Using a Concept of Operations to Support Regional Integration Projects

1 Introduction
This document is intended to serve as a guide to assist transportation professionals in the preparation, development, and use of a Concept of Operations in a regional, statewide, or multi-state transportation management integration project. This chapter introduces the reader to the topic and describes the methods used to develop the guidance document and how the document may be used by its intended audience.  

1.1 CHAPTER OVERVIEW

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:

· To define the challenges and state-of-the-practice in the development and use of a Concept of Operations for a regional integration initiative.
· To provide a brief background on key topics that serve as a foundation for the document.

· To provide information to help readers effectively use the document.

The chapter consists of the following sections:

· Importance of Concept of Operations for Regional Integration Initiatives
This section explains why a Concept of Operations is necessary to support projects that endeavor to integrate transportation operations elements in a regional setting.
· The Challenge

This section highlights the differences between “single-system” and regional integration projects and the challenges posed by those differences. 

· General Description of the Guidance Document

This section describes the objective of the guidance document and identifies its intended audience.

· How Document Was Developed

This section describes the philosophy and methodology used to develop the guidance document.
· Contents of the Guide
This section provides an overview of each chapter in the guidance document. 

· How To Use This Document

The document was developed to be of use to transportation professionals with a wide range of backgrounds and roles.  This section is intended to help a reader determine how to use the document to meet his/her specific needs.
· Chapter Summary

This section briefly summarizes the main points of the chapter.

· Literature Supporting this Chapter

This section provides references for the literature used to support this chapter.

1.2 IMPORTANCE OF A CONCEPT OF OPERATIONS FOR A REGIONAL INTEGRATION INITIATIVE
When planning, designing, deploying, and operating regional integration initiatives, defining a shared set of expectations is of critical importance.  The Concept of Operations supports the development and documentation of these expectations to serve as the essential foundation for a regional integration initiative.  The Concept of Operations can provide structured, comprehensive guidance by:

· Identifying, and serving as a tool to engage the diverse array of stakeholders who will be impacted by the proposed regional integration.

· Identifying the users of the proposed system so that a description of user needs can be developed.

· Developing goals and objectives based on identified user needs and an agreed upon vision for the regional initiative.

· Revealing institutional barriers to collaboration and suggesting ways to surmount the obstacles.

· Describing the current infrastructure and institutional framework. 

· Providing a comprehensive view of how the proposed system will function under expected conditions (scenarios).

· Describing current operations within the region and describing how this will be affected by the proposed regional project.

· Differentiating between those functions and services that would provide greater benefit if approached at the regional level and those that should continue to be performed at the local level. 

· Identifying the resources necessary to build, operate, and maintain the new system or service created by the project.

· Detailing the number and types of agreements needed to implement the proposed project.

· Defining the roles and responsibilities of the various agencies that will build, operate, and maintain the proposed system. 

1.3 THE CHALLENGE

The development of a Concept of Operations for a regional integration initiative differs from that of “single-system” project (i.e., a project that is under the purview of a single transportation agency, and involves only a single transportation management system) in several important respects. These challenges are identified below, along with a brief description of the strategies employed by the guidance document to address these challenges.
Diversity and Complexity

Developing a project involving regional integration presents unique challenges because, as compared with a stand-alone or localized system, in a regional system there is:

· Greater difficulty in identifying and bringing together stakeholders, who represent diverse and sometimes competing interests. 

· A more complex process for forging essential agreements. 

· A greater need for communication, while communication is usually more difficult to establish and maintain

· A greater need for the coordination of management and control (interoperability) of the system, which is made more difficult by inter-jurisdictional institutional barriers.

· Greater technical complexity in the proposed integration, making it difficult to present and therefore "sell" to stakeholders and the public.

· Greater difficulty in securing funding for the building, operation and maintenance of the proposed system

The use of Systems Engineering is essential to effectively address these obstacles and to successfully implement a regional initiative.  In order to guide the systems engineering process, a Concept of Operations must encompass a description of the multiple needs of users in the proposed regional system. This guide for preparing such a Concept of Operations addresses the complexity of this undertaking with an approach that is comprehensive without being overly prescriptive, thus allowing the flexibility to apply the assessment to varying regional, statewide, or multi-state requirements.

Incorporating Current Best Practices

In addressing these challenges, this guide identifies specific examples from previously developed Concept of Operations and related documents from regional integration initiatives that demonstrate sound practice.
1.4 GENERAL DESCRIPTION OF THE GUIDANCE DOCUMENT
Objective

The objective of this guidance document is to support transportation professionals as they seek to develop and use a Concept of Operations to guide regional integration initiatives.  In particular, the document will clearly differentiate between a Concept of Operations for a single-system project and that of a regional, statewide, or multi-state transportation management system or service.
Intended Audience
The guide is intended for individuals involved in, or responsible for, a wide range of transportation operations activities: Management, Planning, Design, Operation, and Maintenance. This will include but will not be limited to officials of Departments of Transportation, planning commissions, emergency service organizations, etc. This guidance document will be useful to a broad scope of people - ranging from technical personnel to individuals with less technical knowledge:
· Managers will find the guide useful in that it elucidates the need to identify the wide range of user expectations implicit in a regional initiative and the need to define roles and responsibilities of other transportation professionals who will interact with the proposed system. 
· Planners can use the guide to be apprised of the factors that need to be considered in addressing regional transportation needs, such as resource identification, ongoing operations and maintenance support, cooperative agreements, and the usefulness of a Concept of Operations for future planning activities.
· Designers and builders involved in regional integration efforts can learn from the guide how a Concept of Operations can support the identification of high-level functional requirements and inform other phases of the systems engineering process.
1.5 HOW DOCUMENT WAS DEVELOPED 
This guidance document was built upon the existing guide, Developing and Using the Concept of Operations in Transportation Management Systems. It is expected that this regional guide will serve as a companion document to the existing one. Please note that much of the structure of the current document is identical to the previous guide; however, the content describes methods and elements unique to the development of a guide for regional integration projects. In differentiating the regional guide, we focused on integration issues with respect to elaborating the elements of a 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.
The overall development philosophy for the guide emphasized the benefit of the synergy of a Concept of Operations for a regional integration initiative (the whole is more than the sum of its parts) and the need for flexibility in developing a regional 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
Like the previous guidance document, this guide is based on industry standards such as IEEE 1362-1998 Guide for Information Technology—System Definition—Concept of Operations (ConOps) Document and Guide for the Preparation of Operational Concept Documents. (ANSI/AIAA G-043-1992). This guide also benefited from the best of current regional transportation management-related documents, many of which provide excellent, high-level introductions. The writing team also conducted interviews with individuals involved with regional transportation management and Concept of Operations development and use. Using the input from standards, pertinent literature, and interviews, this guide uses case studies/real examples to elucidate current best practices. 

1.6 CONTENTS OF THE GUIDE
A description of each of the subsequent chapters in the guidance document is presented below:
	
Systems Engineering Overview

Systems Engineering is a widely accepted methodology for developing dynamic, large-scale system, particularly those involving both technical and human components.  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 for any application. This is especially true at the regional level, where a high-level analysis 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 (For a more detailed overview see the companion document, Developing and Using a Concept of Operations in Transportation Management Systems Handbook). It is for readers with a moderate amount of Systems Engineering experience who need a quick review. Those already familiar with Systems Engineering can skip over this chapter.  It is suggested that those not familiar with Systems Engineering consult the more in-depth reference listed at the end of this chapter (Gonzalez, Paul J. Building Quality Intelligent Transportation Systems Through Systems Engineering. Report No FHWA-OP-02-046. April 2002). 





	Concept of Operations in the Regional Context

As introduced in Chapter 2, the Concept of Operations initiates and sets the foundation for the systems engineering process. It guides each step of the process and serves to validate the system when it becomes fully operational. This is true regardless of the scope or complexity of the project. However, developing and using a Concept of Operations for a project involving regional integration presents special challenges. This chapter discusses the context of a regional initiative and the implications this has for development of a Concept of Operations. Its objectives are:
· To describe the context wherein regional projects emerge. 

· To discuss the importance of a Concept of Operations for a regional integration initiative
· To describe the difficulties involved in developing and using a Concept of Operations for a regional initiative. 




	Concept of Operations Defined for the Regional Initiative

This chapter defines a Concept of Operations and provides a description of the elements that compose a Concept of Operations, using examples from regional integration initiatives. It references Chapter 3 of the companion document, Developing and Using a Concept of Operations in Transportation Management Systems Handbook, which provides an in-depth description of each element of the Concept of Operations.  




	Developing a Concept of Operations for a Regional Initiative

The previous chapter noted that, while the structure/components of a Concept of Operations is the same for all initiatives (i.e. single system or regional integration), the content of a Concept of Operations for a regional integration initiative encompasses more complex interactions and inter-relationships due to the very nature of these integration initiatives. The necessity to produce a comprehensive document that addresses this degree of complexity has significant implications for the strategy utilized to develop the Concept of Operations. This chapter identifies development issues that are critical to the creation of a Concept of Operations for a regional initiative, and addresses these issues with advice based on interviews with transportation professionals and with best practices from regional examples.





	How to Use a Concept of Operations in Regional Integration Initiatives
A Concept of Operations is a living document that is intended to be modified and used throughout the life-cycle of a system. This chapter illustrates how the Concept of Operations can be used to effectively support key activities in the systems engineering life cycle of a regional integration initiative. It references pertinent source material and draws upon the perspective of regional experts. Its objectives are:

· To describe how a regional Concept of Operations can be used in the development of high-level functional requirements.
· To describe how a regional Concept of Operations can be used to support cooperative agreements.
· To describe how a Concept of Operations can be used to support planning.




	Case Study

While the previous chapters in this Guidance Document address individual elements and issues related to Concepts of Operations for regional integration initiatives, this final chapter demonstrates and highlights the guidance principles using a single case study.  This chapter presents a comprehensive case study - a Concept of Operations developed by the Delaware Valley ITS Technical Task Force - to guide regional integration in the Philadelphia metropolitan area. This regional initiative is referred to as the Regional Integrated Multi-Modal Information Sharing (RIMIS) system. The referenced documents along with noteworthy material from participants’ interviews are used to illustrate salient points. This chapter's objectives:

· To illustrate how the elements of the Concept of Operations were developed to address the needs of the RIMIS system.

· To document lessons learned during the RIMIS Concept of Operations development process.

· To document lessons learned during the use of the Concept of Operations in the RIMIS development process.




1.7 HOW TO USE THIS DOCUMENT

This guide is intended to complement and be used in conjunction with the previously published guide, Developing and Using a Concept of Operations in Transportation Management Systems Handbook. This guide complements the other document by identifying and addressing the unique challenges posed by regional integration, discussed briefly above and amplified and elucidated throughout the remaining chapters by using regional examples of best practices. 

The person who is embarking upon a regional integration initiative, but who may not have recent experience with developing a Concept of Operations, should consult the companion document to either acquaint, or re-acquaint, themselves with basic principles before consulting this guide. 
Those who are already familiar with Concept of Operations development for single-system projects but need a refresher in systems engineering, should begin with Chapter 2 of this document; others with a strong systems engineering background can begin with Chapter 3. Those who are already familiar with Concept of Operations development for regional initiatives, but need a refresher or a more current resource, can begin with Chapter 4. Individuals experienced with developing and using Concept of Operations in regional integration projects can use this guide as a reference by using the Chapter headings and overviews to locate pertinent information.
1.8 CHAPTER SUMMARY

This chapter introduced the reader to the purpose of the guidance document and provided information to help the reader effectively use the document. It provided a brief background on key topics that serve as a foundation for the document:

· The importance of a Concept of Operations for regional integration initiatives.
· The important differences between single-system and regional integration projects and the challenges posed by those differences

· The objective of the guidance document and identification of its intended audience

· The philosophy and methodology used to develop the guidance document

· An overview of each chapter in the guide

· Options for using the guide for varying classes of users

1.9  SPECIFIC LITERATURE SUPPORTING THIS CHAPTER:

· IEEE 1362-1998 Guide for Information Technology—System Definition—Concept of Operations (ConOps) Document. New York: IEEE, 1998
· Guide for the Preparation of Operational Concept Documents. (ANSI/AIAA G-043-1992). American National Standards Institute, 1992
· 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
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