategy for development of a Regional Concept of Operations - presenting ideas for gathering, synthesizing, and presenting the information in the document.

4.1.1.2 To provide specific guidance and examples on how to develop specific Regional Concept of Operations’ elements.

4.1.1.3 To address critical issues related to Regional Concept of Operations development, including resources, stakeholders, and, performance measures.

4.1.2 Relationship to Previous Chapter

Chapter 3 defines the Regional Concept of Operations: it explains the goals and objectives and defines the individual core elements of a Concept of Operations from the regional perspective. This chapter provides guidance for developing a Concept of Operations for an integrated system, including advice for beginning the process, developing each of the individual core elements, and identification and involvement of stakeholders.

4.1.3 Chapter Sections:

4.1.3.1 Initiation Of The Process

4.1.3.2 Developing The Elements

4.1.3.3 Required Resources

4.1.3.4 Definition Of Performance Measures

4.1.3.5 Stakeholder Identification And Involvement

4.1.3.6 Chapter Summary

4.2 INITIATION OF THE PROCESS

4.2.1 Using existing TMC Concept of Operations and other TMC documents

This subsection discusses the importance of using existing transportation-relevant documents, especially those pertinent to a regional/integrated system, and demonstrates how they can be used in the development process. Also, the individual TMCs within the proposed system may have their own concepts of operations, which will inform, and be informed by, the more comprehensive regional document. 

· [Colorado Department of Transportation. “Colorado Department of Transportation-Region 2 Intelligent Transportation Systems Architecture.” May 18th, 2001:

CDOT employed existing documents and considered planned projects in developing an operations concept and a concept of operations for Region 2 ITS Architecture; they inventoried both local and statewide documents as well as standards.

· State of Tennessee Emergency Support Functions - Concept of Operations:

"Each ESF has one or more appendices attached to it. There are several types of appendices:
· Organizational charts 

· Documents describing specific procedures or special operational guidelines 

· Maps showing locations of offices, district/regional boundaries, radio transmitter locations, etc. 

· Flow charts detailing flow of critical information 

· Forms that are used by the emergency response organization "

· Mark Thomas. “Regional ITS Architecture for Northern Eastern Illinois, Project Summary.” Spring 2003:

ITS Architecture developers in the Northeastern Illinois region used available documentation throughout the region as an outreach tool to meet with the key stakeholders in the region to get their contribution to verify and modify the architecture. They included the following:

· CATS, Northeastern Illinois Strategic Early Deployment Plan

· FHWA, Tier 2 Architecture

· GCM, Gary-Chicago-Milwaukee Corridor Program Plan

· RTA, Regional Transit ITS Plan

· Illinois Tollway, Traffic and Incident Management System

· Chicago, ITS Plan

· Chicago, Traffic Management Center Plan

· Cicero Avenue Corridor

· Northwest Indiana Regional ITS Architecture

· Indianapolis Metropolitan Planning Organization. “Indianapolis Metropolitan Planning Area Regional Intelligent Transportation System(ITS) Architecture.” June 2005:

This memorandum lists and summarizes key documents used by Indianapolis regional transportation agencies to guide planning, deployment, and operation of ITS in the region.

· High Plains Coalition, Nebraska Department of Roads:
This document describes the necessary steps to begin the process of gathering data and resources from various stakeholders for the development of a regional concept of operations, and then goes on to describe how the ConOps will be used to educate other potential stakeholders.]

4.2.2 Level of Technical Expertise

Balance between detail and generality is stressed here. Finding the right balance is especially important at the regional level where there is a broader base of stakeholders and, at the same time, greater complexity. Deciding the appropriate level of technical detail is most effectively addressed using a team approach, involving professionals who are representative of the intended audience of the document. 

· [Bay Area Regional Intelligent Transportation Systems (ITS) Plan", prepared by   Iteris Inc. for the Metropolitan Transportation Commission (MTC), June 2004:

A description of the technological aspects is not necessary for an inventory of ITS elements, nor is the number and placement of hardware, etc. But, assessing the function and capabilities of the various systems is vital.

· Northwestern Indiana developed a Regional ITS Architecture, which included the following:

· User Services and User Service Requirements

· Logical Architecture

· Physical Architecture

Logical Architecture is a technology-independent view of the final architecture. The inclusion of both technical and non-technical descriptions in a Regional Concept of Operations is essential because a diverse base of stakeholders is invested in an integrated system.] 

4.2.3 Team Approach 

A writing team should be formed early with a core of stakeholders and then iteratively expanded. This subsection addresses this process.

[Bay Area Regional Intelligent Transportation Systems (ITS) Plan", prepared by   Iteris Inc. for the Metropolitan Transportation Commission (MTC), June 2004:

The developers here adhered to the FHWA guidance suggesting that it is often best to start with a core set of stakeholders and then expand over time as needed.]

4.3 DEVELOPING THE ELEMENTS

This section will describe, from the regional perspective, how the essential elements identified in the previous chapter can be developed.

[The following reference provides a good example for developing the elements for a regional (multi-state) system; it "…follows the guidance in the recent Federal Highway Administration (FHWA) pooled fund study, Developing and Using a Concept of Operations in Transportation Management Systems, which is based on the ANSI/AIAA standard, Guide for the Preparation of Operational Concept Documents.”, and it does it for a “system of systems”:

USDOT ITS, Next Generation 9-1-1 System Preliminary Concept of Operations]

4.4 REQUIRED RESOURCES

Demand for resources is driven by the scope and complexity of the proposed regional system. This section will address important issues to be considered in identifying and defining those resources. Key references and standards constitute the primary resources, along with exemplars.  

4.5 DEFINITION OF PERFORMANCE MEASURES

It is important to define measures of system performance relevant to the goals and objectives promulgated in the concept of operations. This section will discuss the features of a regional system that could legitimately be the focus of performance measures.

· [Wolf , John, California Department of Transportation , Performance Measurement and Integrated Transportation Management Systems - A Traffic Operations Perspective in ITMS: A Key Strategy to Optimize Surface Transportation System Performance White Papers. Conference Proceedings of 4th ITMS Conference:
This paper describes the process of statewide stakeholder involvement in the development of performance measures for integrated systems. A comprehensive definition of performance measures is given. It is important for a regional ConOps to provide the information necessary for the formulation of high-level performance measures and to describe the process for their development.]
4.6 STAKEHOLDER IDENTIFICATION AND INVOLEMENT

This section will discuss the strategy for stakeholder identification and involvement in the development of the regional Concept of Operations and in the system itself. It will also describe the types of agreements that need to be forged and the importance of stakeholder participation in this critical process. 

· [“Bay Area Regional Intelligent Transportation Systems (ITS) Plan", prepared by   Iteris Inc. for the Metropolitan Transportation Commission (MTC), June 2004:

User needs are often linked to ITS Market Packages and, in the Bay Area ITS plan, stakeholders were identified by and mapped to these user needs and their roles and responsibilities were described in this context.]

4.7 CHAPTER SUMMARY

This section provides a brief summary of the key information contained in this chapter.

Specific Literature Supporting This Chapter:

· FHWA White Paper: Regional Concepts of Operations for Transportation System

Management and Operations, Discussion Draft 2.1, February 6, 2003 (In a TRB letter report of the Committee on Developing a Regional Concept for Managing Surface Transportation Operations, Attachment B1)

http://trb.org/publications/reports/surftranops_jun_2003.pdf
· Guide for the Preparation of Operational Concept Documents. (ANSI/AIAA G-043-

1992). American National Standards Institute, 1992.

· IEEE 1362-1998 Guide for Information Technology—System Definition—Concept of Operations (Concept of Operations) Document. New York: IEEE, 1998.

· TMC Concepts of Operation: Implementation Guide.  ITS Joint Program Office, Federal Highway Works Administration, December 1999.
http://tmcpfs.ops.fhwa.dot.gov/cfprojects/uploaded_files/TMCConcept of OperationsImplmGuide.pdf 
· Metropolitan Washington Regional ITS Architecture Draft Stakeholder Description

http://www.mwcog.org/uploads/committee-documents/t1xYV1k20050406154100.pdf]

5 How to Use a Regional Concept of Operations

This chapter will demonstrate how a Regional Concept of Operations can be used to support a wide range of activities within the systems engineering lifecycle. This chapter will draw heavily upon examples from existing regional systems.   

5.1 CHAPTER OVERVIEW

5.1.1 This chapter will detail how the regional concept of operations can be used to effectively support other activities in the systems engineering life cycle. Its objectives are:

5.1.1.1 To describe how a regional concept of operations can be used to support planning.

5.1.1.2 To describe how a regional concept of operations can be used in the development of high-level functional requirements.

5.1.1.3 To describe how a regional concept of operations can be used to support regional cooperative agreements.

5.1.2 Relationship to Previous Chapter:  This chapter transitions from the development phase discussed in Chapter 4 to a demonstration of how the developed document can be used to support a range of systems engineering activities. 

5.1.3 Chapter Sections:

5.1.3.1 Support For Planning

5.1.3.2 Support For Requirements Development

5.1.3.3 Support For Regional Cooperative Agreements

5.1.3.4 Chapter Summary

5.2 SUPPORT FOR PLANNING  

This section will examine how a regional concept of operations can support planning activities for an integrated regional transportation system.

· [ITMS: A Key Strategy to Optimize Surface Transportation System Performance White Papers. Conference Proceedings of 4th ITMS Conference: Berman, Wayne, Planning For Operations

This document offers the following guiding principles for integrated planning: 

· Planning for Operations is based upon collaboration (interagency, inter-jurisdictional) and integration (technological and system related). Collaboration and information sharing are critical keys to successful and continuous “planning for operations.”

· Planning for Operations is visionary, strategic, and continuous. The planning does not end when the operational improvement is implemented.

· Planning for Operations is both short-term (problem-solving) and long-term (strategic).

· Planning for Operations is based upon customer expectations and service performance.

· Planning for Operations encompasses policy, programs, procedures, protocols, and projects that relate to or have an influence upon operations.
It is clear that a good regional concept of operations, with its emphasis on an overarching vision of the system, spatial and temporal scalability, life-cycle approach, user expectations/needs, stakeholder collaboration/agreements, and the promulgation of performance measures, provides the essential groundwork to support this kind of planning.]

5.3 SUPPORT FOR REQUIREMENTS DEVELOPMENT

 In this section support for the development of high-level requirements for a regional system will be addressed.

5.3.1 What are requirements?

Requirements represent the step of refining the concepts into terminology that is interpretable for engineers to design, build, and operate a system. 

· [“Bay Area Regional Intelligent Transportation Systems (ITS) Plan", prepared by   Iteris Inc. for the Metropolitan Transportation Commission (MTC), June 2004:



In the regional context, a functional requirement is what a system must do to address a regional need. This could mean provision of a regional service or prompting the performance of stakeholder's regional responsibility. A Regional Concept of Operations facilitates the development of high-level functional requirements by providing the user-defined context for the "shall" statement: "A functional requirement is characterized by naming the system, the stakeholder, and presenting a list of "shall" statements that constitute the functions to be provided by the system. Note also that the use of "shall" statements is deliberate as it sets forth a declarative statement about what a system needs to do.]

5.3.2 How to transition from a concept of operations to requirements: 

This section will detail how to realistically move from a concept of operations to requirements. The basic tenets involved will be highlighted and described.

It is important to establish not only “technical” requirements, but also operational requirements. . This distinction of type – from concept to identification of responsibility to performance measure to requirement – is important to maintain because it impacts operational effectiveness. Operational requirements are intended to facilitate coordination of the transportation facilities. The Maricopa Association Of Governments (MAG) established operations guidelines, which contain agreed upon guidance and procedures for agencies involved in jointly operating and maintaining the transportation system in their Region.

5.4 SUPPORT FOR REGIONAL COOPERATIVE AGREEMENTS 

Policy implementation and funding actions that are needed to accomplish regional operational goals quite often transcend the resources or jurisdictional authority of any single group or unit of government. Therefore, cooperation is necessary between governmental entities in order to accomplish corridor management objectives. This section discusses the current state of practice in developing and implementing cooperative agreements for corridor management, elements of such agreements, successful practices or lessons learned, and the role of a Regional Concept of Operations in identifying and forging such agreements. 

[Cooperative Agreements for Corridor Management, NCHRP Synthesis Report 337, 2004:

This synthesis identifies the state of current practice in developing and implementing cooperative agreements for corridor management, elements of such agreements, and best practices or lessons learned.

Colorado Department of Transportation. “Colorado Department of Transportation-Region 2 Intelligent Transportation Systems Architecture.” May 18th, 2001:

In discussing ITS implementation, this document addresses factors affecting the level of formality of required agreements:

" Agreements are established to clearly define responsibilities among the involved parties. The level of formality generally increases as risks escalate and when financial transactions take place. Formality will also increase when the performance or lack of performance on the part of one organization impacts the operations of another. For example, if an agency maintains and operates the traffic signals of another agency, failure to restore a failed traffic signal in a timely fashion could have a significant impact. As different systems are linked together, they will depend upon each other."] 

5.5 CHAPTER SUMMARY

This section provides a brief summary of the key information contained in this chapter. 

6 Case Study

This final chapter presents a case study to illustrate best practices in the development of a concept of operations for a regional, integrated system. We will present as our primary example a regional concept of operations developed by the Maricopa Association of Governments, although some aspects from other examples will also be utilized to demonstrate variability. The referenced documents along with noteworthy material from our interviews will be used to illustrate salient points.
6.1 CHAPTER OVERVIEW

6.1.1 The purpose of this chapter is to provide a detailed real-world example of the concepts and guidance documented in the handbook. Its objectives are:

6.1.1.1 To illustrate how the elements of the concept of operations were developed to address the needs of the system/initiative.

6.1.1.2 To document lessons learned during the concept of operations development process.

6.1.1.3 To document lessons learned during the use of the concept of operations.

6.1.2 Relationship to Previous Chapters – This chapter serves to illustrate, through a real-world example, how the information contained in the previous chapters relates to the development and use of a regional concept of operations.

6.1.3 Chapter Sections

6.1.3.1 Case Presentation Structure

6.1.3.2 Case Study

6.1.3.3 Lessons Learned

6.2 CASE PRESENTATION STRUCTURE

The material in this section describes how the case study will be organized and presented. The categories are directly related to the information contained in previous chapters of this handbook. 

6.2.1 System Overview

This section will briefly describe the system/initiative that is the subject of the case study. The purpose is to orient the reader, and to give him/her guidance on collecting more detailed information.

6.2.2 Core Elements

This section will discuss the case’s concept of operations with respect to each element of the “standard” concept of operations as proposed by AIAA.

6.2.3 Development Process

This section will focus on lessons learned during the development of the case’s concept of operations. Specific areas of focus will parallel the structure of the handbook.

6.2.3.1 Stakeholders

6.2.3.2 Resources

6.2.3.3 Performance Measures

6.2.3.4 Integration with planning

6.2.4 Use of Concept of Operations

This section will focus on how the case’s concept of operations has been, or is being, used.  Specific areas of focus will parallel the structure of the handbook:

6.2.4.1 Requirements Development

6.2.4.2 Planning Support

6.2.4.3 Support for Cooperative Agreements

6.3 CASE STUDY

The example of the Maricopa Association of Governments (MAG) will be presented here, utilizing the structure outlined in the previous section.

6.3.1 System Overview

The background and the general context within which the MAG concept of operations emerged is will be discussed here. The document contains a description of the region as well as an overview of the current transportation system within the region.

6.3.2 Core Elements

While the MAG writing team did not formally reference a regional model from which to work (“We set out without any real regional model to work from; nobody had ever done this.”), they nevertheless adhered to sound development with respect to core elements. 

6.3.3 Development Process

The MAG ITS Committee spearheaded the development of a Regional Concept of Operations. From the beginning they solicited input and support from agencies throughout the Region. "Several perspectives were brought together, including city, county, regional, state and federal, as well as transit and emergency services agencies, to shape the vision and mission of what coordinated transportation operations would mean for the MAG Region." Key agreed upon principles served as the foundation for the undertaking. Then, using a collaborative process, they identified goals, initiative areas, and associated high-level functions in the development of a regional concept. This MAG development process will be discussed in this section and will include example information about stakeholders, resources, performance measures, and planning.

6.4 LESSONS LEARNED

This section will summarize the findings from the case study, highlighting successful practices. For purposes of contrast, findings of unsuccessful practices (from unidentified cases not presented here) will also be discussed.

This quote from our interview with the ITS manager from the MAG region: "We have learned two important lessons: 1.) If we had it to do over, we would have identified fewer goals, making everything more manageable and practical – doable within our time frame. We are not moving along at the pace we expected.  2.) We have become keenly aware than our greatest resource is people; people are key to making anything happen.
Specific Literature Supporting This Chapter:

All Regional Example literature, but especially:

· Maricopa Association of Governments. “Regional Concepts of Final Operations: Final Report.” November 2003 

RCTO-Final_Report79101

http://www.mag.maricopa.gov/pdf/cms.resource/RCTO-Final_Report79101.pdf]
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