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BACKGROUND – GUIDANCE DOCUMENT PHILOSOPHY

This outline is intended to serve as the foundation for the development of the guidance document being crafted in the TMC Pooled Fund study entitled, Transportation Management Systems: Concept of Operations and Requirements.  The final outline is the result of modifications based on comments by the project steering committee.  An important change is reflected in the title, Developing and Using the Concept of Operations in Transportation Management Systems.  In previous drafts, concept of operations and requirements were given equal significance in the document – leading to numerous comments that the document would be too large and unwieldy.  In discussions with steering committee members, it became clear that the primary goal of the project is to address the concept of operations.  Thus, the focus of the document will be on the concept of operations, with requirements addressed from the perspective of the natural “following” activity to creating a concept of operations.

The purpose of the deliverable is to define the general structure for the document, and describe the overall philosophy of the research team in preparing the guidance document, and identify content and examples proposed for use within the document.  

The guidance document is based on an accepted industry standard for the concept of operations.  The document will in no way attempt to recreate or modify this standard.  Rather, it will build on the standard by providing specific transportation guidance and examples to improve application of the standards.  

I. Introduction 

A. Chapter Overview

i. Purpose:  To introduce the reader to the purpose of the guidance document – “how to develop and use the concept of operations in transportation management systems.”  In addition, the chapter will provide information to help readers most effectively use the document.

ii. Objectives

1. To orient the reader – provide an understanding of what the document contains.

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

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

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

iii. Relationship to Previous Chapter – Not applicable
iv. Chapter Sections

1. Why Use This Handbook?

2. What is the Challenge?

3. Systems Engineering and TMS

4. What is a Concept of Operations and Why is it Important?

5. How to Use This Document

B. Why Use This Handbook?

i. Objective of Handbook - To provide guidance to transportation professionals as they seek to develop and use the concept of operations throughout the lifecycle of a transportation management system.

ii. Intended Audience– The intended audience of the document are transportation professionals involved in the planning, development, design, operations, and maintenance of TMSs.  The document is designed to be of value to individuals with varying levels of experience in the following categories:

1. Management

2. Technical staff

3. Support engineering firms

iii. Describe how the document was developed – The document was developed based on significant involvement of transportation professionals using the following methods:

1. Analysis of standards

2. Survey

3. Analysis of transportation documents

4. Interviews with transportation professionals

iv. What You’ll Find in the Handbook

1. Guidance on developing the concept of operations

2. Guidance on using concepts of operations

3. Specific examples of good practice from transportation agencies

v. What You Won’t Find in the Handbook

1. “Cookbooks” for developing/using concepts of operations

2. Specific content of a concept of operations applicable to all transportation management systems.

C. What is the Challenge?

i. Define transportation management system – an operational system focused on improving the efficiency, safety, and predictability of travel.  

1. Examples of transportation management systems are:

a. Freeway management system

b. Regionally coordinated incident management system

c. Traffic signal control system

2. It will also be emphasized that a transportation management system is not a regional program – rather a definable entity that makes up, in part, a regional operations program.

3. Provide references to more complete information and descriptions of the functions and services provided by TMSs

ii. State of the practice & Needs in TMS concept of operations development and use– 

1. The current state and trends of concept of operations development and use in TMSs 

2. The desired practice for concept of operations development and use.

D. Systems Engineering and Transportation Management Systems (TMS)

i. Briefly describe systems engineering – This short section is intended to help the reader understand how the concept of operations “fits” within systems engineering.  This section will briefly describe systems engineering and refer the reader to more detail in Chapter 2.

ii. Testimonials from transportation professionals – Quotes from individuals involved in transportation management systems will be provided to illustrate the benefits of systems engineering overall.

iii. Concept of operations role - Conclude by stressing that the concept of operations is the foundation of system development and use.

E. What is a Concept of Operations and Why is it Important?

i. Discuss the purpose of a concept of operations – clearly describe why a concept of operations is critical for successful transportation management systems.

ii. Briefly describe content of the concept of operations – use the ANSI/AIAA standard to quickly walk the reader through the key elements of the concept of operations.

iii. Highlight the benefits of the concept of operations – Relying primarily on the testimonials from transportation officials; clearly communicate the need and benefits of a concept of operations.

iv. Introduce how the concept of operations “fits” within the context of regional transportation operations – This subsection will briefly discuss how the concept of operations relate to other regional and agency planning activities

F. How to Use This Document

i. As a companion to industry standard and existing transportation materials – The concept of operations is a core element of the systems engineering process that has been proven to support the development and operations of ITS.  Sound generic guidance currently exists in the form of industry standards and previously developed transportation-related documents.  This document complements these resources by focusing on how to develop and use the concept of operations.  The focus is addressed through the use of a large number of transportation-specific examples.  Key companion documents include:

1. Guide for the Preparation of Operational Concept Documents, ANSI/AIAA G-043-1992

2. Transportation Management Center Concepts of Operation:  Implementation Guide, US DOT, 1999

3. Developing Functional Requirements for ITS Projects, USDOT 2002

4. Building Quality ITS Through Systems Engineering, USDOT 2002

ii. Brief overview of each chapter – The content of each chapter will be briefly summarized.

iii. Usage Scenarios – Document usage scenarios for different classes of readers will be presented.  Expected classes are:

1. New to concept of operations

2. Agencies with limited experience, seeking to develop and use concept of operations to fullest advantage

3. Agencies seeking to develop and use a concept of operations for an existing system.

II. Role of a Concept of Operations in Systems Engineering 

A. Chapter Overview

i. Purpose:  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.  (Note – the concept of operations also plays important roles in planning processes outside of the TMS – this will be addressed in detail in Chapter 5.

ii. Objectives

1. To provide summary information concerning systems engineering

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

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

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

iii. Relationship to Previous Chapter – This chapter transitions from the general introduction to dealing with the specifics of systems engineering.  This chapter is designed for readers with relatively little systems engineering experience to set a foundation for detailed guidance contained in later chapters.

iv. Chapter Sections

1. What is Systems Engineering?

2. What Role Does the Concept of Operations Play in the System Lifecycle?

3. What Role Does the Concept of Operations Play in Systems Engineering?

B. What is Systems Engineering?

i. Define systems engineering – Provide multiple accepted definitions of systems engineering.

ii. [image: image1.wmf] 

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

iii. Describe key elements of the systems engineering process – The “Vee” diagram will be used to illustrate the elements and their interrelationship.

iv. Provide reference for more information.  Provide complete information to access the document:  Building Quality ITS Through Systems Engineering, USDOT 2002

C. What Role Does the Concept of Operations Play in the System Lifecycle?

i. Stress that systems engineering is not only applicable in design/development stage.  Emphasize that between each phase, there is often a great deal of planning – for example, prior to the first step, that of developing a concept of operations, there is often a great deal of discussion and coordination.

1. Clearly identify the relationship, within the “Vee,” of the concept of operations to the requirements phase.

2. Demonstrate how a concept of operations supports each step, and discuss how agencies and organizations often accomplish this.

ii. Discuss the processes “prior” to the system lifecycle that leads to the development of a concept of operations

1. Internal & External Plans and Planning Processes

2. Refer reader to Planning Chapter for more information

D. What Role Does the Concept of Operations Play in Systems Engineering?

i. Highlight the key foundational role of the concept of operations – Again, referring back to the “Vee” diagram, this section will discuss how the concept of operations lays the foundation for key systems engineering elements.  It will introduce the relationship between the concept of operations and:

1. Requirements

2. Design

3. Testing

4. Operations and Maintenance

ii. Testimonials from transportation professionals – Conclude this section with statements from TMS professionals describing how they used the concept of operations in their systems engineering processes.

E. Key Timing Considerations – How to Begin Developing and Using the Concept of Operations at Different Stages of a TMS’s Lifecycle

i. What if I’m Just Beginning a System? – In this case, one can “use” systems engineering and the concept of operations as they were intended – from the beginning of the “Vee.”  From this point, the reader should proceed to Chapter 3.

ii. What if My System Has Already “Begun?” – In many cases, agencies are in the midst of building or operating TMSs without a concept of operations (or perhaps, without using systems engineering).  This section will provide guidance on creating and using a concept of operations mid-stream.  

III. What is the Concept of Operations? 

A. Chapter Overview

i. Purpose:  The purpose of this chapter is to provide a general overview of a concept of operations.

ii. Objectives

1. To describe the purpose and role of the concept of operations

2. To describe the core elements of the concept of operations.

3. To present transportation examples of the elements.

4. To describe how a concept of operations varies based on the system in question.

iii. Relationship to Previous Chapter –  Given the foundation in systems engineering provided in Chapter 2, this chapter provides detailed information on what constitutes a concept of operations.  This chapter is central to the document.

iv. Chapter Sections

1. The Concept of Operations

2. Core Elements of  a Concept of Operations

3. Not a “One-Size-Fits-All” Document

B. The Concept of Operations – This section provides a general definition of the concept of operations.

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

ii. Distinguish a concept of operations from other “similar” sounding documents:

1. Operations concept

2. Operations plan

3. Architecture

C. Core Elements of a Concept of Operations – Section provides a general guide as to what will be found within a concept of operations document.  This will be presented and accompanied by a table (decision tree process), similar to that developed for the TMC PFS Planning and Special Events, presenting the basic elements.   (The following elements are per the ANSI/AIAA G-043-1992 standard.)

i. Scope

1. Description:  System identification, purpose, and overview.  Contents, intention, and audience

2. Examples from TMS Concept of Operations documents

ii. Referenced Documents

1. Description:  Resources

2. Examples from TMS Concept of Operations docuements

iii. User-Orientated Operational Description 

1. Description:  How organization/system-specific goals and objectives are accomplished: strategies, tactics, policies, constraints.  Who 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.

2. Examples from TMS Concept of Operations documents

iv. Operational Needs 

1. Description:  Organization/system-specific goals and objectives and personnel needs that drive the requirements for the system

2. Examples from TMS Concept of Operations documents

v. System Overview 

1. Description:  Scope; users; interfaces; states and modes; capabilities; goals and objectives; system architecture.

2. Examples from TMS Concept of Operations docuements

vi. Operational Environment 

1. Description:  Physical operational environment in terms of facilities, equipment, computing hardware, software, personnel, operational procedures and support necessary to operate the deployed system

2. Examples from TMS Concept of Operations documents

vii. Support Environment 

1. Description:  Physical support environment, if known, in terms of equipment, computing hardware, software, personnel, operational procedures and support necessary to maintain the deployed system

2. Examples from TMS Concept of Operations documents

viii. Operational Scenarios 

1. Description:  Detailed sequences of user, system and environmental events: normal conditions; stress conditions; failure events; maintenance mode; handling anomalies/exceptions.

2. Examples from TMS Concept of Operations documents

D. Not a “One-Size-Fits-All” Document  - This section addresses the fact that not all concepts of operations will be the same.  They are documents tailored to support the development and use of specific systems or programs.

i. Concept of Operations for Different “Systems”

1. Stand-alone centers

2. Integration programs

3. Existing Systems 

ii. Accentuate Similarities and Differences

IV. How to Develop a Concept of Operations 

A. Chapter Overview

i. Purpose:  The purpose of this chapter is to provide practical, hands-on guidance for the development of a transportation management system concept of operations.

ii. Objectives

1. To provide specific guidance and examples on how to develop a concept of operations

2. To address critical issues such as resources, stakeholders, performance measures, etc.

3. To provide guidance that may be considered as a whole, or for specific questions.

iii. Relationship to Previous Chapter –  Chapter 3 describes “what” a concept of operations is – this chapter describes “how” to develop one.

iv. Chapter Sections

1. Where Do I Start?

2. How to Develop the Elements of the Concept of Operations

3. Resources Required for Concept of Operations Development

4. Stakeholder Identification

5. Stakeholder Involvement

6. Definition of Performance Measures

7. Key Resources for Writing a Concept of Operations

B. Where Do I Start?  

i. [image: image2.emf]What questions must be answered by the concept of operations? – Stress that the What, Where, When, Who, Why, and How of the system concept is to described from multiple perspectives relative to the TMS.  {Note, this is largely a review of the previous chapter} Graphic from ANSI/AIAA document.  
ii. Does this require technical expertise? -  Stress that the concept of operations in not a technical document.  The individuals best suited to drive the development of the concept of operations are those that will be responsible for operating the system.

iii. Team Effort – An effective concept of operations depends on a solid team compiled to create and use the document.  

1. Begin compiling the team immediately

2. Focus on those who will be responsible for using the system

iv. Scope Depends on Purpose – A concept of operations may be developed for many different classes of systems initiatives.  This section will discuss the impact of the class of initiative on where one starts.

1. New Center

2. Regional Integration Program

3. Adding/Modifying Functionality to an Existing System

C. How to Develop Elements of the Concept of Operations

i. What should be found within a concept of operations document and how is each element developed? – This section demonstrates, through real-world TMS examples, how to develop the following standard elements of a concept of operations. {Note – Chapter 3 described the elements to the reader – this section describes how to develop the elements}

1. Scope

a. Description – System identification, purpose, and overview.  Contents, intention, and audience.

b. Recommended practice/guidance—clearly defining the boundaries of the system.  From this, interaction with external organizations/systems will follow.  High level diagrams assist with scope definition.

c. Issues to consider with developing this element 

d. Examples from TMSs

i. Ontario/Fontana—page 9, vision and project objectives

ii. iFlorida—page 6-7 program objectives

iii. Oregon TOC—page 7, mission/objectives

2. Referenced Documents

a. Description – a guide to resources access when developing the concept of operations

b. Recommended practice/guidance—list documents used by the ConOps development team to give the reader perspective on the system guidance for finding additional information.

c. Issues to consider with developing this element 

d. Examples from TMSs

i. iFlorida—page 13, list of references

3. User-Orientated Operational Description

a. Description – How organization/system-specific goals and objectives are accomplished: strategies, tactics, policies, constraints.  Who 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.

b. Recommended practice/guidance

c. Issues to consider with developing this element 

d. Examples from TMSs

4. Operational Needs

a. Description – Organization/system-specific goals and objectives and personnel needs that drive the requirements for the system. 

b. Recommended practice/guidance—provides the rationale for development of the new system.  What is the old system (if any) lacking that should be addressed?  This section is inherently linked with the stakeholder identification and interaction:  stakeholder needs/goals must be assessed in the ConOps

c. Issues to consider with developing this element 

d. Examples from TMSs

i. Oregon TOC—page 5, list of current system weaknesses

ii. DalTrans—page 15, justification of changes

5. System Overview

a. Description – Scope; users; interfaces; states and modes; capabilities; goals and objectives; system architecture.

b. Recommended practice/guidance

c. Issues to consider with developing this element 

d. Examples from TMSs
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ODOT System Example Diagram

ii. iFlorida functional flow diagram

6. Operational Environment

a. Description – Physical operational environment, if known, in terms of facilities, equipment, computing hardware, software, personnel, operational procedures and support necessary to operate the deployed system

b. Recommended practice/guidance

c. Issues to consider with developing this element 

d. Examples from TMSs

i. DalTrans—page 47-48, modes of operation/user classes

7. Support Environment

a. Description – Physical support environment, if known, in terms of equipment, computing hardware, software, personnel, operational procedures and support necessary to maintain the deployed system

b. Recommended practice/guidance

c. Issues to consider with developing this element 

d. Examples from TMCs/TMSs

8. Operational Scenarios

a. Description – Detailed sequences of user, system and environmental events: normal conditions; stress conditions; failure events; maintenance mode; handling anomalies/exceptions.
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Recommended practice/guidance

i. Scenario sheets based on ANSI/AIAA framework but reworked for TMS examples

c. Issues to consider with developing this element 

d. Examples from TMSs

i. Ontario/Fontana TMC User Perspective

ii. Mass Highway RTOC,  page 14—planned lane closure

D. Resources Required for Concept of Operations Development – Emphasize that this will vary greatly (often depending on the size/scope of the system), but provide guidance on the following

1. Agency Staffing – the concept of operations is not a turn-key job to outsource.  An effective concept of operations development process must include significant involvement by agency staff.

2. Private Firms - Consultants are frequently used to support the concept of operations development. Examples of how they may be effectively used will be presented.

E. Stakeholder Identification – The ANSI/AIAA standard explains a concept of operations as being written to afford better understanding of the system at hand for a wide variety of key players.  

1. Key stakeholders that are generally involved in a transportation management system will be identified.  Key stakeholder categories include:

a. Users

b. Operators

c. Maintainers

d. System Engineers and Architects

e. System Implementers

f. Customers and Buyers

g. Testers

h. Customer and Developer Organization Management

2. Examples of Stakeholder Identification

a. CalTrans TMC Master Plan

b. iFlorida—page 7, list of partners

F. Stakeholder Involvement – Active participation among stakeholders is essential for a successful concept of operations development.  This section will rely on advice and lessons learned from transportation professionals that deal with discussion among stakeholders

1. Goal Definition within Organization

a. Interview information suggests that it is essential for each stakeholder to hold meetings to come to a conclusion for that organization before opening up discussion to all stakeholders.  This decreases confusion of communication among stakeholders and presents a unified front for that organization.

2. Addressing Needs of all Stakeholders

a. Interviewees suggest that problems occur during the development phase of a project if all stakeholders do not feel like their mission/goals are being met.  All parties do not necessarily have to agree on every aspect of the system, but all stakeholders must feel like they are not compromising their major goals as an organization by agreeing to some aspect of the system.

3. Goal alignment of Stakeholders

G. Definition of Performance Measures – Metrics may be developed for nearly every level of the system, for each stakeholder and for each stakeholder sub-system.  Generic examples will be demonstrated, as well as specific, real-world transportation management system examples.

1. CalTrans TMC Master plan performance measures

H. Key Resources to Writing a Concept of Operations - Reference documents and standards that assist in the composition of the document will be identified.  Also to be discussed is which document will be useful and when it is a key resource.

1. Guide for the Preparation of Operational Concept Documents (ANSI/AIAA G-043-1992).

2. Transportation Management Center: Concepts of Operation.  Intelligent Transportation Systems.  Report No FHWA-OP-99-029.  Dec 1999. 

3. National ITS Architecture

4. NTCIP Operations Concept

V. Using the Concept of Operations to Support Planning 

A. Chapter Overview

i. Purpose:  The purpose of this chapter is to illustrate how the concept of operations can be used to support (and is supported by) a wide range of transportation planning activities.  

ii. Objectives

1. To document the link between systems engineering and planning.

2. To provide guidance for both how a concept of operations can (a) draw from other plans, and (b) support the development of other plans.

3. To address the interface with higher-level plans within an agency.

4. To address the interface with other operations plans within the region of a TMS.

5. To address the interface with plans within the TMS.

iii. Relationship to Previous Chapter –  This chapter broadens the focus of the document beyond the development of a concept of operations to investigate how it is used in planning, and can benefit from other planning efforts. 

iv. Chapter Sections

1. Systems Engineering and Planning

2. “Looking Up” – Agency and Program Level Planning

3. “Looking Across” - Regional Operations Planning

4. “Looking Within” - System-Specific Planning

B. Systems Engineering and Planning – This section provides an orientation to the reader for this chapter by comparing the concept of operations role in systems engineering and in planning.

i. Focus of handbook on systems engineering – Stress that the majority of the material in the guidance document focuses on how to develop and use the concept of operations in the systems engineering process.

ii. Strong Link to Planning – The concept of operations is a document that effectively supports a wide range of planning activities.  In addition, an effective concept of operations will “pull” information from a wide range of planning documents.  The purpose of this chapter is to address the question:  “How does the concept of operations “link” with transportation planning?”

1. Planning categories – For the sake of structuring the chapter, planning is considered in the following categories {A figure will be created to illustrate this}

a. “Looking Up” -  In this section, plans and planning procedures at a level “above” the TMS will be considered.  

b.  “Looking Across” – In this section, plans and planning procedures in the same region will be considered

c. “Looking Within” – In this section, plans and planning procedures specific to the system will be considered.

C. “Looking  Up” – Agency & Program Level Planning – The concept of operations must reflect goals of larger agency level plans.  Furthermore, the concept of operations can provide excellent input as these larger plans are developed – by clearly articulating transportation management system goals, vision, and functionality.  This section will explore these issues, in the following classes of plans:

i. Illustrative Figure – Places Concept of Operations in context of agency and program level plans and planning procedures.

1. Agency Strategic Plans

2. Program Plans (such as traffic operations program)

ii. Agency Strategic Plans

1. Describe information within these plans that can “feed” a concept of operations

2. Describe information within a concept of operations that can “feed” these plans.

iii. Program Plans (such as traffic operations program)

1. Describe information within these plans that can “feed” a concept of operations

2. Describe information within a concept of operations that can “feed” these plans.

D. “Looking Across” - Regional Operations Planning – As transportation operations plays a larger role in surface transportation; formal planning procedures and practices are becoming prevalent.  A concept of operations is an important input into regional operations planning.  Furthermore, when a regional operations plan or architecture exists, the concept of operations should reflect the regional goals and functionality.  

i. Illustrative Figure – Places Concept of Operations in context of regional operations planning.

1. Regional Transportation Plan

2. ITS Architecture

3. Regional Concept for Operations

ii. Regional Transportation Plan

1. Describe information within these plans that can “feed” a concept of operations

2. Describe information within a concept of operations that can “feed” these plans.

iii. ITS Architecture - This section will clarify the distinctions and linkages between a transportation management system concept of operations and an architecture’s operations concept.

1. Describe information within these plans that can “feed” a concept of operations

2. Describe information within a concept of operations that can “feed” these plans.

iv. Regional Concept for Operations – Explore the link between the emerging regional operations planning focus, the concept for operations, and a system’s concept of operations.

1. Describe information within these plans that can “feed” a concept of operations

2. Describe information within a concept of operations that can “feed” these plans.

E. “Looking Within” - System-Specific Planning – Planning is an important activity within a transportation management system.  The concept of operations plays a key supporting role in this planning.  This section will provide examples of this and provide testimonials from transportation professionals.  

i. Illustrative Figure – Places Concept of Operations in context of system-specific planning.

1. Business Planning

2. Operations Handbook

3. Event Plans

ii. Business Planning - The concept of operations feeds directly into a business plan.  The business plan is developed after the concept of operations is complete and expands on “business” aspects such as budget, funding, management/governance, staffing

1. Describe information within these plans that can “feed” a concept of operations

2. Describe information within a concept of operations that can “feed” these plans.

iii. Operations Handbook – TMSs generally document specific operations procedures (including standard operating procedures).  These further detail the general information presented in the concept of operations.

1. Describe information within these plans that can “feed” a concept of operations

2. Describe information within a concept of operations that can “feed” these plans.

iv. Event Plans – Plans are often developed to manage specific events.  These link directly to the system concept of operations.

1. Describe information within these plans that can “feed” a concept of operations

2. Describe information within a concept of operations that can “feed” these plans.

VI. The Next Step – Using the Concept of Operations to Drive Requirements 

A. Chapter Overview

i. Purpose: To detail the transition from the concept phase to developing high-level requirements for the system, and highlighting the assistance a well-formed concept of operations document can provide in this process.

ii. Objectives

1. To provide a description of requirements and their importance to system development.

2. To define the relationship between requirements and the concept of operations.

3. To describe how to transition from a concept of operations to requirements.

4. To provide information on resources needed and/or available to support this transition.

iii. Relationship to Previous Chapter – Beyond supporting planning, a concept of operations plays a central role in the development of system requirements.  This chapter may serve as a stand-alone section for those primarily interested in requirements development and use.

iv. Chapter Sections

1. What Are Requirements?

2. How to Transition from a Concept of Operations to Requirements

3. Resources for Concept of Operations to Requirements Transition

B. What are Requirements? – Requirements represent the step of refining the concepts into a terminology that is interpretable for engineers to design, build, and operate a system.  Requirement types often associated with Transportation Management Systems – The Developing Functional Requirements for ITS Projects document details different types of requirements relative to Intelligent Transportation Systems, they follow:

i. Performance requirements –performance parameters of some capability within the system

ii. Interface requirements – specification of the “interfaces” with other systems (external or internal)

iii. Human-Machine interface requirements – specification of the way that a user interacts with the system

C. How to Transition from a Concept of Operations to Requirements – The concept, as identified by the stakeholders, providing continued meaning and purpose to the requirements development process

i. [image: image5.emf]Concept

Systems Diagram

Objectives Hierarchy

Requirements

Stakeholders

Stakeholders

Life-Cycle Phase

Life-Cycle Phase

Objectives

Complete Input & Outputs

Input & Outputs

Input & Outputs

Test scenarios

Concept

Systems Diagram

Objectives Hierarchy

Requirements

Stakeholders

Stakeholders

Life-Cycle Phase

Life-Cycle Phase

Objectives

Complete Input & Outputs

Input & Outputs

Input & Outputs

Test scenarios

Concept of Operations and Requirements Relationship (Derivative of the “Summary of Originating Requirements Development” diagram from Buede, page 159) – An explanation of requirements development originating with the concept development. 

ii. Concept of Operations and TMS Requirements – Relating each of the differing types of TMS requirements to a Concept of Operations – the following sections shall be ‘walk-through’ sections, demonstrating how an example, real-world, requirement was developed by utilizing the systems engineering method with the Concept of Operations.

1. Performance requirements – Example(s) and ‘how to use’ Concept of Operations to support requirements development related to the performance parameters of some capability within the system. 

2. Interface requirements – Examples(s) and ‘how to use’ Concept of Operations to support requirements specification of the “interfaces” with other systems (external or internal)

3. Human-Machine interface requirements – Example(s) and ‘how to use’ Concept of Operations to support requirements specification of the way that a user interacts with the system

D. Resources for Concept of Operations to Requirements Transition

i. General – Further insight on CONOPS to Requirements Development may be found in Buede, page 139.

ii. ITS and Requirements – Further insight on requirements may be found by reading: Fowler, Thomas B. and Paul J. Gonzalez. Developing Functional Requirements for ITS Projects Report No FHWA-OP-02-047. April 2002.

iii. Personnel

iv. Budget

VII. Case Studies 

A. Chapter Overview

i. Purpose: To provide detailed real-world examples of the concepts and guidance documented in the handbook. 

ii. Objectives

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

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

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

iii. Relationship to Previous Chapter – This chapter serves to provide a synthesis of information provided in the entire handbook through the description of real-world applications.

iv. Chapter Sections

1. Case Study 1:  Large Metropolitan Region Transportation Management System – Dallas, Texas (DalTrans)

2. Case Study 2:  Regional Integration Program – iFlorida

3. Case Study 3:  Adding Functionality to a Medium Metropolitan Region Transportation Management System – Hampton Roads Virginia Archived Data Management System.

B. Case Studies – There will be three case studies presented in this chapter, addressing systems with differing scopes and complexities – to illustrate a range of concept of operations.  Subsection B.i presents the case studies to be presented.  Then, section C presents the structure to be utilized in presenting each case study.  Note that the material in Section C will be covered for each case study identified in Section B.i.
i. Large Metropolitan Region Transportation Management System – Dallas, Texas (DalTrans)

ii. Regional Integration Program – iFlorida

iii. Adding Functionality to a Medium Metropolitan Region Transportation Management System – Hampton Roads Virginia Archived Data Management System.

C. Case Study Presentation – This section presents the structure/scope of the material to be presented for each case study identified in Section B.i.

i. Description of System/Initiative – 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.

ii. Elements of the Concept of Operations – 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.

1. Scope

a. Assessment/Lessons Learned

b. Specific Examples

2. Referenced Documents

a. Assessment/Lessons Learned

b. Specific Examples

3. User-Oriented Operational Description

a. Assessment/Lessons Learned

b. Specific Examples

4. Operational Needs

a. Assessment/Lessons Learned

b. Specific Examples

5. System Overview

a. Assessment/Lessons Learned

b. Specific Examples

6. Operational Environment

a. Assessment/Lessons Learned

b. Specific Examples

7. Support Environment

a. Assessment/Lessons Learned

b. Specific Examples

8. Operational Scenarios

a. Assessment/Lessons Learned

b. Specific Examples

iii. 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.

1. Stakeholders

2. Resources

3. Performance Measures

4. Integration with Planning

iv. 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.

1. Requirements Development

2. Planning Support

v. Summary – This section will present the key findings of the case study.

1. What worked well?

2. What would those involved in the case change to achieve improvement?
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