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Executive Summary 
 

Rapid advances in information processing and communications technology have 
created new opportunities for transportation professionals to deliver safer and more 
efficient transportation services, and to respond proactively to increasing demand for 
transportation services in many areas and mounting customer expectations from coast 
to coast.  However, many of these new opportunities are predicated upon effective 
coordination between organizations - at both an institutional and technical level.  To 
encourage and enable this coordination, the USDOT has developed the National ITS 
Architecture and related tools to help identify and exploit these opportunities for cost-
effective cooperation.   This document is one such tool -- it describes how to develop a 
regional ITS architecture, which will be a cornerstone of planning for effective inter-
agency coordination and for deployment and operation of technology-based projects. 
 
In 1997, Congress passed the Transportation Equity Act for the 21st Century (TEA-21) 
to address the need to begin to work toward regionally integrated transportation 
systems.  In January 2001, FHWA published a rule (ITS Architecture and Standards) 
and FTA published a companion policy to implement section 5206(e) of TEA-21.  This 
Rule/Policy seeks to foster regional integration by requiring that all ITS projects funded 
from the Highway Trust Fund be in conformance with the National ITS Architecture and 
officially adopted standards.  “Conformance with the National ITS Architecture” is 
defined in the final Rule/Policy as using the National ITS Architecture to develop a 
“regional ITS architecture” that would be tailored to address the local situation and ITS 
investment needs, and the subsequent adherence of ITS projects to the regional ITS 
architecture.   
 
This ITS Architecture and Standards Rule/Policy continues under the current 
SAFETEA-LU federal transportation act.  SAFETEA-LU emphasizes, among other 
things, congestion mitigation, real-time system management information systems, and 
planning and approaching transportation operations from a regional perspective.  In 
Section 1201.c of the SAFETEA-LU legislation, State and local governments are 
required to address information needs and data exchange associated with highway and 
transit information and monitoring systems when developing or updating their regional 
ITS architectures.  In addition, Section 6001 of SAFETEA-LU mandates that large 
metropolitan areas (population greater than 200,000) establish a congestion 
management process (CMP) that provides for effective management and operation of 
the transportation system within the region.  The CMP is something that can be greatly 
enhanced by receiving archived ITS travel data, among other data points, generated by 
a deployed ITS network.  During the stakeholder identification process, the ITS 
architecture should include this planning need for ITS data throughout the region.  ITS 
architectures provide support in these areas as stakeholders analyze their 
implementation. 
 
This document is a guide for transportation professionals who are involved in the 
development, use, or maintenance of regional ITS architectures. The document 
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describes a process for creating a regional ITS architecture with supporting examples of 
each architecture product.  In its discussion of the uses of the regional ITS architecture, 
the document presents an approach for mainstreaming ITS into the transportation 
planning and project development processes.    
 
The guidance is structured around the process shown in Figure ES-1.   Within the 
document, section 2 provides an overview of the process and sections 3 through 6 
describe the regional ITS architecture development process in detail.  Regional ITS 
architecture use is discussed in section 7 and maintenance of the architecture is 
discussed in section 8.   
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STEP #1:  GET STARTED

Identify Need
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Figure ES-1: Regional ITS Architecture Development, Use, and 
Maintenance 
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The guidance covers each of the major steps shown in the figure: 
 
Get Started:  The regional ITS architecture effort begins with a focus on the institutions 
and people involved.  Based on the scope of the region, the relevant stakeholders and 
one or more champions are identified, the team that will be involved in architecture 
development is organized, and the overall development effort is planned.   
 
Gather Data:  Once the stakeholders are involved and a plan is in place for assembling 
their input into a consensus regional ITS architecture, the focus shifts to the ITS 
systems in the region.  At this step, the existing and planned ITS systems in the region 
are inventoried, the roles and responsibilities of each stakeholder in developing, 
operating, and maintaining these ITS systems are defined, the ITS services that should 
be provided in the region are identified, and the contribution (in terms of functionality) 
that each system will make to provide these ITS services is documented. 
 
Define Interfaces:  Once the ITS systems in the region are identified and functionally 
defined, the existing and planned interfaces between these systems are defined.  First, 
the connections (or “Interconnects”) between systems are identified, and then the 
information that will be exchanged on each of the interfaces is defined. 
 
Implementation:  Once the system interfaces are defined, additional products can be 
defined that will guide implementation of the projects that will flow from the regional ITS 
architecture.  These include a sequence of projects, a list of needed agency 
agreements, and a list of standards that can be considered for project implementation. 
 
Use the Regional ITS Architecture:  The real success of the regional ITS architecture 
effort hinges on effective use of the architecture once it is developed.  The regional ITS 
architecture is an important tool for use in transportation planning, programming, and 
project implementation.  It can identify opportunities for making ITS investments in a 
more cost-effective fashion.  This step is where the benefits are realized.   
 
The results of the transportation planning process - the plans and programs - are an 
important input to the development of a regional ITS architecture. Once a regional ITS 
architecture is created, it can by used by stakeholders in planning their ITS projects to 
support regional goals.  It can be used to maximize appropriate integration of projects 
identified by the planning process.  The relationship between the regional ITS 
architecture and transportation planning is on-going and iterative.  The planning process 
and related outputs also refine the architecture over time as feedback is incorporated as 
part of architecture maintenance.    
 
For the region’s Metropolitan Planning Organization (MPO) and for other area-wide and 
statewide planning agencies, the regional ITS architecture provides information for 
updating the Long Range Plan, the Transportation Improvement Program (TIP) and 
other capital plans.  It will also provide information for use in other planning studies and 
activities, including the Congestion Management Plan, Corridor and Sub-Area Studies, 
performance-monitoring activities, transit development plans, and other locally defined 

ES-4 



Regional ITS Architecture Guidance Document Executive Summary    

studies or plans.  For statewide planning agencies, it will provide information for 
updating the Statewide TIP, the State Implementation Plan (SIP), and other statewide or 
multi-region plans and studies.  
 
Once ITS projects are programmed, the regional ITS architecture provides a starting 
point for project development.  It provides initial inputs to support concept of operations, 
requirements, and design of ITS projects.  The regional ITS architecture improves 
continuity across the project lifecycle, from planning through project development and 
operations. 
 

 
Maintain the Regional ITS Architecture:  As ITS projects are implemented, new ITS 
priorities and strategies emerge through the transportation planning process, and the 
scope of ITS expands and evolves to incorporate new ideas, the regional ITS 
architecture will need to be updated.  A maintenance plan is used to guide controlled 
updates to the regional ITS architecture baseline so that it continues to accurately 
reflect the region’s existing ITS capabilities and future plans.   

 
Two appendices provide additional background information that may be useful to some 
readers.  Appendix A discusses the tools that may be useful in developing the regional 
ITS architecture, and Appendix B is a glossary of terminology used in this document.   
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Section 

1 1 Introduction 
 
Intelligent Transportation Systems have been defined as: “the application of 
advanced sensor, computer, electronics, and communication technologies 
and management strategies—in an integrated manner—to improve the safety 
and efficiency of the surface transportation system”.  This definition 
encompasses a broad array of systems and information processing and 
communications technologies.  In order to fully incorporate ITS into the 
surface transportation network, ITS must be “mainstreamed” into the overall 
transportation planning and project development processes that exist in each 
state and metropolitan region of the country.  
 
In 1997, Congress passed the Transportation Equity Act for the 21st Century 
(TEA-21) to address the need to begin to work toward regionally integrated 
transportation systems.  In January 2001, FHWA published FHWA Rule 940 
(23 CFR Part 940), and FTA published a companion policy, to implement 
section 5206(e) of TEA-21.  This Rule/Policy seeks to foster regional 
integration by requiring that all ITS projects funded from the Highway Trust 
Fund be in conformance with the National ITS Architecture and officially 
adopted standards.  “Conformance with the National ITS Architecture” is 
defined in the final Rule/Policy as using the National ITS Architecture to 
develop a “regional ITS architecture” that would be tailored to address the 
local situation and ITS investment needs, and the subsequent adherence of 
ITS projects to the regional ITS architecture.  The Rule/Policy remains in 
effect with the most recent SAFETEA-LU surface transportation authorization 
act and includes new provisions and considerations.  Section 1201.c of the 
SAFETEA-LU legislation requires State and local governments to address 
information needs and data exchange associated with highway and transit 
information and monitoring systems when developing or updating their 
regional ITS architectures.  Section 6001 of SAFETEA-LU mandates that 
large metropolitan areas (population greater than 200,000) establish a 
congestion management process (CMP).  This process needs to provide for 
effective management and operation of the transportation system within the 
region.  The CMP is something that can be greatly enhanced by receiving 
archived ITS travel data, among other data points, generated by a deployed 
ITS network.  During the stakeholder identification process, the ITS 
architecture should include this planning need for ITS data throughout the 
region.  ITS architectures provide support in these areas as stakeholders 
analyze their implementation. 
 
The objective of this document is to provide guidance on the development, 
use, and maintenance of regional ITS architectures. The document presents 
a process for creating a regional ITS architecture and provides sample 
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outputs of each aspect of the regional ITS architecture.  In its discussion of 
the uses of the regional ITS architecture the document presents an approach 
for mainstreaming ITS into the planning and project development processes.  
Although this document focuses on regional ITS architecture it recognizes 
that the real value of this architecture is as a tool to support the planning and 
project development processes.   
 
Transportation planning is an ongoing, iterative process, whose goal is 
making quality, informed decisions pertaining to the investment of public 
funds for regional transportation systems and services.  A regional ITS 
architecture (created with the use of the planning information already 
developed) can be a powerful tool for planning the regional integration of 
transportation systems.  Indeed the very process of creating a regional ITS 
architecture can enhance regional planning by bringing together a diverse 
array of agencies and stakeholders to discuss future transportation needs and 
how these needs might be met by ITS.   
 
This document is intended for anyone who is involved, or will be involved in 
the development, use or maintenance of regional ITS architectures.  Because 
of the detailed nature of the discussion of the architecture development 
process and architecture outputs, the document is most applicable for those 
transportation professionals who will lead or play a key role in the 
development or use of a regional ITS architecture. 
 
Although this document provides guidance on the entire process, those that 
have already accomplished many of the process steps, including those that 
already have completed a regional ITS architecture, may also find the 
document to be useful.  Stakeholders who are coming in at a later step will 
find a wealth of best practices information and examples from around the 
country that may influence their on-going regional ITS architecture-related 
activities.   
 
Is knowledge of architecture in general or the National ITS Architecture in 
specific required to read and use this document?  Not if the reader wishes to 
gain a general understanding of the process of developing and using a 
regional ITS Architecture. But to understand the details of the process of 
developing an architecture, and to actually develop a regional ITS 
architecture using the process, the reader should have some baseline 
knowledge of the National ITS Architecture.    

1.1 What is an ITS Architecture? 
An architecture defines a framework within which a system can be built.  It 
functionally defines what the elements of the system do and the information 
that is exchanged between them.  An architecture is important because it 
allows integration options to be considered prior to investment in the design 
and development of the elements of the system.  An architecture is 
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functionally oriented and not technology specific, which allows the 
architecture to remain effective over time.  It defines “what” must be done, not 
“how” it will be done.  The functions the system performs remain the same 
while technology evolves. 
 
Intelligent Transportation Systems (ITS) are interrelated systems that work 
together to deliver transportation services.  Integration of these systems 
requires an architecture to illustrate and gain consensus on the approach to 
be taken by a group of stakeholders regarding their particular systems.  An 
ITS Architecture defines the systems and the interconnections and 
information exchanges between these systems. 
 
The primary components of an ITS Architecture are Subsystems and 
Information Flows: 
 
• Subsystems are individual pieces of the overall Intelligent Transportation 

System that perform particular functions such as managing traffic, 
providing traveler information, or responding to emergencies.  Subsystems 
can be associated with particular organizations such as departments of 
transportation, information service providers, or public safety agencies.  
They are sources and/or users of information provided by other 
subsystems within or on the boundary of the ITS Architecture.  
Subsystems include center systems, field components, vehicle equipment, 
and traveler devices that participate in ITS. 

 
• Information flows define information that is exchanged between 

subsystems such as traffic information, incident information, or 
surveillance and sensor control data.  They depict ITS integration by 
illustrating the information links between subsystems.  In ITS, this 
integration is not only technical but institutional as well.  The system 
interfaces that are defined require cooperation and shared responsibilities 
on the part of the owners and operators of each participating system. 

 
 

Two different types of ITS Architectures are discussed in this document: 
 
• National ITS Architecture:  The National ITS Architecture is a general 

framework for planning, defining, and integrating ITS.  It was developed to 
support ITS implementations over a 20-year time period in urban, 
interurban, and rural environments across the country.  The National ITS 
Architecture is available as a resource for any region and is maintained by 
the USDOT independently of any specific system design or region in the 
nation.    
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• Regional ITS Architecture:  A regional ITS architecture is a specific 
regional framework for ensuring institutional agreement and technical 
integration for the implementation of ITS projects in a particular region. 

 
 
This document describes a process for defining a regional ITS architecture 
using the National ITS Architecture as a resource.  There are numerous 
advantages to using the National ITS Architecture as the basis for creating a 
regional ITS Architecture.  Primary among these is a significant savings of 
time and cost because the National ITS Architecture represents a very 
complete framework of ITS services, has already undergone considerable 
stakeholder review, and has a variety of tools to assist the user in creating a 
regional ITS architecture.  These tools will be further discussed in later 
sections of this document.  
 
A thorough understanding of the terms and concepts of the National ITS 
Architecture is important to key stakeholders who are involved in the creation 
of a regional ITS architecture using the process described in this document.   
In providing guidance on this process, the document makes liberal use of 
these terms and concepts, so this knowledge is required for the reader to fully 
understand the guidance provided.   
 
For those readers who are unfamiliar with the National ITS Architecture, all 
the terms that are used in this document are defined in Appendix B.  This is 
probably sufficient for the reader who wishes to gain a general understanding 
of the process of developing and using a regional ITS Architecture.   To 
understand the details of the process of developing a regional ITS 
architecture, and to actually develop a regional ITS architecture using the 
process, the reader should have some introductory training in the National 
ITS Architecture.  Additional information on the National ITS Architecture as 
well as information on available training can be found at the FHWA’s ITS Joint 
Program Office website: http://www.its.dot.gov/arch/index.htm. 
 

1.2 The Goal of a Regional ITS Architecture 
State and local governments and transportation organizations apply 
transportation tools to address transportation issues on a regional basis.  
Each region has unique needs and is affected, in some manner, by 
neighboring regions.  ITS is one of these transportation tools.  It harnesses 
the valuable information generated by various subsystems within and around 
a region to better manage and operate the transportation system as a whole.   
 
The purpose of developing a regional ITS architecture is to illustrate and 
document regional integration so that planning and deployment can take 
place in an organized and coordinated fashion.  Typically, a region contains 
multiple transportation agencies and jurisdictions.   These may have both 
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adjoining and overlapping geographies, but the common thread for all of the 
agencies is the need to provide ITS solutions to transportation problems such 
as traffic congestion and safety hazards.   It is important that these solutions 
be provided economically, utilizing public funds in a responsible manner.    
 
Regional integration allows for the sharing of information and coordination of 
activities among regional transportation systems to efficiently and effectively 
operate.  Regional integration may also have a synergistic effect on 
transportation systems (e.g. information from one system may be used by 
another system for a different purpose. An example of this would be transit 
AVL data being used by a freeway management center as probe data to 
obtain speed information on freeway segments traveled by the transit 
vehicles.) A regional ITS architecture illustrates this integration and provides 
the basis for planning the evolution of existing systems and the definition of 
future systems that facilitate the integration over time. 
 
For the private sector, opportunities exist to develop information systems 
providing value-added services to the traveling public.  Participating in the 
development of a regional ITS architecture can highlight needs for data 
integration between public and private partners.  It can also identify ways in 
which public sector agencies can benefit from information that the private 
sector has. 
 
This regional integration can only take place with the participation and 
cooperation of the organizations within a region.  These stakeholders must 
work together to establish a regional ITS architecture that reflects a 
consensus view of the parties involved.  A regional ITS architecture’s most 
important goal is institutional integration; providing a framework within which 
regional stakeholders can address transportation issues together. 

1.3 Using a Regional ITS Architecture  
A regional ITS architecture is a useful tool for planning and implementing ITS 
within a region.  From a planning perspective, the regional ITS architecture 
defines the ITS that the regional stakeholders wish to realize over a given 
timeframe. This plan for ITS in the region will be realized in an incremental 
fashion as funding and/or technology is available and institutional issues are 
resolved.  ITS projects are defined to achieve the regional plan, using the 
regional ITS architecture to properly and efficiently define projects so that 
they build upon one another.  
 
A regional ITS architecture can identify opportunities for making ITS 
investments in a more cost-effective fashion, by utilizing inter-agency 
cooperation during planning, implementation, and operation of these ITS 
projects. 
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Where does the Regional ITS Architecture fit within Transportation 
Planning? 
Transportation planning is an ongoing, iterative activity.  The results of the 
transportation planning process – the plans and programs – are an important 
input to the development of a regional ITS architecture. Once a regional ITS 
architecture is created, it can assist stakeholders in planning their ITS 
projects to support regional goals.  It is a tool for use in the planning process 
to maximize appropriate integration of projects identified by the planning 
process.  The planning process and related outputs also help refine the 
architecture over time by providing feedback that is incorporated as part of 
architecture maintenance.   Ideally, the transportation planning process 
improves the architecture at the same time that the architecture informs and 
improves the transportation planning process. 
 
Due to the regional and local variations in the practice of transportation 
planning, local stakeholders must decide how best to incorporate the regional 
ITS architecture and the products produced during its development into the 
Transportation Planning Process, and vice versa.  
 
For the region’s Metropolitan Planning Organization (MPO) and for other 
area-wide and statewide planning agencies and authorities, the regional ITS 
architecture will provide information for updating the Long Range Plan, the 
Transportation Improvement Program (TIP) and other capital plans.  It will 
also provide information for use in other planning studies and activities, 
including the Congestion Management Plan, Corridor and Sub-Area Studies, 
performance-monitoring activities, transit development plans, and other 
locally defined studies or plans.  For statewide planning agencies, it will 
provide information for updating the Statewide TIP, the State Implementation 
Plan (SIP), and other statewide or multi-region plans and studies.   
 
Once ITS projects are programmed, the regional ITS architecture provides a 
starting point for project development.  It provides initial inputs to support the 
systems engineering process including the establishment of the concept of 
operations, requirements, and high-level design and test planning of ITS 
projects.  The regional ITS architecture improves continuity across the project 
lifecycle, from planning through project development and operations.   
 
The regional ITS architecture can also be useful to private companies 
contemplating ITS investments, by helping them understand long-range and 
short-range ITS planning goals of the local public sector agencies, plus the 
technical and institutional context in which any private investments would be 
made. 
 
In Transportation Planning, a regional ITS architecture has its greatest impact 
on institutional integration.  It provides a structure around which discussions 
can take place among regional stakeholders to gain consensus on the 
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direction of ITS.  It implies roles and responsibilities for each stakeholder 
involved to realize the benefits of ITS within the region. 

1.4 USDOT Policy 
On January 8, 2001, the US Department of Transportation published the 
FHWA Final Rule and FTA Policy, which implement section 5206(e) of the 
Transportation Equity Act for the 21st Century (TEA-21).    The Final 
Rule/Policy, effective April 8, 2001, explains and defines how Section 5206(e) 
is to be implemented.  TEA-21 required ITS projects funded through the 
highway trust fund to conform to the National ITS Architecture and applicable 
standards.   The intention of the Rule/Policy is to foster the deployment of 
integrated regional ITS systems.  
 
Because it is highly unlikely that the entire National ITS Architecture would be 
fully implemented by any single metropolitan area or State, the Rule/Policy 
requires that the National ITS Architecture be used to develop a local 
implementation or “regional ITS architecture” that would be tailored to 
address the local situation and ITS investment needs.  The region is defined 
by local participants and is based on the needs for information sharing and 
coordination.  It can be a metropolitan area, a state, a multi-state area, or a 
corridor.   
 
The Rule/Policy requires that if a region is already deploying ITS projects, 
then a regional ITS architecture must be developed within four years of the 
effective date of the Rule/Policy (by April 8, 2005).  If a region has not yet 
deployed an ITS project then a regional ITS architecture must be developed 
within four years of the deployment of the initial ITS project in the region.  The 
intention of the new Rule/Policy is to foster integration of the deployment of 
regional ITS systems.   
 
This guide makes frequent reference to the Rule/Policy requirements for 
regional ITS architectures, describing how the specific process steps and 
products relate to the Rule/Policy.   In addition to the regional ITS architecture 
requirements, the Rule/Policy also includes requirements for ITS Project 
Implementation and Project Administration, which are not addressed in detail 
by this document. 
 
Further information on the Intelligent Transportation System Architecture and 
Standards Policy/Rule can be found at 
http://www.ops.fhwa.dot.gov/its_arch_imp/policy.htm.  
 

1.5 How This Document is Organized 
Section 2 of the document identifies a candidate regional ITS architecture 
development process.  Sections 3 through 6 elaborate on steps within the 
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overall process and identify examples of the products of the process.   
Section 7 discusses regional ITS architecture use and section 8 addresses 
maintenance of a regional ITS architecture.   
 
About the Examples 
The examples that are used throughout the document were drawn from actual 
regional ITS architectures that have been developed for small, medium, and 
large metropolitan areas and rural regions around the country.  In a few 
cases, examples were created to illustrate a process step or output when a 
real example was not available.  A few of the real world examples were 
created prior to publication of the Rule/Policy on Architecture and Standards, 
but the examples that are included meet the intent of the guidance.   
 
About the Icons 
This document uses icons to highlight different kinds of information.  The 
icons can help you find particular types of information within the document.   
 
This icon identifies suggestions that may improve the regional ITS 
architecture development effort or the quality of the products that are 
generated.  Usually based on actual experience, these are ideas that have 
worked in the past. 
 
This icon flags warnings.  In contrast to tips, these are problems that have 
been encountered that you should avoid.  Also frequently based on actual 
experience, these are ideas that have NOT worked in the past. 
 
This icon signals ITS resources that offer additional information related to 
regional ITS architectures.  Normally, a specific web site address and/or an 
Electronic Document Library number are provided for these resources.  If you 
don’t find the resources you need here, the “ITS Resource Guide” is an 
excellent general source of information.  It is available on-line at 
http://www.its.dot.gov/guide.htm. 
 
This icon highlights references to the FHWA Final Rule and FTA Policy on 
ITS Architecture and Standards.  These are normally specific references to 
paragraphs that are most relevant to the particular process step or product.   
Additional information on the Rule/Policy is available at: 
http://www.ops.fhwa.dot.gov/its_arch_imp/policy.htm.  
 
This icon identifies information about the National ITS Architecture.  Specific 
information is provided on different parts of the National ITS Architecture and 
how they apply to particular regional ITS architecture development steps.  
Visit http://www.its.dot.gov/arch/arch_howto.htm for information on how to 
order a CD-ROM and a variety of other links and current National ITS 
Architecture news and information.  An on-line version of the Architecture is 
available at http://www.its.dot.gov/arch/index.htm.  Several training courses 
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on the National ITS Architecture are available from the National Highway 
Institute.  See http://www.nhi.fhwa.dot.gov/ for more information. 
 

This icon is used to flag security-related information in the document.  Security 
is an important factor to consider throughout the regional ITS architecture 
development.   Identified passages explain where security may impact steps in 
the regional ITS architecture development process. 
 
This icon is associated with specific information on the Turbo Architecture 
software tool.  Normally, the passage explains how Turbo Architecture can be 
used to support a particular step in the regional ITS architecture development 
process.   
 
Turbo Architecture is an interactive software program that allows 
transportation professionals to use the information defined in the National ITS 
Architecture to create a regional or project architecture that reflects the 
transportation needs of the region.  Additional information about Turbo 
Architecture, including information on how to obtain a copy, is contained in 
Appendix A.   A Turbo Architecture training course is offered through the 
National Highway Institute.  See http://www.nhi.fhwa.dot.gov/ for more 
information.
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Section 

2 2 Developing a Regional ITS 
Architecture 

 
 
 
This section provides an overview of a representative regional ITS 
architecture development process.  In subsequent sections, each step in the 
process is described in more detail, defining the major activities, identifying 
the important inputs and outputs, and providing tips, resources, and 
cautionary advice that reflect lessons that have been learned in development 
of many regional ITS architectures over the past several years.   
 
Development of a regional ITS architecture actually occurs in the context of 
broader regional planning, programming, and project development processes.   
The relationship between the regional ITS architecture development process 
described in this section and the regional planning and programming 
processes is described in detail in sections 1.1 and 7.2.  The relationship 
between the regional ITS architecture and the project implementation process 
is described in section 7.3.   
 
Many different processes can be used to develop a regional ITS architecture.  
The objective of this section is NOT to define a single process that should be 
universally adopted.  If you have a process that works, and it generates all the 
products that are required by the final rule/policy, then feel free to continue to 
use your process.   If you don’t have an existing process, then the process 
described in this section can be a good starting point for tailoring a regional 
ITS architecture development process that best meets your needs. 
 
 
Figure 1 shows six general steps in the “lifecycle” of a regional ITS 
architecture.  In the first four steps, the regional ITS architecture products are 
developed and then these products are used and maintained in steps 5 and 
6.  The development process begins with basic scope definition and team 
building and moves through increasingly detailed steps, culminating in 
specific products that will guide the “implementation” of the regional ITS 
architecture.  An overview of each step in the process follows: 
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STEP #1:  GET STARTED

Identify Need

Define Scope

Identify Stakeholders

Identify Champions

Define Inventory

Determine Needs and Services

Develop Operational Concept

Define Functional Requirements

Define Project Sequencing

Develop List of Agency Agreements

Identify ITS Standards

Identify Interconnects

Define Information Flows

STEP #2:  GATHER DATA

STEP #3:  DEFINE INTERFACES

STEP #4:  IMPLEMENTATION

STEP #5:  USE THE
REGIONAL ARCHITECTURE

STEP #6:  MAINTAIN THE
REGIONAL ARCHITECTURE

(See Section 3)

(See Section 4)

(See Section 5)

(See Section 6)

(See Section 7) (See Section 8)
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Figure 1:  Regional ITS Architecture Development, Use, and Maintenance 
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Get Started:  The regional ITS architecture effort begins with a focus on the 
institutions and people involved.  Based on the scope of the region, the 
relevant stakeholders are identified, one or more champions are identified, 
the team that will be involved in architecture development is organized, and 
the overall development effort is planned.  This step defines “who” will be 
involved with (and served by) the architecture and how the regional ITS 
architecture development will be structured.   
 
Although a regional ITS architecture development effort is much smaller than 
a major construction project in terms of financial expenditure, an architecture 
development effort is institutionally complex because it is so inclusive.  
Architecture development planning, particularly for outreach and consensus 
building, is an important factor in a successful regional ITS architecture 
development.  Allow sufficient time for this outreach and consensus building 
when planning the overall effort. 
 
Gather Data:  Once the stakeholders are involved and a plan is in place for 
assembling their input into a consensus regional ITS architecture, the focus 
shifts to the ITS systems in the region.  At this step, the existing and planned 
ITS systems in the region are inventoried, the roles and responsibilities of 
each stakeholder in developing, operating, and maintaining these ITS 
systems are defined, the ITS services that should be provided in the region 
are identified, and the contribution (in terms of functionality) that each system 
will make to provide these ITS services is documented. 
 
Define Interfaces:  Once the ITS systems in the region are identified and 
functionally defined, the existing and planned interfaces between these 
systems are defined.  First, the connections (or “Interconnects”) between 
systems are identified, and then the information that will be exchanged on 
each of the interfaces is defined. 
 
Implementation:  Once the system interfaces are defined, additional 
products can be defined that will guide implementation of the projects that will 
flow from the regional ITS architecture.  These include a sequence of 
projects, a list of needed agency agreements, and a list of standards that can 
be considered for project implementation. 
 
Use the Regional ITS Architecture:  The real success of the regional ITS 
architecture effort hinges on effective use of the architecture once it is 
developed.   The regional ITS architecture is an important tool for use in 
transportation planning and project implementation.  It can identify 
opportunities for making ITS investments in a more cost-effective fashion.  
This step is where the benefits are realized.   
 
Maintain the Regional ITS Architecture:  As ITS projects are implemented, 
the region’s needs evolve, and new services are added to the National ITS 
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Architecture that weren’t originally considered, the regional ITS architecture 
will need to be updated.   A maintenance plan is used to guide controlled 
updates to the regional ITS architecture baseline so that it continues to 
accurately reflect the region’s existing ITS capabilities and future plans.   
 
While this may look like a sequential process where each step is completed 
before beginning the next, the actual development process is normally 
iterative and tasks will frequently be performed in parallel.  For example, in 
step #1, the scope of the region may be adjusted as new stakeholders are 
identified and they begin to suggest changes to the regional boundary.  
Similarly, new stakeholders are frequently identified as the inventory for the 
region is defined, causing iteration between step #2 and step #1.  It is also 
common for changes to the inventory to be made as interfaces are defined, 
causing iteration between steps #3 and #2.    This “two steps forward and one 
step back” progression is a normal part of the process.  
 
Security Considerations 
The regional ITS architecture development effort provides an important 
opportunity to address security early in the planning process.  Experience 
shows that security can be a stumbling block in systems integration if it isn’t 
considered early in the process.  The regional ITS architecture should 
address security so that the integration opportunities that are identified do not 
adversely impact the mission-readiness of the regional transportation system.  
The regional ITS architecture provides a natural starting point for a top-level 
security policy and strategy for a secure regional transportation system. 
 
Version 5.0 of the National ITS Architecture added focus on security and 
included a Security Document that provides background information, a list of 
resources, and specific guidance for addressing security in a regional ITS 
architecture.  This document is available at: 
http://www.iteris.com/itsarch/documents/zipped/security.zip. 
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3 3 Get Started 
 

 
 
 

STEP #1:  GET STARTED

Identify Need

Define Scope

Identify Stakeholders

Identify Champions

STEP #1:  GET STARTED

STEP #2:  GATHER DATA

STEP #3:  DEFINE INTERFACES

STEP #4:  IMPLEMENTATION

STEP #5:  USE THE
REGIONAL ARCHITECTURE

STEP #6:  MAINTAIN THE
REGIONAL ARCHITECTURE

It
er

at
iv

e 
Pr

o
ce

ss

 
 
 
This section describes the first step in the regional ITS architecture 
development process – “Get Started”. 
 
The regional ITS architecture effort begins with a focus on the institutions and 
people involved.  Based on the scope of the region, the relevant stakeholders 
are identified and a plan to engage them is developed, one or more 
champions are identified, the team that will be involved in architecture 
development is organized, and the overall development effort is planned with 
particular focus on outreach and consensus building.   
 
In this section, the four “Get Started” process tasks are described in more 
detail.  Each task description begins with a one page summary that is 
followed by additional detail on the process, relevant resources and tools, a 
general description of the associated outputs, and example outputs where 
they are available.   Each task description also includes tips and cautionary 
advice that reflect lessons that have been learned in development of regional 
ITS architectures over the past several years. 
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These tasks 
may be 
performed in 
parallel. 
 

 

 
• Identify Need 
• Define Scope 
• Identify Stakeholders 
• Identify Champion(s) 
 

 
OBJECTIVES 
 

 

• Assess need for regional ITS architecture 
• Define regional ITS architecture boundaries 

 
PROCESS 
Key Activities 
 
 
 
 
 
 
 
 

 
Assess Need and Ability 
• Determine if ITS technologies are being implemented. 
• Determine if ITS projects are planned for the region. 
• Evaluate system integration opportunities in the region 
• If a regional ITS architecture is needed, assess in-house skills 

and determine if additional assistance is required.  
• Build awareness in the region of the benefits of a regional ITS 

architecture through outreach and education and garner support 
for its development. 

Build Consensus 
• Build consensus in the region on the decision to develop a 

regional ITS architecture 
• Emphasize the benefits, rather than the rule/policy requirements  

 
INPUT 
Sources of 
Information 

 

• Transportation Improvement Program (TIP) 
• The Long Range Transportation Plan (“the Plan”) 
• ITS Strategic Plans and other ITS Plans 
• ITS Outreach and Educational Resources 
 

 
OUTPUT 
Results from 
Process 

 

• Decision to initiate a regional ITS architecture development effort. 
 

STEP #1:  GET STARTED – Identify Need 
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3.1 Identify Need 
In this step, the decision to develop a regional ITS architecture is made.  
Through this decision process, the development and maintenance of a 
regional ITS architecture is established as a shared objective by the 
transportation planning and operating agencies in the region. 
 
Requirements for developing a regional ITS architecture are identified by 
FHWA Rule 940.9 and FTA National ITS Architecture Policy Section 5.  
 

3.1.1 Process 
A regional ITS architecture is required by the FHWA Rule/FTA Policy for 
regions that have deployed, or will be deploying, ITS projects.   An 
examination of the deployed ITS systems, the plans for future ITS 
deployments, and system integration opportunities in the region will establish 
if the rule/policy applies and a regional ITS architecture is required.  While the 
rule/policy establishes a clear “requirement” for a regional ITS architecture for 
many regions, the real “need” for a regional ITS architecture is based more on 
its utility in ITS project planning and implementation. 
 
The most important reason to develop a regional ITS architecture is that it can 
help the region to efficiently plan for and implement more effective ITS 
systems.  Thus, the ultimate objective is not to develop a regional ITS 
architecture that complies with a federal rule or policy, but to develop a 
regional ITS architecture that can really be used by the region to guide ITS 
implementation.  A regional ITS architecture that includes all the products 
specified by the rule/policy but is never used by the region is not of real 
benefit to the region or US DOT.  To meet the requirements of the rule/policy, 
the regional ITS architecture must be used to measure conformance of ITS 
projects on an on-going basis and be maintained as regional ITS 
requirements evolve.  
 
The decision to proceed then should actually be based on a clear 
understanding and commitment by planning agencies, operating agencies, 
and key decision makers in the region that a regional ITS architecture is 
needed and will be put to good use.  This implies that a decision to proceed 
should be accompanied by significant outreach and education on the benefits 
of ITS and system integration and the important role that a regional ITS 
architecture can play in developing these integrated systems.  
 

3.1.2 Resources and Tools 
There are many good resources available that can support the outreach and 
education effort that may be required to realize the benefits of a regional ITS 
architecture.  USDOT has published an “ITS Resource Guide” that lists over 
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300 documents, web sites, training courses, software tools, and points of 
contact covering all aspects of ITS, including the National ITS Architecture 
and regional ITS architectures.  An online version of this guide is available at 
http://www.its.dot.gov/guide.htm.  
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These tasks 
may be 
performed in 
parallel. 
 

 

 
• Identify Need 
• Define Scope 
• Identify Stakeholders 
• Identify Champion(s) 
 

 
OBJECTIVES 
 

 

• Define the general scope of the regional ITS architecture. 

 
PROCESS 
Key Activities 
 
 
 
 
 
 
 
 

 
Define the Regional ITS Architecture Scope 
• Review geographic boundaries of key stakeholders, major ITS 

projects and special “air quality conformity” issues.  Consider the 
Metropolitan Planning Area boundary in metropolitan areas. 

• Provide boundary information to the stakeholders for 
consideration 

• Collect information on surrounding regional ITS architectures and 
consider how this regional ITS architecture will fit with others in 
the area.  

• Define a timeframe for what will be included in the regional ITS 
architecture (e.g., five, ten, or twenty year planning horizon).  

• Determine the basic scope of the services that will be covered.  
For example, determine if the regional ITS architecture should 
define commercial vehicle related services. 

• Include security objective(s) in scope if desired by stakeholders 
Build Consensus 
• Actively solicit feedback on preliminary regional ITS architecture 

boundary, timeframe, and service scope decisions. 
• Agree on preliminary scope in order to begin the process.  

Remember, the scope can be refined as you proceed. 
 
INPUT 
Sources of 
Information 

 

• Geographic boundaries for key regional transportation projects 
and/or services that utilize ITS.  

• Stakeholder(s) agency “operational or service area” boundaries. 
• Transportation Improvement Program (TIP) 
• The Long Range Transportation Plan (“the Plan”) 
• Geographic boundaries of surrounding Regional Architectures. 
• Scope of overlapping regional ITS architectures 
 

 
OUTPUT 
Results from 
Process 

 

• A description of the region including geographic boundaries, 
timeframe, and service scope. 

 

STEP #1:  GET STARTED – Define Scope 
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3.2 Define Scope 
The process of developing a regional ITS architecture begins with a definition 
of the region.  The fundamental scope for the regional ITS architecture is 
established with the definition produced in this step.   

3.2.1 Process 
The general scope of a regional ITS architecture can be defined in three 
ways: 
1) Geographic Area: Define the geographic area covered by the architecture. 

What cities, counties, states, corridors, or other special areas does it 
include?   

2) Timeframe:  Define the planning timeframe that the regional ITS 
architecture will address. Should the architecture encompass systems and 
services that are implemented over the next five, ten, or twenty years? 

3) Service Scope:  Specify the general categories of services that are 
included.  For example, should the architecture cover commercial vehicle 
services? 

 
Don’t invest too much time trying to define the region perfectly the first time.  
Remember that developing a regional ITS architecture is an iterative process, 
and the definition of the region can be adjusted as the regional ITS 
architecture begins to take shape.  The stakeholders should make a first cut 
at defining the region and then update the geographic area, timeframe, and 
service scope as new stakeholders are identified, new integration 
opportunities are considered, and the ultimate uses for the regional ITS 
architecture are discussed in more detail. 
 
Geographic Area 
Ideally, the geographic scope of a region should be established so that it 
encompasses all systems that should be integrated together.  In practice, it is 
sometimes difficult to determine where to draw the line so that the regional 
ITS architecture is inclusive without expanding to the point that the effort 
becomes unmanageable and consensus is difficult to achieve.  While this is 
frequently called a “geographic” area, it is usually a political map that is being 
partitioned, defining a region along existing institutional boundaries. 
 
The rule/policy states that metropolitan areas must consider the metropolitan 
planning area (MPA) as a minimum size for a region.  The MPA is a good 
place to start since this boundary normally encompasses most integration 
opportunities and it coincides with the geographic region used for 
transportation planning.    If the MPA is not the right boundary for a 
metropolitan regional ITS architecture, than a different geographic area can 
be specified, with rationale.   
 
Service boundaries and special conformity boundaries should also be taken 
into consideration when determining the regional boundary: 
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Service Boundaries:  Regional transportation agencies and other 
stakeholders each have geographic areas that they serve (e.g., transit 
services, toll authorities, etc.).  These service boundaries should be 
considered when defining the geographic boundary for the regional ITS 
architecture.  In metropolitan areas, these service boundaries may go 
outside the metropolitan planning area and influence the regional ITS 
architecture boundary. 
 
Special Conformity Boundaries:  In regions where there are special 
conformity issues like Air Quality, special conformity boundaries may also 
be considered.  For example, ITS projects that are implemented to meet 
air quality goals within an air quality conformance boundary may require 
integration with other projects in the region.  This suggests that the air 
quality conformance boundary may also be considered in establishing the 
geographic area covered by the regional ITS architecture.   

 
Also consider the scope of other regional ITS architectures when defining the 
boundary.  Where there are adjoining or overlapping regional ITS 
architectures, coordinate with the other region(s) to reach agreement on how 
common systems or interfaces will be represented in the two (or more) 
regional ITS architectures.   For example, many states have created 
statewide ITS architectures that must be taken into account by the 
metropolitan area architecture(s) in those states.  A few agencies have also 
created their own agency architectures that focus on internal agency 
interfaces, creating additional levels of architecture definition that should be 
taken into account in establishing architecture scope. 
 
Special care is required when regional ITS architectures do overlap.  Caution 
should be used whenever the same ITS element or interface is included in 
more than one regional ITS architecture.  Unless automated methods like a 
relational database or Turbo Architecture are used, it is almost certain that 
some difference or ambiguity will arise in the two (or more) representations of 
the same architecture definition.  Whenever possible, it is a good idea to 
define the ITS element or interface in one architecture and reference the one 
“authoritative” definition in all other regional ITS architectures.   
 
Timeframe 
The regional ITS architecture should look far enough into the future so that it 
serves its primary purpose of guiding the efficient integration of ITS systems 
over time.  While there is no required minimum, the most appropriate 
timeframe can be established based on how the regional ITS architecture will 
be used.  Making the timeframe too short reduces the value of the regional 
ITS architecture as a planning tool.  Making the timeframe too long increases 
the effort involved since very long range forecasts are difficult to make and 
subject to reevaluation and change. 
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• 5 Year Horizon: A regional ITS architecture with a five year horizon will 
likely be easier to bound and define, but this relatively short timeframe 
may not include significant system integration opportunities that can be 
anticipated by the region’s stakeholders and should be considered in 
future projects.   

• 10-Year Horizon:  A ten-year horizon is long enough to include most of the 
system integration opportunities that can be clearly anticipated by the 
region’s stakeholders.   This timeframe is sufficient to support 
Transportation Improvement Program (TIP) generation and guide project 
implementation.  

• 20-Year Horizon:  A 20-year time horizon is long enough to include all 
integration opportunities that may be included in the long range 
Transportation Plan. 

 
A rough 5-, 10-, or 20-year approximation of the timeframe is enough to begin 
the process.   The initial timeframe can then be reevaluated and changed as 
the regional ITS architecture takes shape.   
 
As the regional ITS architecture is defined, the timeframe is normally a 
secondary consideration when determining whether to include a particular ITS 
element or interface.  It is usually best to include the interfaces that are clearly 
supported by the stakeholders, even if these consensus interfaces push the 
envelope of the timeframe that was initially selected.  In other words, the 
timeframe should be adjusted as necessary to match the vision of the 
stakeholders.   It shouldn’t be used to precisely constrain the stakeholders to 
near-term options since it is difficult to anticipate exactly when a well-
supported idea will be implemented.  Viable integration opportunities should 
be included in the regional ITS architecture and then reevaluated periodically 
as the regional ITS architecture is maintained over time. 
 
Service Scope 
While specific identification of ITS services occurs later in the process, 
general decisions can be made immediately based on the scope of other 
regional ITS architectures.  For example, if a statewide ITS architecture is 
defining commercial vehicle services, the 511 traveler information system, 
and the electronic toll collection system for the state, then any other regional 
ITS architectures in the state may decide to reference the statewide 
architecture for these services. 
 
Avoid defining the same ITS services in multiple regional ITS architectures.  
The redundancy will cause difficulty in maintaining regional ITS architectures 
so that they are always consistent and complicate architecture use in the 
region. 
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Security Considerations 
A high-level security policy statement may be included in the formative scope 
of the regional ITS architecture that will guide architecture development in 
subsequent steps.  Establishing the basic need for security at the outset is 
particularly important where regional ITS architectures rely on participation 
and support from public safety, emergency management, and other 
organizations where security is critical.   Different organizations will be willing 
to accept different levels of risk; the security policy statement is an initial 
shared statement that can encourage organizations to participate in the 
regional ITS architecture development and subsequent integration projects. 
 

3.2.2 Region Definition Output 
The definition of a region will specify the geographic area of coverage, 
typically using a map and a supporting textual description.  The timeframe 
and service scope of the regional ITS architecture can also be defined to 
more completely document the scope of the region.   
 

3.2.3 Region Definition Examples 
Many different types of “regions” have been defined in the regional ITS 
architectures that have been developed to date.  Architectures have been 
developed for all of the following types of geographic areas: 

• One or more counties or equivalent state political subdivisions. 
• One or more municipalities (e.g. cities, townships, etc.) 
• State DOT District(s)  
• Metropolitan Planning Areas  
• A corridor (or Thruway or Turnpike)  
• One or more states 
• A specific “service region”.  
 

The last category is defined by a particular service or group of services.  
Service regions include tourist areas like the Greater Yellowstone region and 
international border areas like Western New York and Southern Ontario (the 
“Buffalo-Niagara Bi-National Regional ITS Architecture”).  The service region 
may have a specific scope of ITS Services; for example, a larger regional ITS 
architecture that focuses on traveler information.   
 
Two examples illustrate some of the types of regions that can be defined.  
The first example region was defined by the Delaware Valley Regional 
Planning Commission (DVRPC), which is the Metropolitan Planning 
Organization for the nine-county Philadelphia region. The region is essentially 
the nine-county MPO region expanded to include interfaces to ITS systems 
outside the region.  The region is shown in the map in Figure 2. 
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Figure 2:  Regional ITS Architecture scope for the Delaware Valley RPC 

 
The second example, illustrated in Figure 3, shows the approximate 
geographic scope of three regional ITS architectures under development in 
the central valley in Northern California and adjacent mountain regions.   The 
Sacramento Regional ITS Architecture covers the Sacramento metropolitan 
area and surrounding cities including all of Sacramento County, portions of 
Yolo County and portions of Placer County.  The Tahoe Gateway Counties 
ITS Strategic Deployment Plan includes Nevada County, Sierra County, 
Placer County and El Dorado County.  The Tahoe Basin ITS Strategic Plan 
incorporates parts of two states (California and Nevada) and five counties 
(Carson City, Douglas, El Dorado, Placer and Washoe) and the town of 
Truckee, located in Nevada County.  The boundaries of these architectures 
overlap, requiring a commitment and open lines of communication between 
the three projects. 
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Figure 3:  Adjacent/Overlapping Regions 
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These tasks 
may be 
performed in 
parallel. 
 

 

 
• Identify Need 
• Define Scope 
• Identify Stakeholders 
• Identify Champion(s) 
 

 
OBJECTIVES 
 
 

  
• Identify and engage stakeholders that own or operate ITS 

systems and other agencies that have an interest in regional 
transportation issues (e.g., MPOs, etc) 

• Build broad-based support for the regional ITS architecture.   
 
PROCESS 
Key Activities 
 
 
 
 
 
 
 
 
 

 
Outreach to Stakeholders 
• Prepare educational materials that provide examples of 

successful ITS projects and benefits of ITS and ITS architecture.  
These materials will help you demonstrate benefits to 
stakeholders and gain support for the regional ITS architecture. 

• Use ITS working groups already in place to engage potential 
stakeholders.   Facilitate initial meetings among core 
stakeholders involved in surface transportation and regional 
planning. 

• Look outside immediate peers to identify new stakeholders. 
• Identify additional stakeholders from referrals by stakeholders 

already participating in the process.   
 
Build Consensus  
• Schedule ongoing meetings and/or provide a consistent 

mechanism for communication to/from agencies responsible for 
the overall transportation program. 

• Address issues as they arise by using the consensus building 
process to make decisions about projects, ITS regional goals, 
etc.   

 
 
INPUT 
Sources of 
Information 

 
• ITS educational and outreach resources 
• Existing working group rosters, various participant lists  
• Key stakeholder representatives from local transportation 

departments (cities, counties, states), public safety agencies, 
private companies, … 

 
OUTPUT 
Results of 
Process 

 
• Identification of participating agencies and other stakeholders 

STEP #1:  GET STARTED – Identify Stakeholders 
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3.3 Identify Stakeholders 
The success of the regional ITS architecture depends on participation by a 
diverse set of stakeholders.  In this step, the stakeholders in the regional 
surface transportation system are identified and the process of encouraging 
their participation in the regional ITS architecture development process is 
initiated. 
 
Identification of participating agencies and stakeholders is one of the required 
components of a regional ITS architecture as identified in FHWA Rule 
940.9(d)2 and FTA National ITS Architecture Policy Section 5.d.2. 
 

3.3.1 Stakeholder Identification Process 
Regions will vary dramatically in the degree to which the surface 
transportation system stakeholders are aware of ITS.  In regions that have 
already implemented substantial ITS systems, the stakeholders have already 
been working together on many of the issues that will be addressed during 
regional ITS architecture development.   As a result, these regions usually 
have existing ITS committees that will be a natural forum to kick-off the 
regional ITS architecture development. 
 
Other regions will require more significant education and outreach efforts 
about ITS in general and the merits of a regional ITS architecture in particular 
to assemble and motivate enough stakeholders.  When preparing education 
and outreach material to introduce stakeholders to the regional ITS 
architecture, it is a good idea to use local project examples that may already 
be familiar.  If local examples are not available, a variety of excellent material 
is available from USDOT and other sources. 
 
Educating the right people is important – frequently the education and 
outreach efforts will target the management levels in an organization where 
decisions can be made to commit valuable personnel resources to support 
the architecture development effort.  Without management support, it will be 
difficult or impossible for those with a working knowledge of ITS in the region 
to participate effectively in the regional ITS architecture effort.   
 
It is often best to start with a core stakeholder group and then add participants 
to the core group over time.  The core stakeholders group would itself be a 
diverse group with representation from each major agency and from both 
planners and system operators.  This core group provides continuity to the 
development effort and an important set of contacts for the champion(s) and 
architecture developer(s). Including too many stakeholders at the start can 
hinder regional ITS architecture development progress and discourage 
people with limited vested interest in the process.  Although the architecture 
effort should be very inclusive, a region may have better initial success if they 
are able to build consensus among the stakeholders that plan/own/operate 
ITS systems first before adding others into the decision making process.   
 

26 



Regional ITS Architecture Guidance Document Identify Stakeholders 

Figure 4 shows a conceptual view of how stakeholders are added over time to 
the core stakeholder group.  The core group is used to kick-off the effort.  The 
number of active, participating stakeholders increases as the architecture 
development effort begins to generate more detailed and varied products that 
require broad review and support.  The number of active stakeholders may 
then begin to taper off as reviews are completed, comments are incorporated, 
and “completed” regional ITS architecture products are published.  This same 
strategy of engagement can be used, but probably on a smaller scale, for 
periodic maintenance activities that follow. 
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Figure 4:  Stakeholder Identification and Involvement Over Time 
 

 

e and different steps in the 
rocess.  The perspective of the graph on the right is that once you are a 

s 
 

 broader interests of the region.   Table 1 in section 3.3.2 provides 
 list of potential stakeholders to consider.   

 
 is 

 
 they 

ually 

 
While the number of active stakeholders begins to taper as the workload is 
reduced, the graph on the right shows that the total number of stakeholders
will continue to increase over time, as different specialties and agencies 
participate in different parts of the architectur
p
stakeholder, you are always a stakeholder, although you may not actively 
participate beyond a specific milestone in the process.   Over time, all 
relevant stakeholders in the region are engaged, just not all at once at the 
beginning of the architecture development effort. 
 
If it is decided to initially limit the number of participants to a core group a
depicted in Figure 4, set a timeframe to add others so that the architecture
reflects the
a
 
As additional stakeholders are added to the process, it may be a good idea to
retain a core group that meets regularly and have a broader group that
included at selected milestones in the regional ITS architecture development. 
It is critical that all stakeholders participate enough in the process that
understand the architecture and feel some ownership of the process and the 
regional ITS architecture that is developed.  It is important to contin
encourage and validate participation of stakeholders in the development 
process.   
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It is also important to focus stakeholder participation appropriately.  For 
example, both planners and system operators will participate in the process, 
ut with substantially different focus.  System operators may be more 

Other 

 As 
e 

ifferent 

l 

lly stakeholders in the regional transportation system.  If the 
presentative doesn’t have, or plan to have, a system that should be 

ther 

ted 

ow they may contribute before significant time is invested.  The objective is 
to be inclusive without wasting the time of those who do not have a vested 

to 

tions.  This will help retain participants that 
ay otherwise give up on the architecture effort due to other commitments.   

support efforts 

b
interested in the operational concepts, functional requirements, and interface 
definitions, while the planners may have more substantial input while 
identifying transportation needs and services and project sequencing.  
individuals with specialized knowledge will be needed to assist in 
development of the list of agreements and list of required ITS standards. 
the “stakeholder roster” is developed, consider the various areas of expertis
that are required and use your stakeholder resources selectively.  D
stakeholders should be engaged in different parts of the process, consistent 
with their expertise and interests. 
 
Encouraging broad participation from many agencies, companies, and specia
interests in the region will occasionally bring people into the process who 
aren’t rea
re
integrated within the architecture timeframe or an interest in the surface 
transportation system as a whole (e.g., planners, the tourist industry, o
special interests), then the representative is probably NOT really a 
stakeholder, will have little to contribute, and may ultimately grow frustra
with the process.  It is best to understand the role of each potential new 
stakeholder in the surface transportation system at the outset and determine 
h

interest. 
 
Recognize and respect that everyone’s time is limited.  Draw participants in
the process without bogging them down.  Some useful techniques to 
encourage people with demanding schedules to participate are to make sure 
everyone gets plenty of time to review documents, and schedule short 
meetings with teleconferencing op
m
 

3.3.2 Tools and Resources  
Many good education and outreach resources are available to 
to encourage stakeholder participation in ITS-related efforts.  USDOT has 
published an “ITS Resource Guide” that lists over 300 documents, web sites, 
training courses, software tools, and points of contact covering all aspects of 
ITS, including ITS architecture.  An online version of this guide is available at 
http://www.its.dot.gov/guide.htm. 
 
Applicable National ITS Architecture resources include a training course 
technical information that has been used to assist in identification of 
stakeholders in the past.  The National ITS Architecture training course is 
provided by the National Highway Institute (Course # 137013, 

and 

ttp://www.nhi.fhwa.dot.gov/h ).  The subsystems and terminators defined in 
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the physical architecture provide a good categorization of the vario
and stakeholders that can be considered in developing a list of stakeholders 
for the regional ITS architecture development.  To access an on-line versio
of the Architecture, visit 

us systems 

n 
http://www.its.dot.gov/arch/index.htm. 

  
Stakeholder lists may be entered dire
stakeholder includes a name and a d

ctly into Turbo Architecture.  Each 
escription and a variety of other 

i  can gen a keholder 
i o support the s e n 3.3.3. 
 
The list of stakeholders iden ie
stakeholders that have parti a cture development 
efforts around the country.  ecklist of possible 
stakeholders that may be in rchitecture. 
 
T h

nformation.  Turbo
nformation t

er te a stakeholder report and export sta
tak hol rde  output described in sectio

tif d in Table 1 includes the range of 
cip ted in regional ITS archite
The table makes a good ch
volved in your regional ITS a

able 1:  Candidate Stake olders 
Transportation 
Agencies 

• State Departments of Transportation (DOT) 
• Local Agencies (City & County) 

o Department of Transportation  
o Department of Public Works  

• Federal Highway Administration (FHWA) 
• State Motor Carrier Agencies 
• Toll/Turnpike Authorities 
• Bridge/Tunnel Authorities 
• Port Authorities 
• Department of Airport or Airport Authority 

Transit Agencies/Other 
Transit Providers 

• Local Transit (City/County/Regional) 
• Federal Transit Administration 
• Paratransit Providers (e.g., Private Providers, 

Hea cies) lth/Human Services Agen
• Rail Services (e.g., AMTRAK) 
• Intercity Transportation Services (e.g., Greyhound) 

Planning 
Organizations 

• Metropolitan Planning Organizations (MPOs) 
• Council of Governments (COGs) 
• Regional Transportation Planning Agency (RTPA) 

Public Safety Agencies • Law Enforcement 
o State Police and/or Highway Patrol 
o County Sheriff Department  
o City/Local Police Departments 

• Fire Departments 
o County/City/Local 

• Emergency Medical Services 
• Hazardous Materials (HazMat) Teams 
• 911 Services 

Other Agency 
Departments 

• Information Technology (IT) 
• Planning 
•  Telecommunications
• Legal/Contracts 
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Activity Centers • Event Centers (e.g. sports, concerts, festivals, ski 
resorts, casinos, etc.) 

• National Park & US Forest Services 
• Major Employers 
• Airport Operators 

Fleet Operators • Commercial Vehicle Operators (CVO 
o Long-Haul Trucking Firms 
o Local Delivery Services 

• Courier Fleets (e.g., US Postal Services, Federal 
Express, UPS, etc.) 

• Taxi Companies 
Travelers • Commuters, residents, bicyclists/pedestrians 

• Tourists/Visitors 
• Transit Riders, others 

Private Sector • Traffic Reporting Services 
• Local TV & Radio Stations 
• stry Travel Demand Management Indu
• Telecommunications Industry 
• Automotive Industry 
• Private Towing/Recovery Business 
• Mining, Timber or Local Industry Interest 

Other Agencies • Tourism Boards/Visitors Associations 
• School Districts 
• Local Business Leagues/Associations 
• Local Chambers of Commerce 
• National Weather Services (NWS) 
• Air & Water Quality Coalitions 
• Bureau of Land Management (BLM) 
• Academia Interests, local Universities 
• National and Statewide ITS Associations (e.g. ITS 

America, ITE ITS members, etc.) 
• Military 

 

3.3.3 Stakeholder Identification Output 
This output identifies stakeholders who participated in the development o
regional ITS architecture by: 
o Participating in stakeholder meetings and workshops. 
o Reviewing and commenting on draft documents. 
o Providing input to describe their systems and future plans. 
o Participating in earlier regional ITS architecture activities whose products 

were used in the development of the 

f the 

current regional ITS architecture. 

in the 

 
 possibly key 

articipant contact information.  This table can then be sorted by agency, 
company or interest group to check if each agency, company or interest 

 
The purpose of this output is to record the stakeholder participation 
development of the regional ITS architecture and document the consensus 
process that was used in the regional ITS architecture development. 
 
The actual documentation can take many forms, but a straightforward 
approach is to build a simple table or database with fields identifying the
gency, company or interest group, transportation area, anda

p
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group has adequate representation in the regional ITS architecture 
ment proce

ica
basic list of stakeh  for an ITS 

architecture for the Franklin Te r (TOC).  It 
identifies each stakeholder age e systems 
that relate to each stakeholder agency.  This is the complete stakeholder list 

rch takeholders will be 
considerably larger than this fo
 
Table 2:  Franklin, TN TOC S

consensus develop ss. 

3.3.4 Stakeholder Identif
Table 2 is a 

tion Example 
olders that was prepared
nnessee Traffic Operations Cente
ncy that is related to the TOC and th

for this small regional ITS a itecture.  The list of s
r most metropolitan regions. 

takeholders 
Stakeholder Name Responsible for these systems in the 

Architecture 
Storm Water Management System 
Franklin TOC_Personnel 
Franklin TOC_Roadside Equipment 
Franklin Parking Management System 

City of Franklin Engineering 

 TOC 

Department 

Franklin
Emergency Vehicles 
Franklin Police Dispatch_Personnel 
Weather Service 

Franklin Police Department 

Franklin Police Dispatch 
Tennessee DOT Nashville Regional Transportation Manageme

Center 
nt 

Franklin Transit System Franklin Transit 
Transit Vehicles 

TMA Group Franklin TMA Kiosks 
City of Franklin Streets 
Department 

Construction and Maintenance 

Community Access Television Media 
Event Promoters City of Franklin 
Franklin Website 

City of Murfreesboro Murfreesboro TOC 
Traveling Public User Personal Computing Devices 
Williamson County Williamson County Emergency Management 

System 
Nashville MPO Regional Planning System 
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These tasks 
may be 
performed in 
parallel. 
 

 

 
• Identify Need 
• Define Scope 
• Identify Stakeholders 
• Identify Champion(s) 
 

 
OBJECTIVES 
 
 

  
• Identify one or more key persons to lead the regional ITS 

architecture development. 
• Obtain broad-based buy in and support from stakeholders. 

 
PROCESS 
Key Activities 
 
 
 
 
 
 
 
 
 

 
Looking for Champion(s) 
• Champions for the region are probably already visible because 

they are proactive in the field of ITS, visionary about the future 
of ITS, and frequently already manage ITS projects.  

• Champion must be a stakeholder, so they have a vested 
interest in the outcome.   

• More than one champion can be identified from different 
agencies or stakeholder groups:  

o Transportation agencies (Traffic, transit, toll 
authorities, etc.) that support ITS because it meets 
their operational needs.   

o Public safety agencies who can bring in other public 
safety stakeholders. 

Champion Skills 
• Understanding of the subject (regional ITS architecture 

including familiarity with the National ITS Architecture), 
• Knowledge of local ITS systems and projects 
• Vision for interconnectivity, partnership, and regional 

integration,  
• Consensus builder (facilitator), and 
• Executive level access to resources to gain support for various 

regional efforts.   
Building Consensus 
• Initiate a scheduled meeting time and place to work on the 

Regional Architecture, set agendas for meetings and allow 
opportunity for each stakeholder to provide input to the process. 

   
INPUT 
Sources of 
Information 

 
• Not Applicable. 

OUTPUT 
Results of 
Process 

 

• Strong leadership that has broad-based regional stakeholder 
support and an effective problem resolution mechanism for ITS 
projects.     

STEP #1:  GET STARTED – Identify Champion(s)
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3.4 Identify Champion(s)  
In this step, the champion(s) that will lead the regional ITS architecture 
development effort are identified.  The champion(s) drive the process that 
must occur in order to develop a regional ITS architecture and build 
consensus at each step of the development.  Without strong leadership, 
consistent meetings and a plan for completion of tasks, many of the 
participants will quickly become busy with other daily responsibilities. 

3.4.1 Process of Identifying Champions 
Many regions have already developed a team of ITS stakeholders that meet 
on a regular basis.  Chances are that the champion(s) have already been 
identified by the fact that they are leading the regional efforts through an ITS 
Task Force, Technical Advisory Committee or the fact that they are already 
leading a major ITS project in the region.  Adding regional ITS architecture 
consensus building to whatever “hat” these people are already wearing will be 
a natural transition.  The process of identifying a champion or champion(s), 
and developing a task force to put the regional ITS architecture together 
should be woven into the existing regional planning process for ITS if one is 
already underway.   
 
Champions are usually not voted-in; they are selected “on the job” in the 
course of working together.  In many regions, a single champion will be 
identified.  If there are several people who rise to the occasion, several 
champions can be identified that take turns leading the meetings or agree 
upon some shared responsibilities that will keep everyone engaged.   A 
champion’s skills include: 
 

• Understanding of the subject (regional ITS architecture including 
familiarity with the National ITS Architecture), 

• Knowledge of local ITS systems and projects 
• Vision for interconnectivity, partnership, and regional integration,  
• Consensus builder (facilitator), and 
• Executive level access to resources to gain support for various 

regional efforts.   
 

The skill level that is needed in each area will vary depending on the technical 
and institutional maturity of the region.  A more technically mature region may 
have many people with existing knowledge of the National ITS Architecture, 
but require increased skills in consensus building to pull various interests 
together.  In institutionally mature areas that are growing in ITS technology, it 
may be a strong vision that guides the process.  All of the identified skills are 
important for a strong successful champion along with the knowledge of when 
to use them. 
 
No one individual is likely to possess all the knowledge and skills required to 
develop a regional ITS architecture.  To be successful, the champion(s) must 
draw on the knowledge and skills of a diverse set of stakeholders.  The 
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champion is primarily a facilitator and manager and is not normally the one 
that actually defines the architecture – the stakeholders are.  
 
A Champion must be a Stakeholder.  It would be very difficult, if not 
impossible, for someone who did not have a vested interest in the outcome to 
be the champion for a regional ITS architecture development effort.   A 
stakeholder who is already recognized in the region will best be able to take 
ownership and invest the time necessary to manage the regional ITS 
architecture development.  FHWA, FTA, consultants, vendors and others are 
great participants, consultants may even do a lot of the detailed analysis and 
legwork in a regional ITS architecture effort, but for regional long-term benefit, 
they should not be champions.   
 
Identifying more than one Champion from varying backgrounds and 
disciplines (e.g., public safety, transit, state DOT, city and/or county traffic 
engineering) can be a benefit.  A small group of people with diverse 
backgrounds and contacts can strengthen the regional ITS architecture 
product by improving stakeholder participation, encouraging agency buy-in, 
and facilitating access to the information and resources necessary to support 
architecture development.  Where several champions are identified, they may 
form a steering committee (which could also include representation from 
others such as FHWA/FTA) that manages by consensus or advises and 
supports a leader who actually manages the development and maintenance 
effort. 
 
Section 3.3.1 introduced the idea of a core stakeholder group that would be 
involved throughout the architecture development effort.  This group might be 
the small group of “champions” described in the previous paragraph, or it 
could be a larger group.  No one model will encompass all regional ITS 
architecture development efforts.  Each region must decide how they wish to 
organize their efforts.  The key is that there is a group of stakeholders who 
plays a key role throughout the architecture development effort. 
 
Champions will probably come and go over the evolution of developing and 
maintaining the regional ITS architecture, and certainly will change over the 
life of regional ITS system implementation and expansion.   The task of the 
Champion, like other leadership responsibilities, takes significant time.  
Dividing the work among a few champions will limit the turnover and ease the 
transition when one person leaves.  It is important that good meeting minutes 
and records of action items are kept so that new champions will have some 
guidance regarding when, where, and why decisions were made.  

 

3.4.2 Examples 
Champions are identified based on the people involved, the priorities of the 
participating agencies, and a range of other factors that are unique to each 
region.  Because the factors involved are so specific to a region, it is unlikely 
that information on past champions will influence the selection of future 
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champions in other regions.  Nevertheless, it is interesting to look at the 
agency affiliation and titles of champions that have been identified.   Table 3 
shows some of the champions that have supported regional ITS architecture 
efforts in recent years.  The table shows that a significant majority of 
champions have worked for either the state DOT or MPO. 
 
 
Table 3:  Regional ITS Architecture Champions 
Region Champion 
Albany, NY Assistant Regional Traffic Engineer – 

NYSDOT 
Atlanta, GA Senior Planner – Atlanta Regional 

Commission 
Austin, TX Traffic Engineer – TXDOT Austin 
Chicago, IL ITS Program Manager – IDOT 
Cleveland, OH Work Zone & Traffic Control Engineer – 

Ohio DOT 
Detroit, MI Senior Engineer – SEMCOG 
Hartford, CT Supervising Engineer – ConnDOT 
Honolulu, HI Executive Director – Oahu Metropolitan 

Planning Organization 
Indianapolis, IN INDOT 
Kansas City, KS Manager, Transportation Programs – 

Mid-America Regional Council 
Little Rock, AR Engineer – Metroplan 
Long Island, NY Inform ODS Director – NYSDOT R-10 
Milwaukee, WI TOC Assistant Manager, WisDOT 
Oklahoma City, OK Associate Planner, ACOG 
Omaha, NE Transportation Technology Engineer – 

Nebraska Department of Roads 
Pittsburgh, PA Transportation Planner, Southwestern 

Pennsylvania Regional Planning 
Commission 

Portland, OR Regional Traffic Engineer – ODOT 
Providence, RI TMC Manager – RIDOT 
Rochester, NY ITS Coordinator – NYSDOT 
Sacramento, CA Senior Analyst – Sacramento Council 

of Governments 
St. Louis, MO TIC Manager – MoDOT 
State College, PA Risk Management/ITS Administrator – 

PennDOT 2-0 
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Section 

4 4 Gather Data 
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This section describes the second step in the regional ITS architecture 
development process – “Gather Data”. 
 
In this step, the data necessary to build a regional ITS architecture is 
assembled.  An inventory of the ITS elements in the region is taken, the roles 
and responsibilities of each stakeholder in developing, operating, and 
maintaining the ITS elements is documented, the ITS services that should be 
provided in the region are identified, and the contribution (in terms of 
functionality) that each ITS element will make to provide these ITS services is 
documented. 

 
In this section, the four “Gather Data” process tasks are described in more 
detail.  Each task description begins with a one page summary that is 
followed by additional detail on the process, relevant resources and tools, a 
general description of the associated outputs, and example outputs where 
they are available.   Each task description also includes tips and cautionary 
advice that reflect lessons that have been learned in development of regional 
ITS architectures over the past several years. 
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OBJECTIVES 

  

• Identify existing and planned ITS elements in the region. 
• Build stakeholder awareness of these ITS elements. 

 
PROCESS 
Key Activities 
 
 
 
 
 
 
 
 
 

 
Prepare 
• Locate inventory data that may already be documented in 

Regional ITS Plans (e.g., EDPs), ITS studies, ITS Project 
documentation, RFPs, and any other relevant documents.   

 
Define Inventory 
• Use collected inventory data to create an initial inventory.  Focus 

on the “centers” first. 
• Review the initial inventory with key stakeholders and collect 

additional inventory information. 
• Document the associated organization(s), high-level status (e.g., 

existing or planned), and a brief description for each element in 
the inventory, 

• Map each inventory element to the National ITS Architecture 
subsystems and terminators. 

• Use the National ITS Architecture mapping to identify inventory 
gaps and identify additional inventory items to fill the gaps. 

 
Build Consensus 
• Facilitate a broad review of the draft inventory and incorporate 

comments.   
• Stakeholders can check with other departments in their agencies to verify the 

inventory for their agency is complete and accurate.   
 
INPUT 
Sources of 
Information 

 

• Stakeholders 
• ITS Plans and Studies (Various) 
• TIP, STIP, SIP, Transportation Plan, Congestion Management 

Plan, Commercial Vehicle Safety Plan, etc. 
 
OUTPUT 
Results of 
Process  

 
• Inventory of existing and planned ITS elements in the region. 
 
 

 
 
These tasks 
may be 
performed in 
parallel. 

 
 

• Define Inventory  
• Determine Needs and Services 
• Develop Operational Concept 
• Define Functional Requirements 
 

STEP #2:  GATHER DATA – Inventory Systems 
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4.1 Define Inventory  
 
Each stakeholder agency, company, or group owns, operates, or maintains 
ITS systems in the region.   In this step, a comprehensive inventory of “ITS 
elements” is developed that represent these systems, based on existing 
inventories and stakeholder input.   
 
An inventory of existing and planned ITS elements supports development of 
interface requirements and information exchanges with these ITS elements 
as required in FHWA Rule 940.9(d)6 and FTA National ITS Architecture 
Policy Section 5.d.6.    

4.1.1 Inventory Process 
The process of creating an inventory of ITS elements starts with collecting 
existing inventory information.  This can often provide an excellent jumpstart 
to the inventory definition.  In addition to existing plans, studies, and project 
documentation, adjacent or overlapping regional ITS architectures are a good 
source for inventory information.  A portion of the inventory in these 
architectures will often be relevant, saving time and improving consistency 
between adjacent or overlapping architectures.  It is best to develop a partial 
inventory based on these resources prior to engaging a large number of 
stakeholders to make best use of stakeholder time.   

 
It is helpful to establish a naming convention before assembling the inventory.  
For example, the names that are used in the inventory should start with a 
standard prefix since the inventory will frequently be viewed and managed as 
an alphabetized list of names.  Prefixes can be a concise and consistent 
reference to the stakeholder (e.g., XYZ Transit), a reference to the location 
(City ABC), or any other standard prefix that will group similar ITS elements 
when the inventory is sorted by name.    By establishing and using a naming 
convention at the outset, the inventory will be easier to read and manage, and 
there will be less rework later to rename and reorganize the inventory after it 
is assembled. 
 
When building an inventory, focus first on the “centers” since they are 
typically involved in the majority of inter-agency and public/private interfaces 
that need the most attention.  Focus next on the field, vehicle, and traveler 
ITS elements where there is some opportunity for integration.  Next consider 
other ITS elements that are in the region that may interface with ITS.  
Airports, asset management systems, and special event centers are 
examples of ITS elements in the region that may provide integration 
opportunities and should be included in the inventory.  Finally, consider 
centers in adjacent regions, like the TMC in the adjacent state.  The objective 
is to identify the ITS elements in the region that will allow integration 
opportunities to be identified and considered later in the process.  Unless the 
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region has unique needs, don’t include ITS elements in the inventory for 
people (e.g., traffic operations personnel) or environmental terminators (e.g., 
roadway environment).  The focus should be on the systems in the region that 
may be integrated.  Systems with no potential for integration (e.g., an isolated 
traffic signal in a remote community) need not be included in the inventory. 
 
Working closely with the stakeholders as the inventory is expanded and 
refined improves the quality of the inventory and increases stakeholder 
awareness of the existing and planned transportation systems in the region.  
Many different mechanisms may be used to gather stakeholder input 
including workshops, smaller meetings, telephone surveys, e-mail, and web-
based interactions.  Plan to use one or more of these mechanisms to verify 
and improve the inventory with stakeholder feedback.  It may be helpful to 
engage a few key stakeholders initially and then encourage a broader review 
once the inventory is substantially complete. 
 
The inventory should cover the geographic, timeframe and services scope 
specified for the region.  The inventory, representing many existing and 
planned systems that may be implemented over ten or twenty years, can be 
developed in a single pass or in multiple passes.  For example, you might 
start with an inventory of existing ITS elements, then add planned elements 
(i.e., elements that have been programmed), and finally add future elements 
that may be implemented towards the end of the established timeframe. 
 
Security Considerations 
The regional ITS inventory that is compiled should be reviewed to identify 
critical assets – systems that, if lost, would jeopardize the ability of the 
regional transportation system to provide a primary function or threaten public 
safety.  Any existing regional analysis of critical assets can be used as a 
starting point, if available.  In later steps, the regional ITS architecture will be 
organized to protect these critical assets and security services.  Security 
mechanisms will be defined to isolate these critical assets from non-critical 
assets.  The security analysis associated with each National ITS Architecture 
subsystem can provide an input to the identification of the security-critical 
elements in the ITS inventory. 
 

4.1.2 Inventory Resources and Tools  
In addition to existing plans, studies, and project documentation that may be 
available in the region, the ITS Deployment Tracking Database 
(http://www.itsdeployment.its.dot.gov) may also be used as a source of 
existing ITS inventory information.  This database contains information on ITS 
deployments in metropolitan areas based on surveys of metropolitan areas 
and states.  
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The National ITS Architecture subsystems and terminators can be used to 
organize the ITS elements in the inventory.  For example, Traffic Operations 
Centers and Public Safety Communications Centers may be associated with 
the Traffic Management Subsystem and Emergency Management Subsystem 
respectively.    This association, or “mapping” to the National ITS Architecture 
establishes an important connection between the regional ITS architecture 
and the National ITS Architecture.  The subsystems and terminators can also 
serve as a checklist that may be used to identify gaps in the inventory.  The 
subsystems and terminators are defined in the Physical Architecture on the 
architecture CD-ROM and web sites.   
 
Turbo Architecture was specifically designed to support development of ITS 
inventories.  Turbo provides interview questions and forms that can be used 
to rapidly develop an ITS Inventory for a region. 

 

4.1.3 Inventory Output 
A regional ITS architecture inventory is a list of all existing and planned ITS 
elements in a region as well as non-ITS elements that provide information to 
or get information from the ITS elements.  The focus should be on those 
elements that support, or may support, interfaces that cross stakeholder 
boundaries (e.g., inter-agency interfaces, public/private interfaces).    
 
There is wide latitude in the types of ITS elements that may be included and 
the level of granularity that should be specified in an inventory.  Although 
every inventory will vary based on the unique needs of the region, several 
general “best practices” guidelines can be offered to those preparing an 
inventory. 
 
In general, the inventory should be managed so that it is as small as possible 
while still supporting the goal of identifying all key integration opportunities in 
the region.  For example, instead of identifying separate inventory elements 
for each type of field equipment (e.g., separate elements for VMS, signal, 
camera, etc.), consider identifying a single inventory element that includes all 
of the field equipment as depicted in Figure 5.   
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Figure 5:  Grouping ITS Elements into General Inventory Elements 
 
Of course, ITS elements cannot be grouped into general elements 
indiscriminately.  Multiple ITS elements can be safely grouped into a sin
inventory element if they exchange the same types of information with the 
same elements, and if th

gle 

ey will be deployed for the same function over time.  
.g. message signs for a freeway and message signs for transit traveler 

  

art 

 it 

ed in the 
ventory, the potential interfaces between these elements are lost (e.g., any 

st 
e 

 
, 

ure 

ong as the ITS element grouping is done with these issues in 

(E
information at a bus stop probably should be identified as separate ITS 
elements because of the very different requirements for these ITS elements.)
The grouping works in Figure 5 because all the Heartland field equipment 
interfaces exclusively with the Heartland TOC, and for example, might be p
of a single freeway management system deployment project.  If some of the 
field equipment was actually owned and operated by another agency, then
might be best to identify a separate ITS element for that equipment group.   
 
Another consideration is that when ITS elements are group
in
potential interface between different types of Heartland field equipment is lo
with the grouping in Figure 5).  Again, the grouping in Figure 5 is acceptabl
because the interface between field equipment is (presumably) not a 
significant regional interface.  The last issue is the affect that that grouping
has on ITS standards identification later in the process.  Due to the grouping
the combination of ITS standards that support Dynamic Message Signs, 
CCTV Control, and Signal Control will all be associated with the interface to 
the combined Field Equipment Element.  This means that the ITS standards 
information for the element must be interpreted and used carefully to ens
that device-specific standards are identified and used properly later in the 
process.   As l
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mind, recent experience indicates that grouping will save regional ITS 
utility 

ay 

lements (e.g., “Municipal Police Dispatch Centers”).  The approach of “rolling 

 other regional elements in a consistent fashion.  
 detailed list of the agencies and systems represented by the general ITS 

 
 element(s) representing operations centers in adjacent 

tates where there are important interfaces to these operations centers.  

es 

rious implementation details as needs 
ictate.  The region should establish the information that is required for each 

.    

ed 

lected with several criteria 
 mind.  Most importantly, the selected name should be easily recognizable 

 name 

d 

architecture development time with little or no impact to the quality and 
of the final architecture. 
 
The level of granularity in the inventory can vary within a single regional ITS 
architecture.  For example, larger systems in a major metropolitan area m
be explicitly identified (e.g., “District 8 Freeway Management Center”), but 
smaller systems may be represented more broadly with a few general ITS 
e
up” smaller systems into a general inventory element suggests that these 
systems should integrate with
A
element can be included in the definition for the element.   
 
An inventory may include a few ITS elements that are outside the defined 
scope of the region.  For example, a Statewide ITS Architecture inventory
may include ITS
s
These “inter-regional” interfaces should be coordinated across regional ITS 
architectures to avoid duplicate and/or conflicting definitions of the same 
interface .The names of the ITS elements in both regional ITS architectures 
must be identical when they represent the same system, and the interfac
defined in both regional ITS architectures should be identical when they 
describe the same information exchange across regional ITS architecture 
boundaries.   
 
Each element in an inventory will normally include a name, associated 
stakeholder(s), a concise description, general status, and the associated 
subsystems or terminators from the National ITS Architecture.  This core 
information may be supplemented with specific location information, points of 
contact, other references, and va
d
inventory element based on the needs of the region and available resources
 
The fields that are normally included for each inventory element are describ
in the following paragraphs. 
 
Element Name:  Each element name should be se
in
by the stakeholders.  Preferably, the name will be the “common usage”
for the element in question, or at least be in terms that are familiar to the 
stakeholders.   
 
While they may not seem important at the outset, naming conventions are a 
big help, particularly for large inventories.  As discussed earlier, standard 
prefixes (e.g., “City ABC” or “County”) ensure that related elements are sorte
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together when the inventory is alphabetized.  The name of the element 
immediately follows the prefix to complete the element name.  It is best to
the same names when refe

 use 
rring to the same types of elements or equipment.  

or example, avoid using “roadside assets”, “field equipment”, and “roadway 

 to 

ronyms make sense to 
e stakeholders. 

the 
ost 

s 

e 
sociated stakeholder.     

 
tempting to include very detailed information in 

el of 

technologies or manufacturers since this information is subject to change and 
 

ent 
 

 

e 

 

F
systems” for three different inventory elements covering similar field 
equipment for three different traffic agencies.   Pick a name (e.g., “Field 
Equipment”) that the stakeholders like, and then use it consistently where 
possible (e.g., “City ABC Field Equipment”, “City XYZ Field Equipment”, 
“XDOT Field Equipment”).   Consistent names make the architecture easier
understand, maintain, and use.  
 
Including a stakeholder prefix and system name in each ITS element name 
can make the names fairly long.  Abbreviations and acronyms are a big help 
in keeping the names short enough so that they fit in the various diagrams 
and tables that will be used to publish the inventory.  Care should be taken, 
though, to ensure that all of the abbreviations and ac
th
 
Associated Stakeholders:  While stakeholders can participate in 
consensus of any part of the regional ITS architecture, they often are m
interested in the inventory elements that they own, operate, or maintain.  
Documenting the association between stakeholders and ITS elements is 
useful since it allows stakeholders to rapidly identify their own elements.  Thi
association helps individual stakeholders make the most effective use of their 
time.  If individual stakeholders don’t have time to review the entire regional 
ITS architecture, they might still be able to review all sections that involve 
their associated agency, company or interest group, as identified by th
as

Description:  While it may be 
the element description when it is available (e.g., the numbers and types of 
controllers included in a particular ITS element), remember that this lev
detail will increase the level of effort required to maintain the regional ITS 
architecture later.  In general, the architecture inventory should not specify 

incidental to the purpose of the regional ITS architecture.  Limit the
information to what is required for the stakeholders to recognize the elem
and its role (i.e., “what does it do?”) in the regional ITS architecture.  Where a
general element is used to represent many systems, the description could 
include an explicit list of these systems.  Additional detailed information that is
compiled can be archived separately for later use.   
 
Associated Subsystems/Terminators:  Each regional ITS architectur
inventory element should be mapped to one or more National ITS 
Architecture subsystems and/or terminators.  This association must be 
created because it will lead to identification of functional requirements for the
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ITS element, and architecture flows and supporting ITS standards in later 
steps.  Occasionally, an element will be truly unique and not represented in 

e National ITS Architecture at all.  In this case, no National ITS Architecture 
ssociation is created.  This is a perfectly valid approach, but it does mean 

that the functionality, architecture flows, and standards that are identified later 
for the element will not have a basis in the National ITS Architecture.  
   

4.1.4 Inventory Examples 
Although inventories all tend to include approximately the same information, 
many different ways to document this information have been devised.  
Excerpts from three different inventory presentations are included in this 
section to illustrate some of the ways that inventories have been documented.   

 
Example 1: Inventory Summary Sorted by Stakeholder Name 
An inventory summary can be presented in tabular form as shown in an 
excerpt from the Florida District 3 regional ITS architecture in Figure 6.   The 
table is sorted by stakeholder name so that stakeholders can easily find the 
elements that are associated with their agency, company or user group.  For 
example, a City of Pensacola employee could rapidly see that there are four 
elements in the regional ITS architecture that are associated with his or her 
agency:  City of Pensacola Field Equipment; City of Pensacola Traffic 
Operations Center; FDOT District 3 Escambia/Santa Rosa County RTMC, 
and Pensacola Regional Airport.  (Note that “FDOT D3/Pensacola/Escambia 
Cty/Santa Rosa Cty” is a named stakeholder group that includes the City of 
Pensacola as well as Escambia County, FDOT District 3, and Santa Rosa 
County.) 
 
 

th
a
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Figure 6:  Florida DOT District 3 Inventory by Stakeholder Excerpt 
 
Example 2: Detailed Inventory Information Presentation 
Figure 7 shows more comprehensive inventory information for a particular ITS 
element:  “FDOT District 3 Escambia/Santa Rosa County RTMC” (note that 
RTMC means “Regional Traffic Management Center”), in the FDOT District 3 
regional ITS architecture.  This figure shows the element status, a brief 
description of the element, who the owning/operating stakeholder is, and a 
listing of the National ITS Architecture entities (subsystems and terminators) 
to which the element is mapped. 
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Figure 7:  Inventory Details for a Florida DOT District 3 ITS Element 
 

 
Example 3: Subsystem Diagram Inventory Presentation 
The association or mapping between regional ITS architecture elements and 
the National ITS Architecture is also frequently depicted in an extended 
version of the “Subsystem Diagram” as illustrated in Figure 8.  This diagram is 
also taken from the FDOT District 3 regional ITS architecture.  Here, the 
generic subsystem diagram is expanded so that each subsystem (and 
terminator, even though they are not normally shown in a subsystem 
diagram) is associated with specific inventory elements in Florida DOT District 
3. 
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Figure 8:  Florida DOT District 3, Extended Subsystem Diagram 
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These tas
may be 
performed
parallel. 

 
 

ks 

 in 

 
 
• Define Inventory 
• Determine Needs and Services 
• Develop Operational Concept 
• Define Functional Requirements 
 

 
OBJECTI
 
 

ntify regional needs and determine the ITS services that should be 
implemented to address those needs.   VES 

 
• Ide

• Build consensus on regional needs and service priorities. 

 
PROCESS
Key Activi
 
 
 
 
 
 
 
 

 
es 

 

ti
Prepare 
• Review regional needs and ITS services data that may be 

documented in ITS Plans (e.g., EDPs), ITS studies, 
entation, etc.) 
luding operators, 

maintainers, and users of the transportation system. 
t Needs and Services

transportation plans, ITS Project docum
• Collect needs from key stakeholders inc

Documen  
• Document regional needs 
• Identify candidate services that will address those needs. 
• Schedule and conduct reviews to review the needs and 

candidate services    
• Document the needs and services for the region. 
• Associate services with each element in the ITS inventory.   
Building Consensus 
• Build consensus on needs and services for the region. 
• Focus discussions on those services that require group buy-in.   

 
INPUT 
Sources o
Informatio

 

f 
n 

• Stakeholders 
• Planning Studies (e.g., transportation plans, ITS Early 

Deployment Plans, other ITS plans, etc.)   
• TIP, STIP, SIP, Congestion Management Plan, Commercial 

Vehicle Safety Plan, etc. 
 
OUTPUT 
Results of
Process 

 

 
• Documented regional needs and ITS service priorities 
• The association between specific ITS services and supporting 

ITS elements in the region.   

 

S d Services TEP #2:  GATHER DATA – Needs an
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4.2 

his is 
t 
 

ir 

 and 
nal ITS Architecture Policy Section 5.d.6.    

 

s, and users of the system generally understand the 

 for 
lly 

any of these long term policies and goals are 

he ne d 
and ref
candidate
the region has not been documented, a r  
can be used to start the discussion.   Based on stakeholder input, the region’s 

Determine Needs and Services 
In the previous step, an inventory of the existing and planned ITS elements in 
the region was developed.  In this step, the ITS services that should be 
rovided by these elements to address regional needs are identified.  Tp

the first step in determining what the ITS elements should do tomorrow tha
they do not do today.  It provides each agency an opportunity to look at the
region’s transportation system from the highest level and confirm that the
goals and desires are consistent with the rest of the transportation 
community. 
 
An understanding of the regional needs and ITS services supports 
development of interface requirements and information exchanges with 
planned and existing ITS elements as required in FHWA Rule 940.9(d)6

TA NatioF
 

4.2.1 Needs and Services Definition Process 
 
Identify Needs 
 

efore ITS services can be prioritized for the region, the problems with the B
regional transportation system and the associated needs of the operators, 
maintainers, and users of the system must be understood.  In many cases, 
regional needs will already be documented in one or more existing plans or
studies.  Even when they are not formally documented in one place, the 
perators, maintainero

region’s needs.  Needs are identified by collecting this information from 
existing documents and supplementing this information with stakeholder 
input. 
 
Both ITS plans and traditional transportation plans should be reviewed
needs and services information.  Transportation long range plans typica
discuss economic and social trends and how the infrastructure should be built 

 meet the region’s needs.  Mto
directly related to the needs and services that guide a regional ITS 
architecture.  For example, if major new facilities are planned for the region, 
then it is appropriate to plan to add ITS services into those new facilities.  If 
the region is making major investments in enhancing transit service, these 
enhanced services should be reflected in the regional ITS architecture.   
 
T eds collected from this documentation review can then be reviewe

ined with key stakeholders in the region.  It is best to start with a 
 list of needs when gathering stakeholder input.  If a set of needs for 

epresentative list of candidate needs
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needs 
services a eloped prior to developing 
ITS se ed.  
As needs 
ervices, stakeholders can then more precisely document their needs. 

 

 be done to improve the efficiency, safety, 
nd convenience of the regional transportation system through better 

information, advanced systems and new technologies.  ITS services are 
prioritiz
 

he first task is to determine the initial list of ITS services that will be reviewed 
of 

nd 

ide breadth of surface transportation 
eeds have been defined.  User services are generally a technology neutral 

hat 
implement a particular service.  There are a few compelling 

asons to use market packages to identify services:  

S 

are documented before (or sometimes at the same time that) ITS 
re considered.  Ideally, needs are dev

rvices, but in some practical scenarios, an iterative process is follow
are better understood by stakeholders through discussion of ITS 

s
 
It is common to find transportation solutions embedded in lists of regional 
transportation needs.  When identifying needs, it is important to help 
stakeholders to define their needs in terms of problems that need to be 
solved (e.g., “Improve security around key transportation infrastructure”) 
rather than as specific solutions (e.g., “Install CCTV cameras and a 24/7 
monitoring center”).   The solutions are developed through the architecture 
development and project systems engineering analysis steps that follow.  It is
important not to jump to a solution prematurely at this early step in the 
analysis. 
 
 
Determine Services – User Services and Market Packages 
ITS services are the things that can
a

ed for the region based on the documented regional needs.    

T
and prioritized for the region.  ITS services can be described in a variety 
ways – the most common lists of ITS services are the “User Services” a
“market packages”.   
 
Thirty-three User Services covering a w
n
and architecture neutral statement of services.  User services identify what a 
regional intelligent transportation system must do, but do not say how 
functions will be allocated to ITS elements or how ITS elements will 
communicate with each other to address those needs.  This is in direct 
contrast to Market Packages. 
 
Market packages have been used as the initial list of ITS services by many 
regional ITS architectures.  Market packages provide a service-oriented view 
of the National ITS Architecture that identify the pieces of the architecture t
are required to 
re
 

1. They are well documented, including high-level graphics, brief 
descriptions, and detailed definitions based on the National IT
Architecture physical architecture. 
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2. They offer more granularity than User Services, allowing more 
precise service choices to be made.  

3. Turbo Architecture uses market packages, so the transition t
Turbo Architecture is much easier if market packages are used. 

 
While market packages are a good place to start, it would

o 

 be a mistake to 
limit the ITS service choices to the list of predefined market packages since 

t to the region may not be defined in the 

kages 
he 

le 

ng 

ernative list of ITS services, 
ervices should be identified that:  

ure. 

olicited, 

n 
t require group buy-in.  ITS services that can be 

plemented by a single agency require less discussion than ITS services 

 is an 

to by 

It is usually appropriate to focus the discussion on services that have public 
sector involvement.  Market packages that are exclusively private sector with 

 autonomous vehicle safety and 

some services that are importan
National ITS Architecture market packages.  For example, in the Greater 
Yellowstone regional ITS architecture development, new market pac
were developed for six additional rural ITS services that were important to t
Yellowstone region but not represented in the National ITS Architecture at the 
time that this regional ITS architecture was developed (e.g., Animal-Vehic
Collision Counter Measures).  Other regions have added services like red 
light enforcement, flood monitoring, and over-dimension vehicle permitti
coordination to the services identified by the National ITS Architecture. 
 
Beginning with a list of market packages or an alt
s
 

1. Are currently provided by the ITS elements in the region,  
2. Will be provided once planned projects are implemented, or  
3. Address regional needs and may be implemented in the fut

 
Stakeholder input on each of these choices should be actively s
preferably in a direct forum like a brainstorming session or workshop.   
Remember that the focus for this task is on identifying the important ITS 
services; avoid getting bogged down in the specifics of how those services 
will be provided in this process step.    
 
To make best use of stakeholder representative time, focus group discussio
on ITS services tha
im
that require integration between different stakeholders’ ITS elements.  For 
example, the decision to deploy a Surface Street Control service
individual decision for a particular traffic agency, and may not be a priority for 
group discussion.  In contrast, the decision to deploy Transit Signal Priority 
requires consensus by traffic and transit agencies and should be agreed 
all parties.  Individual agency service choices can be coordinated offline if 
time is short.   
 

no public sector interfaces (e.g., some
guidance market packages) can generally be excluded. 
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Every ITS service selected for the region should be associated with one or 
entory elements that supports or will support that service.  Each of 

S 

.2.2 Tools and Resources  
face 

 
F

more inv
these associations should be reviewed and approved by stakeholders 
associated with the regional ITS elements.  This association between IT
services and ITS stakeholders will be the starting point for operational 
concepts, which will be defined in the next process task. 

4
Many different resources discuss “needs” in the context of ITS and sur
transportation planning.  One such source is “Integrating Intelligent 
Transportation Systems within the Transportation Planning Process” (EDL
#3903, http://www.itsdocs.fhwa.dot.gov/JPODOCS/REPTS_TE/30F01!.PD ) 

 

ional needs.  The Program Assessment Section of the ITS Joint 
rogram Office Website is a good place to start your search for benefits 

tp://www.benefitcost.its.dot.gov/

This document discusses the relationship between transportation goals, 
problems, and needs.  Other resources provide detailed information on the
benefits of ITS that can be used to determine the ITS services that will 
address reg
P
information (ht ). 

re 
s 

 
Both market packages and user services provide a service-oriented view of 
ITS that can be used to support ITS service selection and definition.  Both a
included in the National ITS Architecture documentation.  The “User Service
Document” can be found on the National ITS Architecture website at 
http://www.iteris.com/itsarch/html/menu/documents.htm.  Market Packages
are also documented on the National ITS Architecture website 
(

 

arch/html/mp/mpindex.htmhttp://www.iteris.com/its ), that provides wealth of 
formation that can support market package selection including tables that 

relate market packages to transportation problems and solutions, ITS Goals, 
 includes a market package graphic, 

f 

ts market package selection and 
ssociation of ITS elements that support the market package.   

t 
 

 

rocess step is a list of regional needs and the ITS services 
at will be implemented in the region.   

in

and user services.  Each market package
one or more transaction set diagrams, a description, and a detailed listing o
the subsystems, terminators, equipment packages, and architecture flows 
that are included. 
 
Turbo Architecture directly suppor
a
Multiple “market package instances” may be created when the same marke
package is implemented multiple times in the same region.  Turbo uses these
market package choices to generate an initial architecture based on the 
underlying National ITS Architecture definition for each market package.  
Turbo can also generate or export market package choice information 
consistent with the output guidelines provided below. 

4.2.3 Needs and Services Output 
The output of this p
th
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luding a record of the agencies 
nd/or areas(s) in the region that have the need.  For example, specify 

This 

ven more detail could be added at the discretion of the region (e.g., 
“alleviate recurring congestion on SB I-5 to SB SR-55 interchange during 
morning peak”), but remember that this additional detail will be subject to 
change and increase maintenance on the regional ITS architecture.  This 
level of detail is not necessary for the regional ITS architecture where needs 
and services only have to be isolated to the agency or ITS element level.  
This level of detail would be necessary to support more detailed project 
definitions. 
 
ITS Services 
This documentation identifies each ITS service that is, or will be implemented 
in the region.  For example, if market packages are used, the output would 
identify each market package name, its status in the region (e.g., existing, 
planned, or not planned), a list of the regional elements that will implement 
the market package, and any special notes concerning tailoring or issues 
associated with the market package.  Some regions have added a priority 
rating to the market package that reflects the stakeholders’ prioritization of the 
various service options. 
 

4.2.4 Needs and Services Examples 
An example of a list of needs (from the Colorado DOT Region 4 ITS Plan, 
February 16, 2004) in a region is shown in Figure 9.  In general, the identified 
needs are scoped at a high and appropriate level, e.g., “improved 
management of road closures” or “ice detection and control”.  This statement 
of needs is architecture neutral.   
 
A few of the listed needs in this example (e.g., “Greater density of weather 
stations and pavement sensors”) specify a solution.  One good technique for 
determining the underlying need when a stakeholder identifies a specific 
solution as a need is to ask the stakeholder “why” several times to better 
understand the underlying need.  In this case, do the users want more 
weather stations to detect storm cells that cause localized flooding, predict 

w 

Needs 
Needs should be documented completely, inc
a
“alleviate congestion in work zones, freeway interchanges, and CBD” rather 
than simply identifying “alleviate traffic congestion” as a regional need.  
detail will be helpful when assigning ITS services to inventory elements. 
 
E

icing and warn drivers, monitor snowfall and proactively manage sno
 If you can identify and document the removal, or to satisfy some other need?  

underlying transportation need, then all viable solutions can be considered in 
subsequent steps. 
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Figure 9:  Example list of Regional Needs 
 
The same regional ITS architecture that had the list of needs shown in Figure 
9, also selected market packages against the user needs; some of the 
selected market packages (for the ATMS related needs) are shown in Figure 
10.   
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Figure 10: ATMS Market Packages Identified to Support Needs 
 
Other regional ITS architectures in
services s zed 
for the regi , each 
ITS ele n package 

stanc t ield 
uipm t  element 
rticip tes in six market package instances, including two instances of 

market c

clude tables that document the ITS 
 u ing market package instances that were selected and customi

on.  In the Florida DOT District 3 Regional ITS Architecture
me t in the region has a report that shows in which market 

 Fin
Eq
pa

es hey participate.  The report for the City of Gulf Breeze
en  is shown in Figure 11.  This report shows that this ITS
a
pa kage ATMS01 – Network Surveillance. 
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Figure 11:  ITS Element Report with Market Package Instances 
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These tas
may be 
performed
parallel. 

ks 

 in 

 
 

• Define Inventory 
• Determine Needs and Services  
• Develop Operational Concept 
• Define Functional Requirements  
 

 
OBJECTIVES 

 

• Identify current and future stakeholder roles and responsibilities 
in the implementation and operation of regional ITS elements. 

• Achieve buy-in on these roles/responsibilities, laying 
groundwork for future agency agreements. 

 
 
PROCESS
Key Activi
 
 
 
 
 
 
 
 

 
es 

 

ti
Prepare 
• Gather existing documents that identify responsibilities in multi-

agency scenarios.  For example, Incident Management Plans. 
Develop Operational Concept 
• Build on the ITS Inventory by identifying the agency, company, 

or institution that currently implements, operates, and maintains 
each inventory element that will support inter-agency or 
public/private interfaces.  Augment the stakeholder list where 
necessary. 

• Develop several relevant operational scenarios that require 
cooperation among a broad array of stakeholders.  Major 
incidents and special events are good scenarios that involve a 
majority of stakeholders.   

• Convene a meeting/workshop where stakeholders can walk 
through prepared scenarios and identify current roles and 
opportunities for enhanced cooperation/integration in the future.  

lities • Document each stakeholder’s current and future responsibi
in each scenario 

• Collect key findings into a high level Operational Concept  
Build Consensus 
• Issues will surface during operational concept development.  

Identify and document key issues that can’t be resolved.   
 
INPUT 
Sources of 
Information 

 

• Inventory and Needs and Services from previous task. 
• Any documents that identify roles and responsibilities 

 
Output 
Results o
Process 

• Operational Concept documentation for the region.
f 

 

• Overview of How ITS services are Provided 

• Roles and Responsibilities 
 

 

STEP #2:  GATHER DATA – Operational Concept 
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4.3 

ed 

eds 
s an 

l concept that identifies the roles and responsibilities of 
holders is one of the required components of a 

 on stakeholder involvement.   The objective 
ement or specify detailed integration 

tive in this step is to 

e 

 
n of 

ion services in the 

ments. 

regional surface transportation system.    

Develop Operational Concept 
he inventory identifies the stakeholders that are associated with each ITS T

element in the region.  In this step, each stakeholder’s current and future 
roles and responsibilities in the operation of the regional services are defin
in more detail.  The operational concept documents these roles and 
responsibilities for selected transportation service areas relevant to the ne
of the region, and optionally for specific operational scenarios.  It provide
“executive summary” view of the way the region’s stakeholders will work 
together to provide ITS services. 
 

n operationaA
participating agencies/stake
regional ITS architecture as identified in FHWA Rule 940.9(d)3 and FTA 
National ITS Architecture Policy Section 5.d.3. 

4.3.1 Operational Concept Development Process 
This is the process step where integration opportunities in the region are first 
ocumented, with particular focusd

is not to formally define each ITS el
requirements.  This will come in later steps.  The objec
identify current and future organizational roles in the regional transportation 
system.  As with the other regional ITS architecture products, exactly how th
operational concept information is gathered and expressed will vary from 
region to region.   
 
The level of detail that is included in the operational concept will also vary
from region to region.  Some operational concepts will focus on a definitio
each stakeholder’s general role in providing the transportat
region.  More detailed operational concepts may include a more detailed 
discussion of how stakeholders will interact to provide specific transportation 
services, possibly in specific scenarios.  Stakeholder review and iteration is 
an important part of the process as initial concepts are expanded and refined. 
 
Perhaps the most critical factor in the success of the Operational Concept 
process step is stakeholder involvement.  The ultimate objective is not to 
create a table of roles and responsibilities, but to have the stakeholders 
suggest, review and tangibly buy in to these decisions so that they are 
owners of the operational concept.  In later steps, these roles and 
esponsibilities will form a basis for inter-agency agreer

 
One of the significant challenges in developing an operational concept for a 
regional ITS architecture is the sheer scale and diversity of the systems and 
organizations that are included.  It would be almost impossible to write a 
single contiguous operational concept that covers “a day in the life” of the 
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One way to meet this challenge is to define several operational concept role 
nd responsibility areas, each area covering a particular aspect of the 

transportation system.  For example, a series of focused operational concepts 
 a particular ITS service. 

t to use the same structure in your operational 
oncept that you used to determine services and needs for the region.  For 

s, then 
ere 

 

 broad 
ter-agency coordination and may require more focus in the operational 

k Surveillance”, since the latter 

 
 too 

 

roles and responsibilities of 
takeholders in the region.  Create a scenario or scenarios that the 

os 

ne way to use a scenario-based approach is to organize a meeting where a 
f il nario.  
At e  

1

2 ation tends 
to be very dynamic.  Many agencies that could use the data don’t 

 

 
list 

all the ideas and then prioritize a few to flesh out with an operational concept.  

a

could be developed that each address
 
In most cases, you will wan
c
example, if market packages were used to prioritize services and need
operational concepts should be developed for the market packages that w
identified as important to the region.  A concise operational concept could be 
developed for each selected market package with emphasis on those market
packages that require broad coordination across organizations.  For example, 
“Incident Management” and “Regional Traffic Control” both require
in
concept than a market package like “Networ
has comparatively few inter-agency interfaces and a narrower focus. 
 
A common source of frustration when discussing roles and responsibilities
with stakeholders at this early stage is that the discussions can be
conceptual to really engage many people.  To better engage stakeholders in 
the process, consider using real operational situations, or scenarios, to guide
the discussion.  For example, a large winter storm or hazardous material spill 
can provide vivid context to a discussion of the 
s
stakeholders in the region are vitally interested in and then use the scenari
to encourage discussion and make the operational concept documentation 
more accessible. 
 
O
ac itator walks key stakeholders through the events of a prepared sce

ach step in the scenario, the facilitator works with the group to determine:
. Current roles and responsibilities.  For example, the state DOT 

currently faxes daily lane closure information to the counties, the major 
metropolitan city in the region, and the media. 

. What are the problems?  For example, lane closure inform

receive it (e.g., emergency medical services). 
3. What are the opportunities?  For example, enhance coordination of

longer-term closures between agencies.  Collect closure information 
for the region in one place and make this available to all operating 
agencies as well as the traveling public. 

 
The facilitator should be prepared for more “opportunities” to be identified
than can be thoroughly addressed in real-time.   A common approach is to 
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To finish the above example, the facilitator might follow up and determine
would implement 

 who 
and operate the proposed road closure information system, 

ho would be its customers, and who would provide closure information to it. 

mplemented.   A range of issues, mostly non-technical, will 
ften arise during the development of an operational concept, and they 

o 
 win-

Security Considerations 
es and responsibilities associated 

, 

xpertise in information security. 

vel 

 documented in the “User Services 
ocument” which can be found on the National ITS Architecture website 

w
 
A forum like this is a good opportunity to verify that the stakeholders are 
supportive and prepared for the changes that will occur if the operational 
concepts are i
o
should be documented and resolved if possible.  Among many effective 
strategies for issue resolution, it is often worthwhile to select a facilitator wh
has no vested interest in the issue to help steer those involved towards a
win solution. 
 

From a security perspective, there are rol
with making sure the security objectives are met.  These roles and 
responsibilities can also be established as part of the operational concept
leveraging on organizations in the region that have specific interest and 
e
 

4.3.2 Operational Concept Resources and Tools 
User Services are service-oriented descriptions of ITS which include some 
information that may be relevant to regional ITS architecture operational 
concepts.  For example, the user service documentation includes a high-le
operational concept for each user service.  As discussed earlier, the National 
ITS Architecture User Services are
D
(http://www.iteris.com/itsarch/html/menu/documents.htm). 
 
The National ITS Architecture includes Market Packages, which can a
used as a basis for operational concept development.  Basic market
information is accessible in hypertext format on the National ITS Ar
website.  The National ITS Architecture documentation set also inc
“Theory of Operations” associated with each Market Package that describ
in detail how transportation services are provided by the National ITS 
Architecture.  This document is also a good resource for those developing 
operational concepts for a region, since the issuing of messages in re
to receiving specific information inputs in the Theory of Operation
initial basis for stakeholder roles and re

lso be 
 package 

chitecture 
ludes a 

es 

sponse 
s can be the 

sponsibilities. 
 
Finally, as discussed earlier, Turbo Architecture has an “Ops Concept” tab to 
aid the user in developing an operational concept based on the selected 
market packages and assignment of ITS elements to those market packages.  
Turbo will help the analyst to identify role and responsibility areas, select 
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stakeholders that have roles and responsibilities in each area, and write roles 
and responsibilities for each selected stakeholder. 
 

4.3. ration C

roles and respons il
 
It is usually best t e fairly high level, 
assigning genera l
specific departme s , 
it can actually hind r
and subject to change at this early stage.
be d t  
 
Operational Role a
One effective way to organize the operational roles and responsibilities is by 
ITS service – usin e  
output.  For each 
view of how the service will be performed in the region and each 
stak  role ddition, 
the  of o ers can be documented.  
This is helpful bec s
agreements that are 
 
When documentin t
imp liz th
different ways.  For example, emergen
implemented in at a
 
• An emergenc

communications between the vehicle and equipment at the intersection. 
• ly, e

n t

management
 
While the first alte a
could be attractive to L implemented in their 
eme ehicl  a ce.  
The operational concept should explore al
and document cho e t 
for l  
then rol s  and traffic 
management agencies that would participate in the service.  Where a firm 

3 Ope al oncept Output 
The operational concept for a regional ITS architecture identifies operational 

ib ities. 

o k ep the operational concept at a 
l ro es and responsibilities to organizations rather than 

 or individuals.  If the operational conceptnt  is too detailed
e  efforts since the more detailed data will be less certain 

  The more detailed concepts should 
eferred until he implementation phase of a specific project.   

s nd Responsibilities  

g ither user services or market packages to structure the
 service, the operational concept proITS vides a general 

eholder’s
major areas

s and responsibilities in providing that service.   In a
c ordination between stakehold

au e it will support the interface definitions and institutional 
identified in later steps.    

g he roles and responsibilities for each ITS service, it’s 
ortant to rea e at an ITS service can often be implemented in several 

cy vehicle signal preemption can be 
 le st two ways: 

y vehicle can directly preempt a signal using direct 

Alternative
can commu
signal and request preemption on behalf 

 th  dispatch center associated with the emergency vehicle 
e with the traffic management center thatica  controls the 

of the vehicle.  The traffic 
 center can then remotely preempt the signal. 

rn tive has been around longer, the second alternative 
 regions that already have AV

rgency v es nd have a closed-loop signal control system in pla
ternative concepts like this example 

ic s for the region.  For example, an operational concep
emergency ve
 identify the 

hic e signal preemption might select the first alternative, and
e  and responsibilities of the public safety
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choice cannot be made, several alternative concepts can be retained for 
future analysis.   
 
Implementation Roles and Responsibilities 
This portion of the operational concept includes a clear identification of the 
implementation and maintenance responsibilities for each of the stakeholders 
in the region. 
 
More detailed information can be provided where the ITS elements are 
shared and the lines of responsibility are more complicated.  For example, 
roles and responsibilities could be documented in a responsibility matrix 
showing shared resources on one axis and stakeholders on the other.  Each 
cell would identify the stakeholder’s responsibility for the shared resource.   

4.3.4 Operational Concept Examples 
Operational concepts can be documented in many different formats including 
textual descriptions, tables, and graphics.  Each region is encouraged to 
review these examples and identify an approach that best meets their needs.   
 
Example 1:  Roles and Responsibilities using a simple table 

 for 
one service, Incident Management.  This operational concept documents the 
roles and responsibilities for transportation service areas, associated with 

nd 
responsibilities are documented.   
 
Example 2:  Roles and Responsibilities using Turbo Architecture 
The roles and responsibilities for the North Dakota Regional ITS Architecture 
were developed using Turbo Architecture.  Figure 12 shows the Ops 
Concepts tab for this regional ITS architecture, with all the role and 
responsibility areas expanded, and with one stakeholder “NDDOT 
Operations” selected in one role and responsibility area “Freeway 
Management for ND Statewide”.  As can be seen on the right side of the 
figure, the analyst drafted two statements of roles and responsibilities for this 
stakeholder in this role and responsibility area.  Table 5 shows the partial 
roles and responsibilities report derived from this Turbo Architecture 
database.  Note that the third row of this table has the roles and 
responsibilities illustrated in Figure 12. 

The roles and responsibilities for stakeholders in the Vermont Statewide ITS 
Architecture are documented in a table, of which Table 4 is a partial view

high level user services.  For each high level transportation service area, 
each relevant stakeholder is identified, and their specific operational roles a
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Table 4:  Vermont Statewide ITS Architecture Roles and Responsibilities 
Transportation 
Service 

Stakeholder Roles/ Responsibilities 

Vtra
Ope
Divis

twork surveillance for detection and verification of 

n to travelers via traffic information 
.g. DMS and Highway Advisory Radios- 

up 

aintenance resource response to incident with VSP 
and county public safety. 

ns 
io

• Perform ne
rat ns 
ion 

incidents 
• Provide incident informatio

devices on expressways (e
HAR)  

• Enter incident information into CARS 
• Provide maintenance resources for incident response and clean

on state owned freeways and arterials. 
• Coordinate m

Vermont State 
Polic

• Receive emergency calls from cell phones for incidents. 

ate 

  

Incident 
Management 
 

e • Receive emergency calls from municipalities and unincorporated 
areas within jurisdiction of individual communications center. 

• Dispatch State Patrol vehicles for incidents on freeways and st
controlled arterials.   

• Coordinate incident response with Vtrans, other state agencies, 
county sheriff and municipal public safety. 

• Provide incident information to traffic and public safety agencies. 
• Input incident information into CARS 

Muni a
Publ

in 
icipalities in the region.   

unicipalities. 
 

cip l 
ic Safety 

• Receive landline emergency calls for incidents (for those 
municipalities with 9-1-1 centers)  

• Perform incident detection and verification for arterial streets with
mun

• Dispatch Police, Fire, and EMS to incidents within the m
• Coordinate incident response for incidents within the municipality.  

Regional
Pub

-1-1 

 

. 
ncident information to traffic and other public safety 
.   

 • Receive emergency calls for incidents within jurisdictions of 9
lic Safety center. 

• Dispatch Police, Fire, and EMS to incidents within the jurisdiction
• Coordinate maintenance resources in response to incident with 

municipal service departments
• Provide i

agencies
Muni a
Enginee
Departm

amic Message Signs on city arterials to inform travelers 
of incidents (future) 

 

cip l 
ring 
ents 

• Perform incident detection and verification for arterial streets in the 
municipality through video surveillance (future). 

• Coordinate incident response with Municipal Public Safety (Police, 
Fire, and EMS). 

• Operate Dyn

• Coordinate maintenance resources for incident response with
Municipal Service Departments.   

Muni a
Serv  
Departm

on 

 incident with 

cip l 
ice

ents 

• Provide maintenance resources in response to incidents 
municipal arterials 

• Coordinate maintenance resources in response to
municipal and regional public safety. 

CCT G
Marble V

) to 
nal and municipal public safety agencies. 

A/ MTA/ 
alley 

• Provide incident information (originating from vehicle operators
regio
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Figure 12:  Roles and Responsibilities View in Turbo Architecture 

Table 5:  Roles and Responsibilities Output from Turbo Architecture  
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OBJECTI
 
 

VES • Develop a high-level description of the required functionality for each ITS 
element in the inventory. 

  

 
PROCES
Key Activ
 
 
 
 
 
 
 
 

 

ystems, market 

formation gathered in the previous steps, document 

S 
ities 

 

• Determine the level of functional requirements specification that 
is appropriate for the region.  

• Identify the ITS elements that require functional requirements 
definition.   ITS elements that are on the boundary of ITS (e.g., 
financial institutions) do not have to be functionally defined 
since they are not bound by (or even aware of) the regional ITS
architecture. 

• Build on the ITS service choices and operational concept to 
define functional requirements, focusing on those with regional 
implications. 

• Use the National ITS Architecture (Subs
packages, equipment packages and functional requirements) if 
desired to support the functional requirements development. 

• Using the in
the functions required to support the services the stakeholders 
decided to provide for the region.   

 
Building Consensus 
• Stakeholders should participate in the functional requirements 

development so that the functions are accurately defined and 
the stakeholders support the requirements that will be levied o
their ITS elements. 

 

n 

 
INPUT 
Sources o
Informatio

ments are to be defined. 

f 
n 

 

• Inventory, ITS services, and operational concept identified in 
previous steps. 

• Information exchanges defined in following steps if more 
detailed functional require

 
OUTPUT 
Results of
Process 

 

 
• Documented functional requirements for each ITS element in 

the inventory  

 

 
 
These tas
may be 
performed
parallel. 

ks 

 in 

 
 
• Define Inventory 
• Determine Needs and Services 
• Develop Operational Concept 
• Define Functional Requirements 

STEP #2:  GATHER DATA –Functional Requirements
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4.4 
y each 

 
rom 
h 

 

 one of the required components of a regional ITS 

s to 

as 

4.4.1 
Before
of deta
each r
you! 
 
Wh
specifi
reg
will 
effort a
there are special circumstances in 
fun S 
arch
more d
project
 
In gen
should  
interfa

Define Functional Requirements 
In this step, the tasks or activities (the “functions”) that are performed b
ITS elements in the region are defined, documenting the share of the work 
that each ITS elements will do to provide the ITS services.  (Recall that ITS
elements can be associated with one or more subsystems or terminators f
the National ITS Architecture.  Functional requirements are associated wit
the ITS elements that are associated with one or more subsystems.  
Terminators do not have functional requirements in a regional ITS 
architecture.  When we refer to ITS elements in this section, we are referring
to ITS elements that are associated with one or more National ITS 
Architecture subsystems.)   
 

unctional requirements areF
architecture as identified in FHWA Rule 940.9(d)5 and FTA National ITS 
Architecture Policy Section 5.d.5. 
 
Don’t assume that the federal requirement for “system functional 
requirements” is an implied mandate to use structured analysis method
develop each ITS element in the region.  The functional requirements are 
high-level descriptions of what the ITS elements will do, not detailed design 
requirements.  A region can choose to develop their ITS elements using 
bject-oriented analysis, functional analysis, or whatever methodology they o

choose.    The real objective of a regional ITS architecture is to clearly define 
interfaces and the responsibilities on both sides of the interface, and keep the 
implementation details (and methodology) used by any particular ITS element 

transparent as possible. 

Functional Requirements Process 
 writing the first functional requirement, determine the appropriate level 
il for the functional requirements.  The level of detail is established for 
egional ITS architecture based on the needs of the region.  It’s up to 

ile some regions may have unique objectives that demand more detailed 
cations, very detailed functional requirements specifications within a 

ional ITS architecture can be counterproductive.  Detailed specifications 
increase the regional ITS architecture development and maintenance 

nd they aren’t really required until project definition begins.  Unless 
your region, consider keeping the 

ctional requirements specifications at a high level in the regional IT
itecture, and let the experts in the particular application area develop 

etailed specifications when it is time to actually design and build 
s.    

eral, the functional requirements should be easy to write because they 
 follow directly from the ITS service decisions, operational concept, and
ce choices made in other process steps.  If many arbitrary decisions 
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are required to complete the functional requirements, there is probably 
irements.   

the 
t 

in the region.  An extremely high level specification for the 
tate DOT TMC could be that the TMC “shall manage traffic”.  This functional 

requirement is clearly too vague because it doesn’t tell the State DOT that it 
hat the State DOT 

y 
nt 

ents 

 to 

 the media in special 

• The State DOT TMC shall selectively provide access to camera control 

to 

 not have to be specified in the regional 
S architecture because it has no impact beyond the State DOT.  If the State 

DOT does not implement this function, there will be no negative impact on the 
 guideline, most of the functions 

For example, 
n ITS element that generates and receives 10 different information flows 
ight include about the same number of functional requirements that 
escribe the high-level functions that are performed to exchange this 

excessive detail in the requ
 
To begin to zero in on the right level of detail, think about the motivation for 
writing the functional requirements in the first place.  You are trying to specify 
the things that an ITS element must do in order to “hold up its end of the 
bargain” in the regional ITS architecture.  Even if it is high-level, the 
specification must still be complete.  That is, it must list all the things that 
ITS element must do.  Also, it shouldn’t list things that the ITS element is no
required to do.   
 
Let’s consider an example where the stakeholders have decided that the 
State DOT TMC will make CCTV camera images available to several different 
operational users 
S

has to share CCTV camera images, and it may also imply t
should perform traffic management functions that were never intended.  On 
the other extreme, the specification might go too far and start to identify 
performance requirements or specify technology.  The functional 
requirements should only specify WHAT the ITS element has to do; the
should not specify performance (how fast, how many) or how the ITS eleme
will implement this capability.  An appropriate set of functional requirem
for this example might be: 

• The State DOT TMC shall make CCTV camera images available
operational users (list here) and the media. 

• The State DOT TMC shall provide the capability to selectively disable 
camera images, preventing their distribution to
circumstances. 

(pan, tilt, zoom) to the operational users. 
 
Another consideration is the scope or visibility of the requirements.  Consider 
limiting the requirements to functions that have regional impact.  Returning 
the CCTV camera image example, the state DOT may also want to save 
camera images for a limited time for its own internal purposes and then 
discard them.  This functionality does
IT

ITS integration for the region.  Following this
that will be specified will focus on supporting interfaces between ITS 
elements.  
 
As a rule of thumb, an ITS elements functional requirements and interface 
definition should be specified at about the same level of detail.  
a
m
d
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information.  As will be seen in Section 5, the architecture flows defined by 

rchitectures.  Since the architecture flow identifies incident information in 
 

ailed 
in the 

t in the 

of ITS that don’t directly provide transportation 
ervices, but do exchange information with ITS elements.  The classic 

example of an inventory element that is on the boundary is a financial 
institution that interfaces with ITS elements to support financial transactions.  
In general, a regional ITS architecture should include functions for ITS 
elements and should not include functions for ITS elements on the boundary. 
 
An architectural boundary must be established to determine where functional 
requirements are needed.  There are several ways to establish this boundary.   

1. Perhaps the best approach is to consider whether each ITS element in 
the inventory will be implemented or enhanced with ITS projects 
implemented by the region’s stakeholders.  ITS elements that are 
implemented or enhanced with ITS projects are inside the ITS 
boundary and should include functional requirements.  This may be the 
most definitive criteria for a regional ITS architecture boundary since 
this reflects one of the best uses for functional requirements…they are 
a starting point for ITS project specification.  

is subject to 

not be functionally specified. 
 If the ITS 
n it is 

re 

the National ITS Architecture represent the typical level of detail used in 
regional ITS architecture interface definitions.   For example, “incident 
information” is an architecture flow that is used in most regional ITS 
a
general, the functional requirements should be at about the same level of
detail and generally specify each ITS element’s responsibility for incident 
information sharing.  The requirements need not specify more detailed 
functions (e.g., who will time stamp the incident, how will a measure of 
incident severity be assigned and modified) that deal with more det
components of a particular information flow.  To improve consistency 
level of detail between functional requirements and interface definition, the 
architect may iterate between the two process steps.  This iteration is a 
normal part of the process. 
 
Functional requirements do not have to be written for every elemen
inventory.  As discussed in section 4.1, an inventory will normally include 
elements on the boundary 
s

2. Is the ITS element in this region, or in another region that 
the requirements of another regional ITS architecture?  ITS elements 
in other regions probably should 

3. Consider the services that are provided by the ITS element. 
element provides surface transportation-related services, the
probably inside the architecture boundary and should be supported by 
functional requirements. 

4. Review how the ITS element was mapped to the National ITS 
Architecture.  ITS elements that map only to National ITS Architectu
terminators may be on the boundary; ITS elements that map to 
National ITS Architecture subsystems may be inside the boundary and 
include functional requirements.  This approach works as long as the 
regional ITS architecture boundary exactly coincides with the National 
ITS Architecture boundary, but this is sometimes not the case.  Apply 
this rule only in conjunction with the above criteria. 
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Security Considerations 
In conjunction with functional requirements definition, security requirements 

 that will 
d systems 

and the data that will pass between them.   The initial security requirements 
will be iterated and refined in subsequent steps as the regional architecture is 
fully defined and implemented in stepwise fashion, project by project.  In 
general, the security requirements included in the regional ITS architecture 
will focus on those requirements associated with system integration and 
sharing of data between systems.  Each individual system will still have 
responsibility for protecting the systems and data within their own domain.  
These internal system requirements are normally not the focus of the regional 
ITS architecture. 
 

4.4.2 Functional Requirements Resources and Tools 
The National ITS Architecture is a good source for functional requirements 
that may be selectively used in a regional ITS architecture.  The physical 
architecture includes general descriptions for each subsystem that provide an 
overall summary of what ITS elements do.  At the next level of detail, 
equipment packages include more precise descriptions of the functionality 
required for each service that a subsystem supports.  Each equipment 
package also includes a set of functional requirements that can be adopted 
as is or modified to meet the specific needs of the region.  All levels of 

, 

ttp://www.its.dot.gov/arch/index.htm

can also be defined that identify security constraints and functions
protect the confidentiality, integrity, and availability of the connecte

descriptions are linked in the hypertext architecture on the web site and CD
allowing easy navigation between the levels of detail.  The National ITS 
Architecture is available on CD-ROM and on-line at 
h . 

 
ents to 

yst select “functional areas” 
for each ITS element that exactly correspond to National ITS Architecture 
equipment packages.  For each functional area that is selected, a menu of 
functional requirements are presented that can be selected and/or modified , 

 

4.4.3 Functional Requirements Outputs 
High-level textual functional requirements can be prepared that describe 
WHAT each ITS element does to support the ITS services that have been 
selected for the region.  The requirements are a list of “shall statements” that 
define each major function that is performed by the ITS element, focusing on 
those functions that have implications for regional integration.. 
 
 
 

 
Turbo Architecture directly supports functional requirements specification
based on the selection of market packages and allocation of ITS elem
those market packages.  Turbo will help the anal

based on actual stakeholder needs. 
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4.4.4 Functional Requirements Examples 
This section presents two examples of functional requirements, one example 
based on s without editing, 
and anoth quirements. 
 

xample 1: Functional Requirements directly from Market Package 
elected Equipment Packages 
arlier, in Figure 11, we observed the ITS Element Report for the Gulf Breeze 
ield Equipment ITS Element in the Florida DOT District 3 regional ITS 
rchitecture.  Based on this ITS elements mapping as a Roadway 

Subsystem, and the market packages with which this ITS element is 
associated, the five Equipment Packages were selected in the bottom of this 
report.  Each of these equipment packages then have a set of functional 
requirements associated with their own reports.  See for example Figure 13 
which shows the equipment package report for the first equipment package 
“Roadway Basic Surveillance”.  This report shows the 5 functional 
requirements associated with this equipment package taken directly from the 
National ITS Architecture. 
 

using equipment package functional requirement
er that uses Turbo to customize the functional re

E
s
E
F
a

 
Figure 13:  Equipment Package Report showing Functional 
Requirements 

 

S 
t selected.  Highlighting the NDDOT Operations element and selecting 

the Requirements button brings up the screen in Figure 15, where the analyst 
can select from the menu of related functional requirements.  In this example, 
the analyst has only chosen two of the nine possible functional requirements. 

Example 2: High-Level Functional Requirements using Turbo 
Architecture 
In Figure 14, we are viewing the requirements tab in Turbo Architecture using 
the ND Statewide ITS Architecture.  Here, functional areas have been 
automatically selected based on Market Packages and ITS elements that 
have been selected for some of the functional areas.  In this example, the 
“Collect Traffic Surveillance” functional area has the “NDDOT Operations” IT
elemen
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Figure 14

 
:  Functional Areas Selection in Turbo Architecture 

 
Figure 15:  Functional Requirements Selection in Turbo Architecture 
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Finally, the fragment of the Functional Requirements report from the ND 
Statewide final report is shown in Figure 16.  The selected functional 
requirements from Figure 15 are reported here. 

 
 

 
Figure 16: Turbo Architecture Functional Requirements Report (partial)
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5 Define Interfaces 
 
 
 
 

 
 
 
 
This section describes the “Define Interfaces” step in the regional ITS 
architecture development process.   
 
A his point, the ITS elements in the region have been identified and defined 

erms of the functions that they perform.  In the “Define Interfaces” step
lements are interconnected and the information that flows between 
ts is defined.  These interface definitions build on the general 
tion strategy that was described in the operational concept deve
revious step. 

section, the “Identify Interconnects” and “Define Information Flows” 
s tasks are described in detail.  Each task

 page summary that is followed by additional detail on the process, 
t resources and tools, a general description of the associated outputs,
ample outputs where they are available.   Each task description also 
s tips and cautionary advice that reflect lessons that have been 

d in development of regional ITS architectures over the past se
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These 
may be
perform
parallel
sequen

tasks 
 
ed in 
 or in 
ce. 

 
 
• Identify Interconnects 
• Define Information Flows 
 

 
OBJEC
 
 

 

ocument the existing and planned connections 

 

TIVES • Identify and d
between ITS elements in the region. 

• Ensure the stakeholders associated with each interface agree
with the connections that are identified. 

 
PROCESS
Key Activities 
 
 
 
 
 
 
 
 

 Prepare
 

 
• Review existing connections between ITS elements 
Identify Connections 
• Based on the inventory, services, operational concept, and 

functional requirements, identify inventory elements that will 
exchange information.  

 may • Consider whether existing person-to-person connections
evolve into automated interfaces between ITS elements. 

• Document the high-level status for each connection (existing or
planned).  

• Use the National ITS Architecture to identify potential 
connections; add custom connections as necessary.   

Build Consensus

 

 
• Review connections and ensure stakeholders agree with the 

ces for their ITS elements. 
d 

identified interfa
• Change connections and iterate until stakeholders are satisfie

with the interconnections. 
 
INPUT 
Source
Informa

• Regional needs and services, operational concept, and 

s of 
tion 

 

• Stakeholders 
• Current regional communications or network architecture 

strategy, ITS Plans and Studies, TIP, STIP, SIP, etc. 
• Inventory of existing and planned ITS elements in the region 

(from Step #2). 

functional requirements (from Step #2) 
 
OUTPU
Results
Process

T 
 of 
 

 

• List of existing and planned interconnects in the region. 

STEP #3:  DEFINE INTERFACES –Interconnects 
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5.1 

ed, the regional 
operational concept has identified 

the region in a broad sense.  In this step, the 

g 
S architecture as 

aluation of which ITS elements should 

that is exchanged on each 

r 

is that there are many 
han there are interconnects.  The 

nitude – for example, 1000 potential 

 

e regional ITS architecture information flows based on corrections, revised 
takeholder needs or updated status of information flows (e.g. from planned 
 existing) may be most efficiently made by going directly to the “define 
formation flows” editing step.  However, when completely new stakeholder 

Identify Interconnects 
This is one of the defining moments in the regional ITS architecture 
evelopment process.  The region’s elements have been defind

needs and services are understood, and an 
the integration opportunities in 
connections between ITS elements are identified, creating a “framework for 
integration” that will support the exchange of information between ITS 
elements.   
 
Interface requirements and information exchanges with planned and existin
lements are a required component of the regional ITe

identified in FHWA Rule 940.9(d)6 and FTA National ITS Architecture Policy 
Section 5.d.6.    

5.1.1 Interconnect Process 
The inventory, needs and services, operational concept, and functional 
equirements lay the groundwork for evr

connect to each other.   Based on this information and any documentation 
that may describe existing communications in the region, a preliminary set of 
connections can be identified.   
 
All that is being identified at this point are connections or “interconnects” 
etween ITS elements.  The specific information b

interconnect is not defined until the next step in the process.   
 
While this two-step “interconnects and then information flows” process for 
defining interfaces is not mandatory, experience shows that it is usually faste
and easier to define interconnects first before specifying information 
xchanges.   One reason to start with interconnects e

more potential information exchanges t
difference may be an order of mag
interconnects vs. 10,000 potential information flows in a regional ITS 
architecture.  Typically, only 20-30% (or approximately 200 to 300) of the 
valid interconnects will actually be selected for the region, effectively reducing 
the number of information flows that must be considered by 70-80%.    
Clearly, it is an iterative process, but use this Interconnect step to filter out all
of the unwanted connections as early in the process as possible. 
 
Note that an exception to starting with interconnects is when a regional ITS 
architecture is being maintained or updated.  In this case, small revisions to 
th
s
to
in
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requirements or needs involve the addition of new ITS elements associated 

er the interconnects would help support the needs and services 
f the region.    Consider whether the connection exists today, or whether it is 

ly on 

valuation of the affected 
takeholder, and not the stakeholder group at large.  Consider handling these 

 outside of general region-wide 

 
Consider the existing connections between various stakeholder agencies, 
companies, or groups as the regional ITS architecture interconnects are 
defined.  Many of these existing connections will be voice communications 
between people, either by telephone or face-to-face due to co-location of 
agencies such as public safety and traffic management agencies.  There are 
two different schools of thought on how these interconnects between people 
should be shown in the regional ITS architecture: 
 

1. Some regional ITS architectures only show the exchange of data 
between ITS elements.  These architectures focus on technical 
integration of elements, so they do not include voice interfaces that 
have no potential for conversion to, or augmentation with, data 
communications between two elements.  In this case, only voice 
connections between people that may someday be supplanted or 
supported by data connections between elements are shown in the 
architecture as planned interconnects.   

2. In other regional ITS architectures, the stakeholders have decided to 
show existing voice communications between elements, even where 
those connections will not be replaced by, or supplemented with, data 
communications in the foreseeable future.   These architectures 
document the institutional integration as well as the technical 
integration in the region. 

 

with new services or new connections between ITS elements that never 
shared information before, starting with the “identify interconnects” step may 
still be useful and effective. 
 
Beginning with a preliminary set of interconnects, the stakeholders involved 
assess wheth
o
planned for the future.  Often, a communications or network architecture is 
already in place between major “centers” in the region.  Make sure the 
network can accommodate the connections identified in this step. 
 
When most of the major stakeholders are present, concentrate primari
evaluating the potential connections between centers, as those are most 
likely to cross agency or public/private boundaries.    Since an agency 
typically owns its own center and respective roadside or vehicle assets, the 
connections to those items really require only the e
s
non center-to-center interconnections
meetings. 
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Each region should decide how voice communications should be handled in 
the architecture.  If voice-only connections are identified in the architecture, 
then they should be distinguished from the data connections to avoid 
confusion.  When voice communications are identified that “will never be 
replaced with data communications”, the benefits of data communications can 
be discussed with the group – the speed, reliability, and ability to distribute 
data to many points are powerful motivations for augmenting voice 
communications with data communications on many interfaces over time
 
Security Considerations 
The interfaces between ITS elements can pose security issues that shou
be identified prior to project implementation.  Security boundaries and th
interfaces to critical assets can be identified as part of the interconnect 
definition in the regional ITS architecture. 

• Security Boundaries:  Each ITS element may be governed by its o
security policy – perhaps an overall policy for the organization or a
specific policy for the system, or both.  The interfaces between the
ITS elements represent security boundaries between the different 
governing security policies that should be identified and addressed
Interfaces between secure and insecure systems should be identified. 

• Critical Assets:  In particular, the interfaces to any ITS element 
identified as critical should be partitioned to limit interfaces and permit 
only a deliberate flow of authorized information between the critica
element and other ITS elements in the region.  Security concerns may 
result in the reduction of architecture flows or interconnects to and from 
critical ITS elements in the regional ITS architectural framework.  

 

5.1.2 Interconnect Tools 
The National ITS Architecture identifies connections between architectur
entities (subsystems and terminators).  Since the ITS Inventory created i
Step #2 included the mapping of each element to a National ITS Architecture 
entity, the framework of interconnects offered by the National ITS Architecture 
can serve as a starting point by identifying potential connections between
each of those ITS elements.  It is recommended that these connections b
evaluated based on the services, or “market packages”, the region desires to 
support. 
 
Turbo Architecture was designed to identify connections between ITS 
elements in the inventory that support selected services or “market 
packages”.  Although the tool identifies all potential connections between ITS 
elements based on the National ITS Architecture, it pre-selects those 
connections required to support the desired services.  The tool facilitates 
selection or elimination of connections during stakeholder meetings by 
providing customization tables with a checkbox for each potential connection.   

.  
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Careful assignment of ITS elements to market packages assists Turbo 

 

terconnected ITS elements, together with the 
igh-level status of that interconnection (e.g., existing or planned).  A brief 
escription or assumptions may be added if desired. 

Regional ITS architecture interconnects can be shown as a list of ITS element 
pairs, indicating those that are included in the regional architecture, or as a 
diagram that allows one to see the connections “at a glance”.  Since 
maintenance of the regional ITS architecture is important, it’s advisable to 
select a form that is easily maintained. 
 
A particularly useful means for displaying the interconnections is a diagram 
showing all of the connections between ITS elements in the region.  For large 
inventories, this may prove too cumbersome to maintain and for these, 
consider including only “center” type ITS elements (Traffic Operations Center, 
Transit Operations Center, etc.) in the diagram. 
 
A subset of the interconnect list can be presented as a diagram for each 
stakeholder, illustrating all of the connections between the stakeholder’s 

be an 
 explanatory tool for illustrating the benefits of creating a regional 

ITS architecture to agency or company executives. 

ty of 
 

Architecture in pre-selecting interconnects more accurately.  In general, the 
more closely the market package matches the desired regional service, the 
better Turbo’s interconnect pre-selection algorithms will work. 
 

5.1.3 Interconnect Output 
A regional ITS architecture set of interconnects is a collection of all existing
and planned interconnects between ITS elements in the region.  This output 
should include each pair of in
h
d
 

element(s) and other ITS elements in the region.   This has proven to 
invaluable

 

5.1.4 Interconnect Examples 
Regional ITS architecture interconnects have been published in a varie
tabular and graphical formats.  The range of outputs that have been published
reflect a spectrum of choices in the tradeoff between output legibility/ 
accessibility and ease of development and maintenance.  Custom diagrams 
are easy to understand, but somewhat difficult to develop and maintain.  On 
the other end of the spectrum, a simple list of interconnects is easy to 
generate, but somewhat difficult to decipher for the uninitiated.  The following 
examples illustrate the range of interconnect outputs that can be generated.   
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Example 1: High-Level Interconnect Diagram 
Figure 17 shows an example h  interconnect diagram for the Greater 

YRIT Corridor.  The diagram s the 
connects in the region -to-understand format. t like 

le lders, but it requires m
lopment and maintenance effort than the computer-generated examples 

n onnects, Figure 17 also ply 
 connectivity than will actually be used in a region.  For example, a 

fer that “transit o centers” can communic  
tems” b  “Trunked/Dedicated R

s” communications is s  wir
e for the region.  Of cou tion 
(and may actively prec are  in 
ting a high-level interco of th seful 
l explanations of archit connectivity. 

 
 

igh-level
Yellowstone Rural ITS (G S) Priority  present
key inter  in an easy   A forma
this is attractive and accessib
deve

 to stakeho ore 

that follow.   
 
As with all general presentatio
more

s of interc  may im

reader might in perations ate with
“emergency vehicle sys ecause the adio 
System hown as a common wide area eless 
resourc rse, the regional implementa will not 
include lude) this option.  As long as c

ne 
is taken

interpre nnect diagram, it can be o e most u
top-leve ecture 
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t Diagram Figure 17:  Greater Yellowstone Rural ITS Architecture Interconnec
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Example 2: Architecture Interconnect D
A representation of the Albuquerque regio

iagram 

d 
e interconnect lines between elements are solid or dashed, 

nal ITS architecture interconnects 
for the Albuquerque Police Department that was generated using the Turbo 
Architecture tool is shown in Figure 18.  Each block represents an ITS 
inventory element, including the name of the stakeholder in the top shade
portion.  Th
indicating existing or planned connections.  A diagram like this works well as 
long as a limited number of interconnects will be shown.  Where twenty or 
more interconnects must be displayed, the diagrams become quite complex 
and can be difficult to read.  
 
 
 
NM State Highway and Transp. Dept....

AMTMS Operations Center

Albuquerque Police Department
APD Communications Center

Albuquerque Police Department
APD Emergency Response Vehicles

COA Public Works
COA Traffic Signal Operations Center

NM State Highway and Transp. Dept....
District 3 Dispatch

Local Media
Local TV and Radio Stations

NM State Highway and Transp. Dept.
NMSHTD Traffic Safety Division Data

System

New Mexico Public Safety Agencies
Other New Mexico Public Safety

Communications Centers

Regional Event Coordinators
Special Event Coordinators

Weather Information Provider
Weather Information Provider

Ex ingist
Pl ed  ann

Figure 18:  Albuquerque Regional ITS Architecture Interconnect 
Diagram 

 
 
 
Example 3: Tabular List of Interconnects 
A tabular list of interconnects also works well, particularly when many 
interconnects must be documented.  An example of an interconnect table for 
the Metro TMC that is included in the Minnesota Statewide Architecture is 
shown in Table 6.  This output was generated by extracting information from 
the Turbo Architecture Microsoft Access database and formatting it into a 
table.  Note that an interconnect table does not show source and destination 
because interconnects are bi-directional.  For example, the second row of the 
table shows an interconnect between Data Center and Metro TMC.  
Information may move in one direction (either Data Center to Metro TMC or 
Metro TMC to Data Center) or in both directions on this interconnect. 
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Table 6:  Minnesota Statewide Architecture Metro TMC Interconnects  
Element Element Status 
Broadcast Information Providers Metro TMC Existing 
Data Center Metro TMC Planned 
Div mergency Management ision of E
Center 

Metro TMC Planned 

Electrical Services Center Metro TMC Existing 
Emergency Management Vehicle Metro TMC Existing 
Event Promoters Metro TMC Existing 
Inter-jurisdictional Traffic Management 
System 

Metro TMC Existing 

Local Signal Center Metro TMC Planned 
Maintenance Dispatch Center Metro TMC Existing 
Metro TMC Metro TMC_Roadside Equipment Existing 
Metro TMC Metro Traffic Engineering Center Existing 
Metro TMC National Weather Service Existing 
Metro TMC Road Weather Information Center Existing 
Metro TMC State Patrol Dispatch Centers Planned 
Metro TMC TOCC Existing 
Metro TMC Traveler Information Center Planned 
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performed
parallel or in 
sequence.
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 in 

 

 
 
 

• Identify Interconnects 
• Define Information Flows 
 

 
OBJECTI
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VES 
 

• Identify the information to be exchanged between elements. 
• Verify that the stakeholders that provide and consume the 

information agree with the identified information exchanges. 
 
PROCESS
Key Activities 
 
 
 
 
 
 
 
 

 
 
Define Information Flows 
• Based on the interconnect decisions made by the stakeholders 

, operational concept, and functional and the services
requirements created in Step #2, define the actual information 
content (information flows) exchanged on each interface.  

• Document the high-level status for each information flow 
(existing or planned).  

• Use the National ITS Architecture to identify potential 
information to be exchanged (termed “information flows”). 

• Identify auxiliary information flows that are not defined in the 
National ITS Architecture, but are important to your region. 

 
Validate Operational Concepts and Functional Requirements 
• While discussing the actual information to be exchanged, verify 

that assumptions made during creation of the initial operational 
concept and functional requirements remain valid. 

 
INPUT 
Sources o
Informatio

f 
n 

• Stakeholders 
• Interface Communications Documents (ICD) from all 

stakeholders’ elements, ITS Plans and Studies, project design 
documentation, etc. 

• Regional services and needs, operational concept, and 
functional requirements (from Step #2) 

• Interconnections (from Step #3) 
 

 

 
OUTPUT 
Results of
Process 

 

 

• Definition of Information to be exchanged between ITS 
elements in the region. 

 

STEP #3:  DEFINE INTERFACES –Information Flows 
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ing 
fied 
 

t (where the information is sent) 
self.  The high-level status of the 

s 

 

S 
ere 

or 
ample, if the interface design is complete and ITS standards decisions 

have already been made, then the information flow may be considered to be 
“existin
may no
be 
Flows ned are identified as 
exi
after th  

Define Information Flows 
Once stakeholders have agreed to exchange information between their 
respective ITS elements, the next step is to define the actual information that 
flows between the ITS elements in order to support the region’s desired 
services.  
 
Interface requirements and information exchanges with planned and exist
systems is a required component of the regional ITS architecture as identi
in FHWA Rule 940.9(d)6 and FTA National ITS Architecture Policy Section
.d.6.    5

5.2.1 Information Flow Process 
Now that the stakeholders have reached consensus on the interconnectivity 
of the ITS elements in the inventory, they must define the information that 
must be exchanged, given the services to be supported.  
 
Each information flow is fully described by a source element (where the 

formation originates), a destination elemenin
and a descriptive name for the information it
information flow (e.g., existing or planned) should also be documented.   
 
In addition to the timeframe specified earlier in the process, stakeholders 
should discuss the criteria that will be used to make information flow statu
assignments.  What is the status assignment if… 

• the information flow will evolve from voice to data exchange in the 
desired timeframe?  

• the design (including specification of ITS standards) is complete, 
but actual deployment has not begun?  

• funding is already programmed (assured)? 
 
Although each region can define their own criteria for flow status 
assignments, a reasonable approach is to consider whether the regional IT
architecture will have any impact on the information flows that are somewh
between “existing” and “planned” because implementation has started.  F
ex

g” with respect to the regional ITS architecture, even if the interface 
t yet be operational.  Following this criteria, information flows that can 

influenced by the regional ITS architecture are designated as planned.  
for interfaces that have already been desig

sting.  This approach has the added benefit of extending the “grace period” 
e architecture is completed when the flow status will still be accurate
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when compared to criteria that only consider whether the interface is 
operational. 

 
.  

 public/private boundaries.  Since an agency typically owns its 
rmation flows 

the 

 including hubs in the regional ITS 
rchitecture has an ancillary benefit in that architectures that include hubs 

normally have fewer connections and information flows to define and maintain 
than equivalent architectures that depict point to point connections between 
all elements served by a hub.  Other regions may decide that a “hub” is really 
a part of the communications infrastructure implementation and therefore 
should not be reflected in the interfaces defined in the architecture.  Both 
views are valid.  The region’s stakeholders must decide which interpretation is 
best for their architecture.   
 
There are a couple of factors to consider when deciding whether hubs should 
be included in the regional ITS architecture.  One factor to consider is the 
functionality that the hub includes; a hub that implements ITS functions (e.g., 
data fusion) should probably be included in the regional ITS architecture while 
hubs that only implement communications functions (e.g., routing, protocol 
conversion, and data security) may be excluded at the stakeholders’ 

For flows that do not exist, consider including gradations of “planned” flows
For example, “planned within 5 years”, “planned within 10 years”, and so 
forth.   
 
It is often helpful to review the operational concept and services established 
earlier, and envision the possible scenarios in which information is 
exchanged.  This exercise often brings to light any gaps in understanding the 
operational concept since it reconciles the information sent by the source ITS 
element with the information expected by the destination ITS element. 
 
When most of the stakeholders are present, concentrate primarily on 
evaluating the information flows between centers, as those are most likely to 
cross agency or
own center and respective roadside or vehicle assets, the info
on those internal agency interfaces really require only the evaluation of 
affected stakeholder, and not the stakeholder group at large.  Consider 
handling these non center-to-center information flows outside the general 
meeting. 
 
Many regions use “hubs” to tie centers together that share information.  For 
example, all public safety agencies in a region might be connected to an 
“incident information and mutual aid” network.  All information exchanges 
between the public safety agency elements would go through this hub, 
facilitating region-wide sharing of information between agencies.  
 
In some regions, the stakeholders think of the hub as a key component of the 
regional transportation system and feel it is important to include the hub in the 
regional ITS architecture.  Explicitly
a
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discretion.  This brings us to the most important factor in making this decision: 
Meeting stakeholders’ expectations for the architecture by making sure that it 
reflects the stakeholder’s “natural” view of the elements in the region.  If the 
hub is largely transparent to the transportation professionals and other 
stakeholders, then it probably should be transparent in the architecture.  If it is 
viewed as an integral part of the overall regional system, then it should be 
included as an important part of the architecture.  
 
When hubs are included in a regional ITS architecture, a few key points 
should be documented.  First, clearly define the element as a hub and include 
the functions that it performs in the definition.  Second, document any specific 
interconnectivity constraints (e.g., a given public safety agency can NOT talk 
to another public safety agency using the hub in the above example) so that 
these selective connectivity requirements are not masked by the broad 
general connectivity that is suggested by a hub.   
 
Security Considerations 
As information flows are identified, they should be examined with respect to 
the security objectives.  By evaluating each information flow against the 
objectives, the most sensitive information is identified that should be afforded 
special security protections when the systems are integrated.  The National 
ITS Architecture includes a basic assessment of each information flow 
against three security objectives that can be used to support this process.  In 
conjunction with the security objectives, specific threats associated with the 
information flows can be identified, using the general threat categories 
identified in the National ITS Architecture as a starting point for an analysis 
that identifies specific threats to information transfers between ITS elements 
in the region. 
 

5.2.2 Information Flow Resources and Tools 
The National ITS Architecture identifies information flows between 
architecture entities (subsystems and terminators).  In the National ITS 
Architecture terminology, information flows are referred to as “architecture 
flows”.  Since the Inventory created in Step #2 of the regional ITS architecture 
development process included the mapping of each element to a National ITS 
Architecture entity, the framework of architecture flows offered by the National 
ITS Architecture can serve as a starting point by identifying information to be 
potentially exchanged between each of those ITS elements.  It is 
recommended that these information flows be evaluated based on the market 
packages, or services, the region desires to support. 
 
Where architecture flows from the National ITS Architecture are not adequate 
to reflect stakeholder requirements, create new stakeholder-defined 
architecture flows. 
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Turbo Architecture identifies potential information flows, just as it created 

 
closely the 

’s 
efault information flow selection will be.  The tool facilitates selection or 

elimination of information flows during stakeholder meetings by providing 
customization tables with a checkbox for each potential flow. 
 
When market package instances are used and ITS elements are correctly 
associated with the market package instances, Turbo can be used to show 
the interconnects or information flows for one market package instance at a 
time, which greatly facilitates the “customization” of these market package 
instances.  Market package instances can also be printed graphically one 
instance at a time, facilitating use of market package instances in regional ITS 
architecture development and maintenance. 
 

5.2.3 Information Flow Output 
A regional ITS architecture defines all existing and planned information flows 
between ITS elements in the region.  The information flow output should 
include all connected source and destination ITS elements, a descriptive 
name for the information flowing between them, and a high-level status of that 
information flow (existing or planned).  A brief description or assumptions may 
be added if desired. 
 
The diagram formats that work well for interconnects generally also work well 
for information flows, except that the number of ITS elements shown in the 
diagram will need to be limited to ensure legibility.  There is no one-size-fits-
all formula for picking the elements that should go on a particular diagram.  
The key is to pick natural subsets of the regional ITS architecture that are of a 
manageable (and presentable) size and then generate diagrams for those 
subsets.  There are three types of subsets of information flows that have 
proven to be most useful in recent regional ITS architecture work: 
   

1. Show flows between all of a particular stakeholder’s ITS elements, 
such as a Traffic Operations Center, Roadside Field Equipment, Traffic 
Report Website, and Operations Personnel.  

2. Show flows between a given stakeholder’s “center” element and all 

Large or 
erconnected inventories should be broken down into small 

subsets so that the diagrams are legible. 

interconnects for the previous process step.  The tool will identify (but not 
necessarily select) all potential information flows between ITS elements 
based on the National ITS Architecture.  Turbo Architecture will also select a 
set of information flows based upon the market packages selected.  Careful 
assignment of ITS elements to market packages assists Turbo Architecture in
selecting information flows more accurately.  In general, the more 
market packages match the desired regional service, the better Turbo
d

other elements in the regional inventory.   
3. Show all flows between “center” elements in the inventory.  

highly int
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evelopment” versus “ease of use” decision.  Since regional ITS architectures 
 to 

(tables ne  
ly for t itiate te
rmat should be de ons against 
able re s and ti r

ut.    
 

Example 1: Cu rm
Figure 19 is an example of  the 

Valle nal P iona
architecture.  T am  Control 
Center in the “context” of a hat it will 
support.  The shapes each e entity 
(subsystems in squares, te ecting them 
are labeled architecture flow  opted to identify high priority flows 

) and
inventory elements and information flows have been mapped to National ITS 
Architecture entities and ar  typically 

refore,  “info  
ure flo ms e

dcra e m 
ive and easy to unde

 

5.2.4 Information Flow Examples 
Information flows for a regional ITS architecture can be shown as a list of 
source, destination, and information flow “triplets” or as a diagram that shows
the same information exchanges as directed flows.    In developing 
information flow outputs, the developer is faced with a classic “ease of 
d
include many information flows, it is important to make the outputs as easy
develop and maintain as possible.  The trade-off is that more automated 
outputs 
particular
output fo

or auto-ge rated diagra ore difficult
d, than custom crafted diagrams.  The 

cided by balancing these considerati

ms) may be m to use, 
he unin appropria  

the avail
each outp

source
 

 the amount and type of use that is an cipated fo  

stom Info ation Flow “Context” Diagram 
an information flow diagram taken from

Delaware y Regio
he diagr

lanning Commission (DVRPC) reg
shows the PENNDOT District Traffic
ll the interfaces and information flows t
 represent a National ITS Architectur
rminators in ovals), and the lines conn

s; the DVPRC

l ITS 

(solid lines  medium priority flows (dashed lines).  Note that on

chitecture flows, the latter terminology is
rmation flow diagrams” are often called

ce the 

used; the
“architect
time to han
attract

 these
w diagra
ft the conn

”.  This diagram represents an investme
ctions and add color to make the diagra
rstand. 

nt of som  
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Figure 19:  DVRPC Regional ITS Architecture Flo iagram w D

Regi
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Example 2: Auto-Generated In  
The tecture in Figure 20 
sho rations Centers and 

ssee Transportation Management Center.  Note that each 
formation flow is indicated as existing or planned using the solid/dashed line 
onvention, and completely defined below the diagram as well.  The diagram 
 this case is a standard Turbo Architecture diagram that can be 
utomatically generated for any two elements in the Turbo inventory. 

 

terface Specification Diagram
 example from the FDOT District 3 regional ITS archi
ws the interface between the County Emergency Ope

the City of Tallaha
in
c
in
a

 
Figure 20:  Example of an Information flow Diagram Interface 
Specification  
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Example 3: Tabular Presentation of Information Flows 
Information flows can also be presented in a table, as shown in the example 

ce, w status for information 
 th w e table also includes a flow 
rip cture flow descriptions in the National ITS 

Architecture.   This table was generated from a Turbo Architecture database. 
 

 7

from the Mi
sour
flows
desc

nnesota Statewide Architecture in Table 7.  The table shows the 
 destination, information flow name, and flo
at ill be received by the Metro TMC.  Th
tion derived from the archite

Table : Minnesota Statewide Architecture Information Flows (Draft) 
Source Flow Name Flow Description Destination Status 
Broadcast 
Information 
Providers 

external 
reports 

Traffic and incident information that is collected by 
the media through a variety of mechanisms (e.g., 
radio station call-in programs, air surveillance). 

Metro TMC Existing 

Broadcast 
Information 
Providers 

media 
information 
request 

Request from the media for current transportation 
information. 

Metro TMC Existing 

Data Center archive 
coordination 

Catalog data, meta data, published data, and other 
information exchanged between archives to 
support data synchronization and satisfy user data 
requests. 

Metro TMC Planned 

Data Center archive 
requests 

A request to a data source for information on 
available data (i.e. “catalog”) or a request that 
defines the data to be archived.  The request can 
be a general subscription intended to initiate a 
continuous or regular data stream or a specific 
request intended to initiate a one-time response 
from the recipient. 

Metro TMC Planned 

Data Center archive status Notification that data provided to an archive 
contains erroneous, missing, or suspicious data or 
verification that the data provided appears valid.  If 
an error has been detected, the offending data and 
the nature of the potential problem are identified. 

Metro TMC Planned 

Division of 
Emergency 
Managem t en
Center 

incident 
response 
coordination 

Incident response procedures, resource 
coordination, and current incident response status 
that are shared between allied response agencies 
to support a coordinated response to incidents.  
This flow also coordinates a positive hand off of 
responsibility for all or part of an incident response 
between agencies. 

Metro TMC Planned 

Division of 
Emergency 
Management 
Center 

incident 
response 
status 

Status of the current incident response including 
traffic management strategies implemented at the 
site (e.g., closures, diversions, traffic signal control 
overrides). 

Metro TMC Planned 

Electrical Services 
Center 

work zone 
status 

Status of maintenance work zone. Metro TMC Existing 

Emergency 
Management 
Vehicle 

emergency 
dispatch 
response 

Request for additional emergency dispatch 
information (e.g., a suggested route) and provision 
of en-route status. 

Metro TMC Existing 

Emergency 
Management 
Vehicle 

emergency 
vehicle 
tracking data 

The current location and operating status of the 
emergency vehicle. 

Metro TMC Planned 

Emergency 
Management 
Vehicle 

incident 
command 
request 

Request for resources, commands for relay to 
other allied response agencies, and other requests 
that reflect local command of an evolving incident 
response. 

Metro TMC Existing 
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Example 4: Market Package Instance Diagrams 
formation flows between ITS elements 

ete 

ny 

efore, the packages must be customized 
 

 

 
 

An alternative method for identifying in
is to use the National ITS Architecture market package diagrams and del
the undesired flows and add stakeholder-defined flows.  This is a helpful 
approach when used in conjunction with the Operational Concepts because it 
places the information flows in the context of a service to be provided.  Ma
market packages illustrate multiple architectural operational concepts to 
ddress a particular service, and thera

to illustrate only the option selected by the stakeholders.  Figure 21 shows
how Florida DOT District 3 customized the “ATMS18 – Road Weather 
Information System” market package by adding a Fog and Smoke 
Detection/Warning System and supporting architecture flows.  Although these
flows already existed elsewhere in the National ITS Architecture, they were 
not originally included in this market package.   

Added Flow Source Destination
roadway information 
system status 

District 3 Field Equipment FDOT District 3/FHP Pensac
Transportation Management 

ola 
Center 

roadway information 
system data 

FDOT District 3//FHP Pensacola 
Transportation Management Center 

District 3 Field Equipment 

driver information District 3 Field Equipment Driver 

 
Figure 21:  Information Flows in a Market Package Instance Diagram
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Section 

6 

se products define the 

the 

s, relevant resources and tools, a 

s 
e 

6 Implementation 
 
 
 
 

 
 
 
 
This section describes the “Implementation” step in the regional ITS 
architecture development process.   
 
In the “Implementation” step, the regional ITS architecture framework is used 
to define several additional products that will bridge the gap between regional 
ITS architecture and regional ITS implementation.  The
series of staged projects, enabling agency agreements, and supporting ITS 
standards that will support progressive, efficient implementation of ITS in 
region. 
 
In this section, the three “Implementation” process tasks are described in 
more detail.  Each task description begins with a one page summary that is 
followed by additional detail on the proces
general description of the associated outputs, and example outputs.  Each 
task description also includes tips and cautionary advice that reflect lesson
that have been learned in development of regional ITS architectures over th
past several years. 

D

D

Id

efine Project Sequencing

evelop List of Agency Agreements

entify ITS Standards

STEP #4:  IMPLEMENTATION

STEP #1:  GET STARTED

STEP #2:  GATHER DATA

STEP #3:  DEFINE INTERFACES

STEP #4:  IMPLEMENTATION

STEP #5:  USE THE
REGIONAL ARCHITECTURE

STEP #6:  MAINTAI
REGIONAL ARCHITECTURE
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hese tas

performe
parallel 
 

T
may be 

ks 

d in 

 
 
• Define Project Sequencing 
• Develop List of Agency Agreements 
• Identify ITS Standards  

 
OBJECTI
 
 

t readiness. Build consensus around the 
VES 

  

• Create an efficient sequence of ITS projects based on regional 
needs and projec
defined project sequence 

 
PROCESS
Key Activi
 
 
 
 
 
 
 
 
 

 
ties 

 
Define Project Sequence 
• Gather initial project sequence information from existing 

documents. 
• Define ITS projects for the region in terms of the regional ITS 

le...) 
based on the 

architecture.   Define details of near term projects including 
identifying specific locations. 

• Evaluate each ITS project, considering: 
o Costs and Benefits  
o Technical Feasibility 
o Institutional Issues 
o Readiness (agreements in place, funding availab

• Identify the dependencies between ITS projects 
inventory, functional requirements, and interfaces.  Identify 
projects that must be implemented before other projects can 
begin. 

• Develop an efficient project sequence that takes the feasibility, 
benefits, and dependencies of each project into account. 

 
Build Consensus 
• Similar to traditional planning, project sequencing is a 

consensus building process and should not be viewed as a 
granking of projects.  Stakeholders should begin with existin

planning documents and focus on short, medium and long 
 

term 
planning decisions.   

 
INPUT 
Sources of 
Informatio

g Range Plan, ITS Deployment (or 

he region or by agency if 

n Strategic or Master) Plans, Congestion Management Studies, 
and Regional Concept for Transportation Operations.  ITS 
project dependency chart for t

• Documents: TIP, STIP, SIP, short-range stakeholder agency 
plans, the regional Lon

available.   
OUTPUT 
Results of
Process 

 
• A documented sequence of projects, which can be used as 

input to the TIP, STIP, and other capital planning documents. 

STEP #4:  IMPLEMENTATION –Project Sequencing 
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6.1 cing 

 

ormation, facilities, and 
 

n 
taking these dependencies into account, an efficient sequence can 

ess to 

 Rule 

ct Sequencing Process 

ITS 

cing task with the sequence already 
t 

hip between 
 and the applicable regional planning 

Project Sequen
The regional ITS architecture is “implemented” with many individual ITS 
projects and private sector initiatives that occur over years, or even decades. 
In this process step, a sequence, or ordering, of ITS projects that will 
contribute to the integrated regional transportation system depicted in the 
regional ITS architecture is defined.  
 
One of the significant differences between ITS projects and conventional 
ransportation projects is the degree to which inft
infrastructure can be shared between ITS projects.   For example, a 511
Traveler Information System project may use information that is collected by 
previous instrumentation projects that collect traffic data and a CAD 
integration project that provides current traffic incident information.  The 
regional ITS architecture provides a new way to look at these ITS project 
relationships or “dependencies”.  Project dependencies can be used to 
identify project elements that must be implemented before other projects ca
egin.  By b

be developed so that projects incrementally build on each other, saving 
money and time as the region invests in future ITS projects. 
 
Both the traditional planning process and the regional ITS architecture 
process have the same goal: to use a local knowledge, consensus proc
determine the best sequence of projects to create a transportation network 
that best meets the needs of the people of the region.   
  
A sequence of projects required for implementation is required in FHWA
940.9(d)6 and FTA National ITS Architecture Policy Section 5.d.6.    
 

6.1.1 Proje
 
Collect Existing ITS Project Sequencing Data 
Projects are currently sequenced, or ordered, in planning documents like 
deployment, strategic, or master plans that identify short, medium and long-
term projects for a region.  The TIP/STIP may include ITS related projects.   
At a higher level, long range plans may identify regional initiatives or priorities 
related to ITS.  The first step in the ITS project sequencing process is to 
review these plans, identify the ITS projects that are already prioritized as 
short, medium and long term, and then use this as a starting point. 
 
Beginning the ITS project sequen
included in applicable transportation plans is the best way to make sure tha
the completed project sequencing product will be relevant to planners and 

ctored into future transportation plans.  This two-way relationsfa
the regional ITS architecture products
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documents is critical to mainstreaming the regional ITS architecture into th
tr sportation planning process.    The relationship between the regional ITS

hitecture and the transportation plannin

e 
an  

arc g process is described in more 

Wh
Re ere used 

hen the regional ITS architecture was originally developed.  In particular, 

 
egions 

.k.a. Strategic Plans, Master Plans, etc.) 
 guide ITS deployment in the region.  The Plans identified ITS projects for 

 projects in a regional architecture is similar to the 

ne 
ed in 

ey can flow directly into the regional 
rogramming or agency budgeting processes as discussed in Section 7.  For 

ed 
 

n of 

management system”.    These categories or even larger groups 
f projects can be defined as regional initiatives which can be included in long 

t to 

xample, a traffic management center (TMC) may require a project to plan 
ign 

d 
 but 

detail in Section 7. 
 

en a regional ITS architecture is updated, the same analysis applies.  
view updated versions of the same planning documents that w

w
plan to update the status of projects as they are implemented over time. 
 
Define ITS Projects 
A regional architecture should identify projects to deploy the elements, 
services, and interfaces included in the architecture.  The list of existing 
projects collected in the previous step should be expanded to cover the entire
architecture.  Prior to the development of regional architectures, some r
developed ITS Deployment Plans (a
to
the region.  The definition of
development of such plans.     
 
Since an architecture has a long time horizon, it may be difficult to defi
specific projects for the future, but nearer term projects should be defin
as much detail as possible so that th
p
nearer term projects, details of the project should be defined including the 
project location.   While specific field device locations are typically determin
later in the project development process, the project coverage area should be
specified at the outset since this impacts project scope, cost, and project 
sequencing priorities.  For example, a project for deployment of CCTV could 
be defined to cover specific corridor(s) of roadway(s) if the specific locatio
the cameras will be determined as part of the project.  
 
For projects in the longer term, it may not be possible to identify specific 
projects but rather categories of projects such as “ramp metering 
installations”, “transit and traffic management information sharing”, and 
“evacuation 
o
range plans as presented in Section 7.1. 
 
In addition to defining projects at differing levels of detail, it is importan
realize that it may take a series of projects to deploy an ITS system.  For 
e
the center including developing a concept of operations, a project to des
the facility, and a project to construct it.  As another example, ITS 
components such as surveillance cameras, message signs, signals, an
ramp meters are not typically deployed across a region in a single project
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in phases by roadway corridors.  Since nearer term projects must feed into
programming and budgeting processes, the phases of such projects shou
be identified in the project sequencing. 

An architecture and the projects defined in it should not be fiscally 
constrained as in a TIP/STIP.  An architecture is a plan for the future that 
would provide the ITS services desired for the region.  The plan can be 
deployed as funding becomes available.  It is critical not to plan and identify
projects just for today’s funding as funding availability varies due to policy 
changes and other issues.

 
ld 

 

 

  

 

services 
et 

gional ITS architecture in project documentation later.  Defining ITS projects 

e part of the regional ITS architecture that will be implemented 
ith each project is carved out, providing a head start for project definition:   

he regional ITS 
architecture functional requirements applicable to the project.   

 The regional ITS architecture includes a map to ITS standards and the 
an extract the applicable 

l ITS architecture to support ITS project definition is 

    

 
Before the regional ITS architecture can be used to identify project 
dependencies, each ITS project must be defined in terms of the regional ITS 
architecture.  This means that the ITS elements, the functional requirements, 
the interfaces, and the information flows from the regional ITS architecture
that are relevant to the ITS project must be identified.    
 
An ITS project typically provides a service or closely related group of 
in a region.  If an ITS project is easily represented by one or more mark
package instances that represent these services, it may simplify use of the 
re
in terms of ITS elements, information flows, and functional requirements is 
part of the iterative development of the regional ITS architecture and 
maintenance of the architecture as discussed in Section 8. 
 
The regional ITS architecture can be used to address many of the 
requirements associated with the systems engineering analysis for projects.  
Essentially, th
w
 
o The identification of agency roles and responsibilities can come from the 

operational concept developed as part of the regional ITS architecture.  
This operational concept can either serve as a starting point for a more 
detailed definition, or possibly provide all the needed information.   

o Requirements definition can be initiated by using t

o
project mapping to the regional ITS architecture c
ITS standards for the project. 

 
The use of the regiona
further discussed in section 7. 
 
The systems engineering analysis required for ITS projects is defined in 
FHWA Rule 940.11 and FTA National ITS Architecture Policy Section 6.
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Evaluate ITS Projects 
Each ITS Project should be evaluated in terms of anticipated cost and 
benefits and to determine whether there are any institutional or technical 

sues that will impede implementation.  In addition, the evaluation may take 
qualitative 

loyed.    

hnology or investments that may not have existed when 

ost 

mes 

sed 
 of benefits normalized by 

anticipated costs is a common figure of merit that can be used to identify ITS 
Projects that are the best candidates for early implementation. 
Both qualitative and quantitative safety and efficiency benefits may be 
estimated based on previous experience either within the region or in other 
regions that have implemented similar projects.   
 
Technical and Institutional Feasibility: Each project can be evaluated to 
determine whether it depends on untested technologies or requires 
institutional change.  Any impediments should be factored into the project 
sequence.  

 
 Documentation and tools are available to support analysis of benefits and 
costs to support ITS project sequencing.  The USDOT JPO has an ITS 
Benefits Database and Unit Cost Database website that can be found at 
http://www.benefitcost.its.dot.gov/

is
into account agency and public support for each project and other 
factors that will impact the actual sequence in which projects are dep
When updating a regional ITS architecture, cost estimates can be updated 
based on newer tec
the architecture was developed or last revised. 
 
Cost:  Rough cost estimates for each planned project are an input to a 
realistic project sequence that takes financial constraints into account.   C
estimates should include both non-recurring (capital costs) and recurring 
(operations and maintenance) costs.   Where possible, regions should use 
their own cost data as a basis.  Cost basis information and assumptions 
should be documented to facilitate adjustment as additional data beco
available. 
 
Benefits:  The anticipated benefits for the planned projects can also be u
as an input to project sequencing.  An estimate

. In addition to the databases, the website 
contains several documents highlighting ITS benefits.  A tool developed by 
USDOT is the Intelligent Transportation System Deployment Analysis System 
(IDAS), a sketch-planning software analysis tool for estimating the benefits 

available at http://ops.fhwa.dot.gov/trafficanalysistools/idas.htm.    
 

S architecture, the 

and costs of more than 60 types of ITS investments.  Information on IDAS is 

Identify Project Dependencies 
With each ITS project defined in terms of the regional IT
relationships between projects can be more easily identified: 
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o Where ITS projects share an information flow, there is an “information 
dependency” between the project that generates the information and t
project that receives the information.   

o Where ITS projects implement related functions on the same ITS element,
there may be a “functional dependency” between the two projects.  For 
exa

he 

 

mple, certain core functions (e.g., surveillance) must be implemented 
before more advanced functions (e.g., incident verification).   

 policy 
 be 

efine Project Sequence 
A project sequence defines the order in which ITS projects should be 

d on a combination of transportation 

ometimes, many other factors influence the actual sequence of projects, so 
al during 

policy board 

rm.  
ect 
ew 

 
ter than 

oject sequence will already be 
rogrammed and will simply be extracted from existing transportation plans.  

onents of the architecture and other planning factors.   

 
In addition to the dependencies identified in the regional ITS architecture, ITS 
projects are also dependent on many other factors including the data or
decisions that support the projects.  For example, transit applications may
held up by the development of a bus stop inventory.  A regional traveler 
information system may be held up by the lack of a regional base map.  A 
regional fare system may be held up by a lack of consensus on regional fare 
policies.  These types of dependencies should also be recognized and 
factored into the project sequence. 
 
D

implemented.  A good sequence is base
planning factors that are used to prioritize projects (e.g., identify early 
winners) and the project dependencies that show how successive ITS 
projects can build on one another.  
 
S
that developing an absolute rank ordering of projects is impractic
development or update of a regional ITS architecture.  For example, the final 
decision about which projects will be funded may be made by the 
of an MPO, which will not consider these decisions until after the regional ITS 
architecture is complete.  In these cases, it may be reasonable to simply 
allocate projects to a rough timeframe such as short, medium, and long te
These allocations should still be based on the project evaluations and proj
dependencies.  In three regional ITS architectures recently developed in N
Jersey, this allocation was made to three timeframes:  short term defined as
“less than 5 years”, medium term (“5-10 years”), and long term (“grea
10-years”). 
 
In most cases, the first projects in the pr
p
Successive projects will then be added to the sequence based on the 
services and other comp
 
As a sequence of projects is developed, also consider opportunities for 
including ITS projects in traditional transportation construction and 
maintenance projects that are planned for the region.  Frequently, ITS 
elements can be efficiently included in traditional transportation projects; 
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these potential efficiencies should be considered and reflected in the ITS 
project sequencing.  For example, dependencies between the traditional 
transportation project and the ITS projects can be identified and the seque
can be aligned so that the ITS project is deployed at the same time as the 
associated construction and maintenance project.  While efficiencies ca

nce 

n be 
alized by synchronizing ITS projects with traditional transportation projects, 

 

sely 

 Plan, 
es.  

e and 

cture.  

hen a regional ITS architecture is being updated, note projects that have 
ed or last 

 of 

 as an 

ed 
with the transportation planners and factored into the various transportation 
plans for the region for it to be of benefit.  Additional information on use of the 
project sequencing output is presented in Section 7. 
 

6.1.2 Project Sequencing Resources and Tools 
The National ITS Architecture “Market Packages” documentation on the 
Internet (http://www.iteris.com/itsarch/html/mp/mpindex.htm

re
it may be desirable to keep the capital improvements and ITS improvements
contractually distinct so that separate funding can be used and/or that the 
lower cost, but possibly higher risk, ITS improvements can be more clo
monitored and managed. 
 
The sequencing of projects in a regional architecture is similar to the 
development of an ITS Deployment Plan (a.k.a. Strategic Plan, Master
etc.) that were developed prior to the development of regional architectur
When a regional architecture is developed, some regions incorporate the 
details of such plans within the architectures as the project sequencing while 
other regions prefer to maintain separate documents for the architectur
deployment plans.  In the later case, the deployment plan should be 
referenced in the regional architecture so that it is clear that there is a 
connection between the projects contained in the plan and the archite
 
W
been implemented since the regional ITS architecture was develop
updated.  These projects should be updated (e.g., update project status to 
“Existing” or “Completed”) and removed from the project sequencing.   
Completed project definitions may be retained within the regional ITS 
architecture as a record of implemented projects, depending on the needs
the region.   
 
The real objective in defining a project sequence is to use the sequence
aid in developing a more efficient sequence of projects in the transportation 
planning process.  The project sequence documentation must be coordinat

) and the Market 
Packages document 
(http://www.iteris.com/itsarch/html/menu/documents.htm) includes an 
extensive market package dependency analysis that identifies the important 
functional and information dependencies between market packages.  This 
analysis may be a useful reference when performing the similar project 
dependency analysis discussed in this section.  A discussion of “Early 
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Winner” market packages is also included in the referenced document.  In
discussion, market packages are evaluated for technical and institutional 

 this 

feasibility, general costs and benefits, and several other criteria that may be 
consulted as projects are sequenced based on similar factors. 
 
For more information on coordinating ITS projects with traditional 
transportation projects, see “Guidance on Including ITS Elements in 
Transportation Projects” from FHWA’s Office of Travel Management (EDL 
document #13467, 
http://www.itsdocs.fhwa.dot.gov//JPODOCS/REPTS_TE/13467.pdf) 
 
Turbo Architecture simplifies the task of relating regional ITS architectures 
and ITS projects.  Turbo assists the operator by maintaining the detailed 
relationships between the region and supporting projects.  It includes a report 
that identifies differences between the regional ITS architecture and related 
projects, and tools that automate the migration of changes between regional 
and project ITS architectures.  Projects can be assigned an arbitrary 
“timeframe” and a structured status of up to seven user defined values that 
can be used to prepare a project sequencing report.  An example of the Turbo 
Architecture project sequencing report for a few projects in the Georgia 
Statewide Architecture is shown in Figure 22   

 

Figure 22:  Georgia Statewide Architecture Project Sequencing Report 
 

6.1.3 Project Sequencing Output 
Identification of Project Sequencing Dependencies 
It is beneficial to document the ITS project dependencies that influence the 
project sequencing.  This analysis identifies the information and functional 
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dependencies between projects based on the regional ITS architecture an
any other external dependencies that affect the project sequence.  Each 

d 

project should list all other projects
nature of the dependency.  The dependency description could be a narrative 
description, a categorization (e.g., functional or information dependency), or 
both. 
 
Identification of Project Sequencing based on Local Priorities 
Building on the project dependencies, this output defines an actual sequence 
of projects (or allocation of projects to timeframes) by factoring in local 
priorities, financial constraints, special requirements and objectives (e.g. 
modal shift priorities) that will influence the actual sequencing of projects.  As 
discussed before, the project sequence can be documented in a variety of 
forms ranging from a simple listing of projects categorized as short, medium, 
and long-term through PERT charts that provide a detailed accounting of all 
project dependencies with a timescale overlay that indicates when projects 
will be implemented. 
 

6.1.4 Project Sequencing Examples 
These two examples illustrate first, the analysis that can be done and 
summarized for projects to support assigning priority to the projects or 
allocating them to a timeframe, and second, the association of ITS projects to 
the regional ITS architecture. 
 
Example 1: Eugene-Springfield ITS Plan Proposed Projects 
Table 8, extracted from the “Regional ITS Operations & Implementation Plan 
for The Euge
documentation, provides a table of ITS pr e 
analysis done on projects to allocate them to a priority or timeframe.  Each 
project in this example includes a brief description, which in some cases 
deco
Each project (or subproject) is assi ned a priority (which corresponds to 
allocating the project to a timeframe).  Projects are cross-referenced to the 

ady 
rammed.  Project imates of 

rations
tional f

Example 2: South Je ation (MPO) 
Project Sequencing:
Table 9, extracted from
Organization (SJTPO S 

he region and long-range 
implementation horizo rojects are tied 
to the regional ITS arc  and information flows.  

 that it is dependent on and describe the 

ne-Springfield Metropolitan Area (November 2003)” 
ojects.  This example illustrates th

mposes the project to subprojects with different but related scopes.  
g

local MPO TIP (the Central Lane MPO) where the project is alre
prog  dependencies are identified, as well as est

ance cost, expected benefits and capital and ope
institu

/mainten
technical/
 

easibility issues. 

rsey Transportation Planning Organiz
   

 the South Jersey Transportation Planning 
sit ITMPO) regional ITS architecture, identifies tran

projects for t  and allocates them to short, medium, 
ns.  This example illustrates how ITS p
hitecture ITS elements, functions
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Each project is associ ackage instances from 
l ITS archit .  

These market packag
project as well as the  

the market pac ct 3 in Table 9. 

ith the ma  is that it’s unlikely 
that all of the identified ng that is shown will 
actually be implement ject.  While a 
program is currently in nicipal 
transit agencies in the nct 
agencies may access ules 
according to their own capital plans.  Also, as the traffic management 
agencies identified in  or update their 

s, they will be able to supply the “road network conditions” information 
sit man s (and many other centers) that are 

ready (or become read ation.  In summary, it is 
important to understan ackage instance may not be 
implemented all at onc gencies that implement 
the associated service cts so that as the service is 
deployed, it is deploye

Example 3: Chittend
d fro ture 

developed by the Chit Organization, 
sequences ITS projec

s defined n in 
 project il.  The shorter 

projects are defin ing specific locations (e.g. 
Route 7 – Shelbu that the 

projects will be deploy  phases which 
were scheduled and fo e better estimated.    

 

ated with one or more market p
the regiona ecture, which are specifically identified in the table

e instances identify the specific ITS elements in the 
information flows for those ITS elements.  Figure 23

shows kage instance identified for Proje
 
One issue w rket package instance in Figure 23

 capabilities and information shari
ed with a single ITS paratransit pro
 place to fund this project for the county and mu

e disti region (described briefly in Table 9), thes
chedthose funds on their own individual s

the market package instance build
TOC
flow to the tran agement subsystem

y) to receive this inform
d that a market p
e, but rather it is a guide to a
 over multiple proje
d in a regionally consistent way. 

 
en County Recommended ITS Projects:   

Table 10 extracte m the Chittenden County Regional ITS Architec
tenden County Metropolitan Planning 
ts for the county over the short, medium and long term.   
 in detail on project description tables as showEach project i

Table 11.  The s are defined at varying levels of deta
term 
U.S. 

ed in greater detail includ
rne Road Smart Corridor).  Recognizing 

roken intoed over time, the projects are b
r which cost, benefits, etc. wer
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Table 8:  Eugene-Springfield ITS Plan Proposed Projects (excerpts) 
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Table 9:  SJTPO (MPO) Project Definition and Sequencing (excerpt) 

 

 
Figure 23: Market Package Instance for Project 3 
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 Table 10:  Chittenden County MPO Recommended ITS Projects
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Table 11:  Chittende ption 

Project Tit U.S. Route 7-Shelburne Road Smart Corridor 

n County MPO ITS Project Descri

le 
CCMPO P er IT 0roject Numb S-0 1 

Pr id iness ov e traveler information to increase user-friendl
Mi atig te construction-phase traffic impacts 
Collect traffic planning and operations data 
Mo toni r operation of median U-turn lanes 
Expedite movement of emergency vehicles (Phase II) 

Project Ob

Impro

jectives 

ve long-term traffic management (Phase II) 
Adv na s ced Traffic Management System
Ad nva ced Traveler Information Systems 
Emergency Management Systems 

ITS Functional Areas 

ITS Planning and Data Archiving 
Geographic Extents U.S. R

u n
g l

oute 7 corridor, Towns of Shelburne and South 
gton. Subsequent phases might inclB

si
rli ude key traffic 
na s in the southern portion of the City of Burlington. 

Phase I: $207k + $25k O+M/year Estimated Cost 
Ph eas  + $65k O+M/year  II: $653k
Mi atig tion of construction congestion 
Impro ction management ved constru
Real-time traveler information 
Improvement in travel time reliability 
More effective incident detection and management 
Re cdu ed travel times and vehicle emissions 
Increased modal split to commuter rail 
Em rge zation ency vehicle prioriti

Anticipated Benefits 

En nha ced planning data collection 
Lead Agency VTrans 

To nsw  of Shelburne 
City of South Burlington 
City of Burlington 
Em ger ency Service Providers 
CCTA (bus transit) 

Other Key

Ve o

 Participants 

rm nt Transportation Authority (rail) 
Si figni cant interagency/interproject coordination Deployme
Implic

nt Considerations 
ations of VT privacy laws for CCTV cameras 

Phase I: Construction Phase Traffic Management 
Ph eas  II: Permanent ITS Infrastructure/ 
Co drri or Signal Coordination 

Deployment and Phasing 
Options 

Phase III: Integration with Regional ITS Systems 
Shelburne Road Reconstruction Funds Funding Opportunities 
CMAQ 
Early Success Opportunity 
Phase I and II: Short-Term (Within 5 years) 

Prioritization  

Phase III: Long-Term (5+ years) 
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These tas
may be 
performe
parallel 

 
 
• Define Project Sequencing ks 

d in • Develop List of Agency Agreements 
• Identify ITS Standards  
 

 
OBJECTI
 
 

VES 
  
• Develop a list of required agreements between agencies. 
• Ensure all stakeholders are aware of the required agreements 

and their status. 
 
PROCESS 
Key Activi
 
 
 
 
 
 
 
 
 

ties 

Prepare 
• Research each agency’s records to determine if there are 

agreements in place that can be amended to include specific 
ITS operations.   

Create List of Agreements 
• Whenever possible, utilize existing standard agreements for 

operations, integration, funding, etc.   
• Evaluate what kind of agreement is needed and build 

consensus with each of the stakeholders involved: 

ns.  
onsensus

o Handshake Agreement 
o Memorandum of Understanding 
o Interagency Agreements 
o Intergovernmental Agreements  
o Operational Agreements 
o Funding Agreement w/ project scope and operatio

Build C  
 • Agreements take a long time to execute.  Build consensus early

with simple agreements like MOUs while final agreements are 
being developed. 

 
 
INPUT 
Sources o
Informatio

ts 

perational concept, interconnects, and project sequencing 
outputs from the regional ITS architecture.  

f 
n 

• Existing operational, intergovernmental, interagency and/or 
funding agreements between ITS element operating and user 
stakeholders. 

• Existing process and procedures for executing agreemen
between agencies.  

• O

 

 
OUTPUT 
Results of
Process 

 

 
A list of agreements (existing and new) required for operations, 
including those affecting ITS project interoperability.    

STEP #4:  IMPLEMENTATION – Agency Agreements
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Develop List of Agency Agreements 
reements among the different stakeholder agencies 

6.2 
and organizations are 

uired to realize the integration shown in the regional ITS architecture.  In 
eements 

 

 

ne agreement 
support many (or possibly even all) of 

re.  The number of agreements and 
y 

At this step, a list of required agreements is compiled.  Note that all that is 
required at this point is a list of the agreements, not the agreements 
themselves.  The detailed work, including the preparation and execution of 
the identified agreements will be performed to support ITS project 
implementation later in the process.  Although the agreements are not 
actually developed at this point, a fairly detailed understanding of the existing 
agreements in the region and the various options for structuring new 
agreements are critical to composing a realistic list of agreements. 
  
Start by gathering existing stakeholder agreements that support sharing of 
information, funding, or specific ITS projects.  Review each agreement and 
determine whether the existing agreement can be amended or modified to 
include additional new requirements for cooperation identified in the regional 
ITS Architecture.   Decide if current agreements are sufficient until more 
specific operational agreements are identified in the future.   If not, perhaps a 
handshake agreement or a simple Memorandum of Understanding (MOU) will 
suffice in the interim.  
  

Ag
req
this step, a list of the required agreements is compiled and new agr
that must be created are identified, augmenting agreements that are already
in place.  
 
Any agreements (existing or new) required for operations, including at a 
minimum those affecting ITS project interoperability, utilization of ITS related 
standards, and the operation of the projects identified in the regional ITS 
architecture are required in FHWA Rule 940.9(d)4 and FTA National ITS 
Architecture Policy Section 5.d.4.    

6.2.1 List of Agreements Process 
Each connection between elements in the regional ITS architecture 
represents cooperation between stakeholders and a potential requirement for 
an agreement.  Of course, this doesn’t mean that hundreds of connections in 
he architecture will require hundreds of new agreements.  Ot
may accomplish what is necessary to 
the interfaces identified in the architectu
the level of formality and structure of each agreement will be determined b
the agencies and organizations involved.  In many cases, agreements will 
already exist that can be extended and used to support the cooperative 
implementation and operation of ITS elements in the region.  
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Armed with the operational concept, knowledge of the types of ITS elements 
scheduled for deployment (based on the TIP and the Project Sequencing 
from the regional ITS Architecture) and the information that needs to be 
exchanged, stakeholders should coordinate with other stakeholders with 
whom they are planning to exchange information and reach consensus on the 
agreements that will be required.  Compile a list of the required agreements 
and prioritize those agreements that support near-term implementations.   
 
The owners or operators of the elements that will be integrated should 
determine the types of agreements that are needed.  Most organizations have 
a legal department or contracts division that already has approved operational 
agreements, funding agreements, etc.  When possible, try to use an approved 
process to reduce the time needed to develop, review, and execute 
agreements. 
 
In an emerging trend in ITS project implementation, many public agencies are 
working together with private companies (e.g., Information Service Providers 
and the media) to deliver services to the public.  Responding to this trend, 
agreements needed for implementation of ITS projects aren’t limited to 
agreements between public agencies.  In many regions, agreements make 
public sector CCTV camera images available to the private sector for media 
use in traffic reporting.  In other regions, agreements allow private sector 
CCTV camera images to be made available to the public sector for incident 
detection and surveillance, saving the public sector the cost of the cameras 
and their maintenance.  These cameras may be located on public right-of-
way, which also requires agreements for use of right-of-way.    
 
There is considerable variation between regions and among stakeholders 
regarding the types of agreements that are created to support ITS integration.  
Some common types of agreements are shown in Table 12. 
 
Avoid being “technology prescriptive” in the initial agreements whenever 
possible since technology changes rapidly.  The technology selected during 
the planning phase may well change as the project nears the final design 
phases.  Being too specific regarding technology can require numerous 
changes to any agreement throughout the life of the project.   Of course, 
there are times when technology is non-negotiable – the region may have an 
agreement to use a specific standard or a legacy system must continue to be 
supported or the region has already made significant investments in a 
particular technology.  In such cases, the agreements should reflect the 
technology decisions that have been made by the stakeholders of the region. 
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Table 12:  Types of Agreements 
Type of Agreement Description 

Handshake 
eem t

• Early agreement between one or more partners 
ended for long term operations. Agr en . • Not recomm

Me
Und

mor
ers

 to provide minimal detail and 
 a general consensus.   

 more detailed agreement like a 
which may be broad in scope 

t clauses 

greement, allowing the master 
agreement to cover various ITS projects thoughout 

d 
e projects.  

andum of 
tanding. 

• Initial agreement used
usually demonstrating

• Used to expand a
Interagency Agreement 
but contains all of the standard contrac
required by a specific agency.  

• May serve as a means to modify a much broader 
Master Funding A

the region and the MOUs to specify the scope an
differences between th

Interag
 operations, services or 

minimum. 

ency Agreement • Between public agencies (e.g., transit authorities, 
cities, counties, etc.) for
funding 

• Documents responsibility, functions and liability, at a 

Intergo
Agreem

etween governmental agencies (e.g., Agreements 
s and State 

vernmental 
t

• B
en . between universities and State DOT, MPO

DOT, etc.) 
Operationa , 

er public 
or private agency.  

activities 
ents being operated 

and/or maintained.   

l Agreement • Between any agency involved in funding, operating
maintaining or using the right-of-way of anoth

• Identifies respective responsibilities for all 
associated with shared elem

Funding Agreement  arrangements for ITS projects 

s, 
d 

 

• Documents the funding
(and other projects) 

• Includes at a minimum standard funding clause
detailed scope, services to be performed, detaile
project budgets, etc.

Master r ic 
 

greements can be found 
ies.  

public 

over and over (e.g., cities and counties) to have one 
s 

ies 

 Ag eements. • Standard contract and/or legal verbiage for a specif
agency and serving as a master agreement by which
all business is done.  These a
in the legal department of many public agenc

• Allows states, cities, transit agencies, and other 
agencies that do business with the same agencies 

Master Agreement that uses smaller agreement
(e.g., MOUs, Scope-of-Work and Budget 
Modifications, Funding Agreements, Project 
Agreements, etc.) to modify or expand the boundar
of the larger agreement to include more specific 
language. 
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Rather than a focus on technology in early cooperative agreements, the focus 
d specific agency responsibilities for 

. 

s, 
uild trust for 

 financial 

 building consensus for a project agreement can build on the 
al ITS architecture:  achieving regional 

 

a 

 

should be on the scope-of-service an
various components of the service.  Describe the high-level information that 
each agency needs to exchange in order to meet the goals and expectations 
of the other rather than defining how the delivery of that information will occur
 
The process may begin with something as simple as a handshake 
agreement.  But, once interconnections and integration of systems begin, 
agencies may want to have something more substantial in place.  A 
documented agreement will aid agencies in planning their operational cost
nderstanding their respective roles and responsibilities, and bu

future projects.  Formal agreements are necessary where funding or
arrangements are defined or participation in large regionally significant 
projects is required. 
 
The process of
process of developing the region
consensus on needs, services, roles and responsibilities, and the 
architectural requirements on ITS elements, their functional requirements, 
information flows and standards for encoding the information flows.  Once 
these institutional and technical issues have been agreed to, the foundation 
for the institutional agreements is in place. 
 
In addition to the architecture elements identified above that can go into an 
agreement, deployment issues need to be considered and agreed to as well.  
For example:  Who builds?  Who operates?  Who maintains?  How are costs 
and/or revenues shared?  How will liability be allocated?  These sometimes 
very hard problems are often the most time consuming elements of an 
agreement.   
 
A key benefit of developing a regional architecture based on a consensus 
process is that the transportation goals and solutions are identified early, so
that these sometimes more difficult issues can be approached as soon as 
possible. 
 
Agreements can take a long time to execute.  Many regions have reported 
that three years is the average amount of time to build consensus, develop 
the contract(s), gather signatures, and execute the agreement.  Plan 
accordingly.  Begin the agreement process early, even if it is just 
Memorandum of Understanding, while a more robust agreement is being 
developed.  
 
Agreements are time sensitive.  Gain consensus and a commitment to 
schedule before the Agreement is circulated.  This is especially important 
when executive-level changes impact the agencies strategic direction.  One 
administration may be supportive and committed to sign a regional agreement
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and the next may not understand or simply may have a different funding 
agenda.  Educating new stakeholders to the regional integration of ITS projec
process can take valuable time that has a domino affect on other agencies 

t 

ith regard to executing an Agreement.  

and 
t into place.  Each list entry identifies 

e agreement title, the stakeholders involved, the type of agreement that is 
oncise 

 
  For example, identify the name of 

 project that is mapped to the regional ITS architecture for project level 
agr m
exc n ct 
nature of the reference to the regional ITS architecture is highly dependent on 
the
consid
ma  c  of a 
genera
 

ts 

 

w
   

6.2.2 List of Agreements Output 
This output will be a list of required agreements, including both existing 
planned agreements that need to be pu
th
anticipated, high level status (existing or planned), and a detailed and c
statement of the purpose of the agreement.  Each entry should also reference
the regional ITS architecture in some way.
a

ee ents, an interface or set of interfaces for a specific information 
ha ge agreement, or possibly an ITS element in the inventory.  The exa

 nature and scope of the agreement.  If specific ITS standards are being 
ered for the interface, it’s helpful to include this information as well.  In 

ny ases, a general commitment to “compatible interfaces” and use
l standards family is sufficient for initial agreements. 

6.2.3 List of Agreements Examples 
The following example, shown in Table 12, is a partial list of agreemen
taken from the Southeast Nebraska Regional ITS Architecture for the City of 
Lincoln.  This regional ITS architecture identifies required agreements based
on the projects developed for the region.  
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Table 13:  Southeast Nebraska Regional ITS Architecture Agreements 

 
 

Regi
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These tas
may be 
performe
parallel 

 

ks 

d in 

 
• Define Project Sequencing 
• Develop List of Agency Agreements 
• Identify ITS Standards 

 
OBJECTIVES 
 
 

dards that support the interfaces identified 

  
• Educate stakeholders on the use of ITS Standards. 
• Identify the ITS Stan

in the regional ITS architecture. 
 
PROCESS
Key Activities 
 
 
 
 
 
 
 
 
 

S standard maturity and establish agreements for use 

 
 

• Using the Information Flows identified in Step #3, identify the 
relevant ITS standards for the region 

• Assess IT
of interim standards where necessary 

• Identify other regional and/or statewide standards that might 
apply 

 
Building Consensus 
• Educate stakeholders on the importance of standards, 

especially with respect to cost, risk, and interoperability issues 
both within a region and when connecting to neighboring 
regions. 

• Build regional commitment to consider and deploy ITS 
standards-conformant system interfaces. 

 
INPUT 
Sources of 
Information 

• USDOT web site (http://www.standards.its.dot.gov/

 
• Regional Information Flows (Step #3) 

) that 
provides ITS Standards status, deployment-based outreach 
information, and lessons learned.   

• Standards Development Organizations (AASHTO, ITE, NEMA, 
SAE, IEEE, ASTM, ANSI and APTA), including websites, o
technical di

nline 
scussions, and lessons learned 
ontrol Documents (ICD) from all stakeholders’ • Interface C

systems to identify standards currently in place. 

 
OUTPUT 
Results o
Process 

cture 
w in the regional architecture 

f 

 
• Report containing a tailored list of ITS Standards (or interim 

standards) for each information flow in the regional archite
• Report listing each information flo

with a corresponding list of selected ITS Standards (or interim 
standards where necessary)  

• Plan or Strategy for how ITS Standards will be evaluated and 
implemented as ITS is deployed in the region 

STEP #4:  IMPLEMENTATION – Identify ITS Standards
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6.3 
ied for 

onal 

A report identifying ITS Standards supporting regional and national 
in roperability is a required component of the regional ITS architecture as 

 in FWHA Rule 940.9(d)7 and FTA National ITS Architecture Policy 
ion 5.d.7. 

6.3.1 ITS Standards Process 
between ITS elements, so prior to this step, 

onsider arranging an ITS Standards training course for the region.  Take a 

Identify ITS Standards 
In this step, applicable ITS standards (or interim standards) are identif
each information flow in the regional ITS architecture.  Establishing regi
and national standards for exchanging information among ITS elements is 
important not only from an interoperability point of view; it also reduces risk 
and cost since a region can select among multiple vendors for deployment 
products.  The ITS community recognized these advantages and therefore 
encouraged Standards Development Organizations (SDOs) to create ITS 
standards between the most critical ITS element interfaces.   
 

te
identified
Sect

ITS Standards address interfaces 
the stakeholders should have reached consensus on the information flows 
between each pair of ITS elements in the region.  A set of standards can be 
identified for many of these information flows. 
 
The first step is to educate the stakeholders regarding ITS Standards.  
C
look at the ITS Standards that are currently in development; descriptions and 
monthly status for each ITS Standard can be found at the USDOT ITS 
website at http://www.standards.its.dot.gov/.   Also included on this website 
are contact numbers, standards advisories, fact sheets, deployment le
learn d,  outreach material as well as links to 
websites ma S andards Development Organizations.  
For s  is advisable to contact the working 
roup chair

ssons 
e  peer-to-peer support, and

intained by the various t
tandards that are not published, it

 to learn about the current status of the standard as well as the 
dvantages and disadvantages of implementing the standard before it is 

here are some basics to know prior to examining the list o rds.  
In general, each information flow has up to three types of  
relevant: a message set standard, a data e a
communications protocol standards.  Espe r
communications protocols, there are various technology choices that a region 
can make.  Making the best choices depen le , including 
throughput (how much data must be transmitted or receiv
network topology (how the ITS systems are connected together), 

structure nd an ns 
services (pub ong others.  At this point in the process, 
educate the s n ds 

g
a
published. 
 
T f ITS Standa

standards that are
lement stand rd, and 
cially in the a ea of 

ds on multip  factors
ed on the interface), 

infra  (fiber optic lines, leased la
lish/subscribe, etc.), am
takeholders sufficiently to ide

 lines, etc.), d communicatio

ntify the pote tial ITS Standar
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for each inter e final technology choices to the communications 
experts during project implementation.  Ty  d
as part of the Es E
 
Review the standards currently used by th rs ossible that 
many industry standards are already in use n.
stakeholders to examine their existing interfaces and determine whether this 

 indeed the case.  Discuss options for converting or translating these 
terfaces to ITS standards over time. 

• Has the ITS standard been tested, either informally by the vendor, or 
through the formal ITS Standards Testing Program funded by FHWA? 

• Is there an amendment to the ITS standard or is a new version 
currently in the works, and if so, how much of the standard will change 
as a result? 

 
Along with understanding ITS Standards and how they might apply to the 
region, consider also what others are doing.  There may be decisions 
regarding certain standards made by a DOT that are to be applied across the 
entire state.  Also, look at what neighboring jurisdictions and states may be 
doing.  Working together and sharing resources will reduce risk for everyone 
and increase the integration between systems across the state and between 
states. 
 
Prior to initiating implementation of a given ITS standard, consult early public 
sector deployers and discuss the lessons they learned.  This will help gauge 
the maturity of the standard, and better quantify any deployment risks that 
may be involved.  

Regions should create a regional standards strategy or plan that shows how 
the region will migrate toward ITS standards conformance. As part of that 
effort, stakeholders should reach consensus on an interim approach if the ITS 

face, but leav
pically, these ecisions are made 

 Plans, Specifications and timates (PS& ) for each project.  

e stakeholde .  It’s p
 in the regio   Encourage 

is
in
 
In determining when and how to incorporate ITS standards for a given 
interface, it’s critical to understand the relative maturity of the standards.  For 
each potential standard, consider asking: 
 

• Has the ITS standard been approved or published by the SDOs? 
• Has the ITS standard been adopted by multiple vendors or system 

integrators? 

 

standards applicable to the region’s interfaces are not yet mature.  It is 
usually better to implement the relevant parts of an ITS Standard than to 
ignore it. 
 
Schedule meetings to keep stakeholders informed regarding Standards.  
Assign various Stakeholders to report on different Standards so that it isn’t 
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too much a burden on one stakeholder or the champion(s).   Build consensus 

 documentation at 
e discretion of the region. 

 
The Rule/Policy requires, where appropriate, that federally funded ITS 
projects   No ITS 
standard  but over 100 

S standards are in development and/or published by various Standards 

and support for sharing this task and document stakeholder responsibilities. 
 
In addition to the interface standards that are being defined for ITS, a range of 
other regional standards may be considered that would facilitate 
interoperability and implementation of the regional ITS architecture.   For 
example, standard base maps, naming conventions, measurement 
characteristics, georeferenced location standards, and organizational 
structure identifiers can all facilitate the meaningful exchange of information 
between systems in the region.  These types of regional standards should 
also be considered and can be included in the standards
th

 use ITS standards that are adopted by the USDOT. 
s have been adopted by the USDOT as of April 2006

IT
Development Organizations (SDO).   As an SDO-approved standard matures 
and its market expands, USDOT may decide to adopt it through a formal 
rulemaking process.  Consult the USDOT web sites on ITS standards 
(http://www.standards.its.dot.gov/) and ITS architecture and standards 
conformity (http://www.ops.fhwa.dot.gov/its_arch_imp/policy.htm) sites for
latest information.  
 

6.3.2 ITS Standards Resources and Tools 
The National ITS Architecture provides a list of all ITS S

 the 

tandards applicable to 
ach information flow (or “architecture flow”).    The title, document number, 
nd responsible SDO are included for each flow.    

 
Turbo Architecture provides an ITS Standards Report based on all of the 
architecture flows selected in the region.   The report lists all standards 
associated with each architecture flow, either sorted by standard or by 
interface.   Select the specific ITS standards that reflect the regional 
standards strategy.  When using Turbo Architecture, try to minimize the 
number of user-defined architecture flows unique to the region.  Since ITS 
Standards are created using the National ITS Architecture as a framework, 
ITS Standards have only been created for the interfaces identified by that 
framework.   As a result, you’ll be on your own when you need to determine 
how to standardize those user-defined interfaces.   
 
Turbo Architecture 3.0 and later versions provide the user with the capability 
to add standards and map them to information flow triplets (source, 
destination and information flow name).  In addition, Turbo Architecture now 
allows the various groups of ITS standards to be tailored to reflect the 

e
a
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region’s strategy.    For example, the user may remove standards that will not 
be deployed in the region from Turbo output displays and reports.   
 
Many of the SDOs maintain websites where you can download interim copies 
or order published copies of ITS standards, obtain status information, take a 
look at other regions in the midst of deploying ITS standards, obtain contact 
numbers, and participate in various technical question and answer groups.  
The USDOT ITS website contains links to the majority of these sites.  At this 
time, many ITS standards are free of charge to deployers. 

6.3.3 ITS Standards Output 
Every regional ITS architecture must include a list of ITS standards to be 
compliant with the Rule/Policy.  It is also important to have a plan for how the 
region will migrate towards use of these standards over time. 
 
ITS Standards List 
The ITS Standards report should identify all selected Standards for each 
information flow in the region.  The standards list should include ITS 
standards and any other standards that are used or are candidates for use in 
the region.   
 
The list should not be constrained so that it includes only the default list of ITS 
standards that are included in Turbo Architecture; other standards should be 
included as appropriate.  For example, many states have defined XML and 
web services-based interfaces to support their CVISN deployments.  Other 
regions have agreed on a regional standard for emergency vehicle signal 
preemption.  Standards that have been selected in the region to support ITS 
implementation should be included in the region’s standards list, whether or 
not they are in the default list of ITS standards.   
 
The list s t will 

OAP, and web services exclusively for center to center communications 
hould remove CORBA and DATEX-ASN standards from their list of 
pplicable standards. 

 
ITS Standards Plan 
For best results, a region should move beyond a list of potentially relevant 
standards to define a plan for how the region will migrate to use relevant 
standards over time.  A plan is important because standards implementation 
is a regional issue, not an issue that can be completely or efficiently 
addressed by individual project sponsors.   
 
An ITS Standards Plan defines the current status of the region with respect to  
standards use, specifies where standards should be used in the region 
(building on the standards list described above), and defines a migration path 

hould also be tailored so that it does not include standards tha
 a region that has opted to use XML, not be used in the region.  For example,

S
s
a



Regional ITS Architecture Guidance Document Identify ITS Standards 

120 

from wher  
ITS stand
interfaces are implemented through a series of ITS projects.  Interim 
pproaches should also be documented for interfaces that will not be 
upported by mature ITS standards in the deployment timeframe.  For 

example, the interim approach could identify current regional standards and 
how a migration path toward use of ITS standards once they become 

 of ITS standards by adjacent regions.  
n outline of the key content of a standards plan is included in Figure 24. 

Figure 24: Regional Standards Plan Content 

6.3.5 ITS Standards Examples 
ITS standards reports are a common component of regional ITS architecture 
documentation.  One of the key challenges for this particular output is finding 
a way to present this large body of information (multiple standards for every 

e the region is to where the region would like to be.  Like ITS itself,
ards will be implemented incrementally in the region as standard 

a
s

s
available.  The ITS Standards Plan should also reflect any other factors that 
might affect regional standards deployment such as a statewide standards 
strategy, or current and planned use
A
 

. 

6.3.4  

Regional Standards Plan 
 
Assessment of current Standards use  

• Regional Standards in Use  
• Statewide Standards in Use  
• Neighboring Region/State Standards in Use  

 
Assessment of which interfaces should be prioritized for standardization 

• Challenges – Proprietary interfaces, vendor dependence, number of agencies and 
variety of systems involved 

• Opportunities - Improve efficiency of operations/maintenance  
• Leverage - Upcoming technology refresh cycle  

 
Assessment of potential Standards use  

• Identify standards that are good candidates for use in the region  
• Identify interfaces that would be aided by candidate standards  
• Assessment of maturity level of each identified standard 

 
Migration Strategy 

• Plan to incorporate standards 
o Deploy new standards 
o Transition to new versions  

• Scheduling Factors  
o Timing of standards migration in neighboring regions/states, statewide  
o Project Sequencing 
o Standards Readiness 

 
Forward Plan 

• Timeline for reassessment of the Regional Standards Plan  
• List of Standards to watch with assigned POCs 
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information flow) in a concise, useful format.  Two example outputs are 
present  
 
The firs tivities” report 
based on the Franklin, Tennessee TOC ITS architecture, shown in Table 14.  
In this output, each relevant ITS standard is identified along with the 

c  t
information d considerably.  The more 
detailed information flow to standards mapping information is maintained in a 
Turbo Arch
 

ble 1 andards Excerpt 

ed in this section.   

t e ample is an excerpt from a “Relex vant Standards Ac

interfa es hat it supports.  By listing interfaces rather than individual 
 flows, the length of the report is reduce

itecture database. 

Ta 4:  Franklin TOC Relevant St
SDO Standard Title Source Destination 

Franklin TOC Franklin Parking 
Management System 

Franklin TOC Franklin TMA Kiosks 
Franklin TOC Franklin Transit System 
Franklin TOC Franklin Website 
Franklin TOC Media 

SAE 

 Computing 

Advanced Traveler Information 
System (ATIS) General Use 
Standards Group 

Franklin TOC User Personal
Devices 

Franklin TOC Construction and 
Maintenance 

Franklin TOC Event Promoters 
Franklin TOC Franklin Police Dispatch 
Franklin TOC Franklin Transit System 
Franklin TOC Franklin Website 
Franklin TOC Media 
Franklin TOC Murfreesboro TOC 

ITE Standard for Functional Level 
Traffic Management Data 
Dictionary (TMDD) and Message 
Sets for External TMC 
Communication (MS/ETMCC) 

Franklin TOC Nashville RTMC 

 
 
In the s ntation 
is used to o egional 
ITS architecture.  This excerpt from
standards information for the “road network conditions” information flow.  A 

parat in their architecture.  
ote that this list of ITS standards has not yet been tailored for the region).  

The hypertext presentation allows rapid access to a concise report of the 
tandar

ec nd example, shown in Figure 25, an on-line hypertext prese
rganize the standards information for the FDOT District 3 r

 their web page shows a portion of the 

o

se
(N

e web page like this is available for every flow 

s
  

ds associated with each information flow. 
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Figure 25:  Candidate ITS Standards Excerpt for road network condition 

 
 

The state of Vermont included a Standards Plan as one of the components of 
its Statewide ITS Plan.  A brief excerpt of the Standards Plan is shown in 
Figure 26. This document is meant to support managers, planners, 
specification writers, and project managers from transportation agencies in 
the State of Vermont.  The Plan identifies current practices and recommends 
a standards development process and guidelines for evaluating all existing 
and future ITS technology and systems deployed.   
 
An example from the Eugene-Springfield metropolitan area in Oregon shows 
a partially tailored list of standards that is organized by projects.  Figure 27 is 
an excerpt from their “Regional ITS Operations & Implementation Plan for the 
Eugene-Springfield Metropolitan Area, Chapter 7: Deployment Plan.”  In their 
deployment plan they discuss how and when projects will be deployed to 
implement the components of their regional ITS architecture.  For major near-
term projects, the ITS standards that pertain to that project are listed along 
with a description, funding, and other information.  This method narrows the 
focus from over 100 ITS standards to just the ones that are relevant to the 
stakeholders that are concerned with that one project.   
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Figure 26:  Vermont ITS Standards Plan Excerpt 

 
te that in some cases, specific ITS standards have already been identified b
 region (e.g., NTCIP 1205: Object Definitions for Closed Circuit Television
TV) Camera Control). In other cases, the region still needs to decide whic
munications standards will best meet the needs of the project, which will b

ermined during the design phase.  For example, the project designer will 
ermine whether point to point or point to multipoint communications are 
uired, determine whether direct RS-232 communications or FSK modems will 
used, and select either NTCIP 2101, NTCIP 2102, or NTCIP 2103 
ordingly.  The regional ITS architecture standards list includes all three viable 
ions and preserves the choice for the project designer. 
 
 

No y 
the  
(CC h 
com e 
det
det
req
be 
acc
opt
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Figure 27.  Project Plans Excerpt for Eugene-Springfield 
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Section 

7  7 Using a Regional ITS Architecture
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REGIONAL ARCHITECTURE

STEP #5:  USE THE
REGIONAL ARCHITECTURE

 

 regional ITS architecture was developed in the previous four sectio
w that you have a regional ITS architecture, this section describes 
t the architecture can be used.   

 
The ns.  
No ways 
tha
 

 earlier sections, as the regional ITS architecture was developed, the 

nd 7.2, 
 an 

 
e ITS elements are covered in Section 7.3.   

In
transportation planning process and planning documents were key inputs at 
each step in the architecture development process.  In Sections 7.1 a
ways that transportation planners can use the regional ITS architecture as
integral part of the transportation planning process are discussed.  For 
transportation designers and implementers, ways that the regional ITS 
architecture can be used to support the implementation of transportation
projects that involv
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• Support Transportation Planning 
• Support Programming/Budgeting/Capital Planning 
• Support Project Implementation 
 

 
OBJECTIVES 
 
 

• Fully incorporate ITS elements into the region’s transportation 
  

planning and programming processes. 
• Support the definition of ITS projects that fully consider the 

integration opportunities defined in the regional ITS 
architecture. 

 
PROCESS
Key Activi
 
 
 
 
 
 
 
 
 

 
ties 

 
Support Planning Processes  
• Long Range Planning: A regional ITS architecture can support 

these efforts by promoting increased stakeholder participation 
and promoting system and inter-jurisdictional integration. 

• ITS Strategic Planning: Outputs of a regional ITS architecture
can serve as the basis for these plans, with additio

 
nal effort 

required to define issues such as funding, system management 

 
and operation, and regional technology choices. 

• Other Planning Activities: A regional ITS architecture can
support planning activities such as Congestion Management 
Process, Safety Planning,  Freight Planning, Security Planning, 
and Operations Planning . 

Support Programming/Budgeting 
• Transportation Improvement Programming: The regional ITS 

architecture can support the selection of projects identified in 
programming/budgeting documents through its project definition 
and sequencing recommendations. 

• Capital Planning/Budgeting:  Projects from a regional 
architecture that will require agency funds need to be fed
the capital planning/budgeting process.   

Support Project Implementation

 into 

 
• Project Implementation: The regional ITS architecture can 

support key system engineering analysis activities. 
 
INPUT 
Sources o
Informatio

Plans f 
n 

 

• Regional ITS Architecture 
• Project Architectures or ITS Project 

 
OUTPUT 
Results o

rocess 
gets. 

opportunities inherent in the 
architecture. 

f 

 

• Planning products that fully incorporate ITS elements into the 
regional, statewide, and agency plans and programs/bud

• Programming documents and capital plans that identify efficient P
sequences that reflect ITS Project dependency and sequencing 
recommendations. 

• Project implementation based on the regional ITS architecture 
that considers the integration 

STEP #5:  USE THE REGIONAL ARCHITECTURE 
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The
pro
reg ch 
as ding for 
the
arc
and implementation – as described in this section.   
 
Use nd a 
cha
con t 
are  
per
The
pro upport long range 
planning and detailed enough to provide direction to project implementers.  
Sec ting 
the

 

 overall organization of this section is shown in Figure 28.  Planning 
cesses are used to identify projects whose implementation will respond to 
ional needs.  These projects are placed in programming documents su
a Transportation Improvement Program (TIP) in order to secure fun
 projects.  Once funded, the projects are implemented.  The regional ITS 
hitecture supports all three of these major steps – planning, programming, 

 of the architecture throughout the project lifecycle is both a benefit a
llenge.  It is a benefit since architecture use at each step improves 
tinuity between the transportation planning process and the projects tha
 ultimately implemented.  Serving all three major steps, with their varied
spectives and needs, is also a key challenge for the regional architect.  
 challenge is to create a regional ITS architecture and supporting 
cesses and documentation that is high-level enough to s

tion 7 provides the best available information and guidance for mee
se challenges and productively using the architecture in your region.   

Planning
Section 7.1

Planning
Section 7.1

Programming/
Budgeting
Section 7.2

Programmin
Budgeting
Section 7.2

Operations &
Maintenance

g/Operations &
Maintenance

Identified

Implementation
Section 7.3

Projects

Implementation
Section 7.3

Funded
Projects

valuation
Monitoring &
E

Implemented
Projects

Planning

Regional= Architecture Use

Section 7.1

Planning
Section 7.1

Programming/
Budgeting
Section 7.2

Programmin
Budgeting
Section 7.2

Operations &
Maintenance

g/Operations &
Maintenance

Identified

Implementation
Section 7.3

Projects

Implementation
Section 7.3

Funded
Projects

valuation
Monitoring &
E

Implemented
Projects

Regional= Architecture Use
Regional= Architecture Use

 

Figure 28: Using the Regional Architecture 
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7.1 r Transportation Planning  
t of 
 of 

e 

ation professionals.  
s shown in the previous steps in the architecture development process, 

 and programs are important inputs to the development of 
tecture. Once an architecture is complete, it can feed 

 

 

s 

s 
 

h as an ITS Strategic 

d in 

 

Use fo
This section provides guidance on using a regional ITS architecture as par
transportation planning.  Due to regional and local variations in the practice
transportation planning, this guidance represents a wide range of options 
available to each state, region, or agency rather than a single 
recommendation.  There is no need to fundamentally change the planning 
processes in the region to use the architecture.  The regional ITS architecture 
is a tool that can be used to support planning for ITS within the context of 
existing transportation planning processes.  Local stakeholders must decid
how best to incorporate the regional ITS architecture and the products 
produced during its development into their transportation planning process. 
 
The goal of the planning process is to make quality, informed decisions 
pertaining to the investment of public funds for regional transportation 
systems and services.  Using the regional ITS architecture to support these 
planning activities is an important step in the mainstreaming of ITS into the 
raditional decision-making of planners and other transportt
A
transportation plans
 regional ITS archia

detailed ITS-specific information back into the planning process. 
 
Figure 29 shows some of the key steps in the transportation planning 
process.  These steps will be elaborated on in following sections.  The 
process is driven by a regional vision and set of goals.  These drive 
transportation improvement strategies that are a mix of capital improvements
and operational improvements.  The planning organizations evaluate and 
prioritize the various strategies, and the resulting output is a document called 
the Long Range Transportation Plan (or sometimes Transportation Plan or 
Regional Transportation Plan).  This plan is the key output of long range 
planning. The Long Range Transportation Plan feeds the Programming 
function which produces the Transportation Improvement Program (See
Section 7.2 for a discussion of this effort.)  Once a project is programmed 
then project development can begin (see section 7.3 for a discussion of thi
step).  All of these steps occur with a variety of critical factors and inputs as 
shown in the figure.  A regional ITS architecture may support each step in thi
process.  Support for the Long Range Planning steps is discussed in Section
7.1.1 below. In addition to the long range planning document there may be 
lanning documents created that are ITS specific, sucp

Plan.  These types of plans and their connection to the regional ITS 
architecture are discussed in Section 7.1.2 below.  Finally, support for other 
planning activities, such as freight or operations planning will be discusse
Section 7.1.3 below.        
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Figure 29: ITS Architecture and the Transportation Planning Proces

 

7.1.1 Long Range Planning 
In the traditional transportation planning process, the Long Range Plan is the 
output product of the process for long-range planning. Across the country, this 
plan is called various names including Regional Transportation Plan (RTP), 
Long-range Transportation Plan (LRTP) or just Long-range Plan (LRP). In this
document it will be referred to as the “Long Range Plan”, “The Plan”, or LRP. 
The Plan documents the policy direction for the region and describes how 
transportation projects and programs will be implemented over a 20-year (or 
longer) period. It must be updated periodically by each state and metropolita
area. The regional ITS architecture can serve as a direct input to the pla
some cases the regional ITS architecture might be incorporated into th
itself.  Leading up to the publishing of the plan are a variety of planning
activities, as shown in Figure 29, which the architecture can also support.     
 
The long range plan is the expression of a state or metropolitan area’s long
ange approach to constructing, operating, and mr

transportation system. It is the policy forum for balancing transportation 
investments among modes, geographic areas, and institutions. A regional ITS 
architecture is related to both the statewide transportation plan, the 
metropolitan transportation plan, and agency long range plans.   
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How can a Regional ITS Architecture support the transportation planning 
process?  In the following basic ways that will be expanded upon below: 
 

 

 

support prioritization efforts.   

 

 

e first steps in using a regional ITS architecture to support 
ansportation planning is to determine the regional ITS architecture(s) that 

is 

itectures: 1) a regional ITS architecture 
developed by the Metropolitan Washington Area Council of Governments 
(MWACOG) that focuses on inter-agency relationships and 2) a Northern 
Virginia (NOVA) regional ITS architecture that was developed by VDOT.  
Where more than one architecture applies, it is important to understand the 
relationship between each architecture and the transportation planning 
process and document this understanding of how each architecture will be 
used.  It is also critical to coordinate the potentially overlapping architectures 
to minimize redundancy and ensure they are consistent.  See section 3.2 for 
more information on defining architecture scope.   
 
Operational Strategies 
 
The planning process usually begins with a regional vision and goals.  These 
goals are often very high level statements such as “preserve the 
transportation system” or “enhance public safety and security” (these are two 
of the six goals in the California Transportation Plan 2025).  These high level 
goals are then further defined as objectives, policies, or strategies. As shown 
in Figure 29, the strategies are primarily capital improvements or operational 

• The services described in the Regional ITS Architecture can provide the 
basis for operational strategies that can be used to improve the 
transportation system to meet the region’s vision and goals.    

• The Regional ITS architecture can be used to support evaluation and 
prioritization of strategies in two ways.  The first is through the definition in
the architecture of archiving and data collection systems that support 
collecting the data needed for evaluation.  The second is through the
detailed definition of ITS projects and their sequencing that can be used to 

• The definition of an integrated transportation system described by the 
Regional ITS Architecture can support a key element of the transportation
plan- for example the element “operations and management of the 
transportation system”.   

• The process of developing and maintaining a Regional ITS Architecture 
can help to enhance the linkage between operations and planning through
closer involvement of a wider array of stakeholders from both of these 
areas of transportation.   

 
One of th
tr
apply to the planning area.  In most cases, there is a single architecture that 
corresponds to the state or metropolitan planning area and the choice 
obvious.  In a few areas around the country, more than one regional ITS 
architecture may apply.  For example, the metropolitan Washington area, 
spanning the District of Columbia and portions of northern Virginia and 
Maryland, has two regional ITS arch
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improvements.    The Regional ITS Architecture can provide an array of 
potential operational improvements through the services that are defined in it.    
As an example, the following strategy (supporting the goal of preserving the 
transportation system) is contained in the California Transportation Plan: 
 

Use technology, innovative techniques, and new materials to enhance the 
life of the transportation system, provide safer work sites, enhance 
productivity, and provide real-time construction and maintenance 
information, including anticipated delays, to enable the traveler to plan 
their trip and avoid work zones. 

 
This strategy borrows from several of the services contained in the California 
statewide ITS architecture, including work zone management, traffic 
information dissemination, broadcast traveler information, and interactive 
traveler information. Additional examples of strategies with their roots in the 
Regional ITS Architecture can be found in other LRPs and overall this 
represents one way for the Regional ITS Architecture to be used in the 
planning process. 
 
Strategies that have traditional transportation projects as their primary 
solution, may add ITS elements or services as a part of the overall strategy 
solution.  For example, to reduce congestion, a corridor is planned for 
widening.  This project could also include incorporation of ITS elements and 
services to better manage the upgraded corridor.    
 
The selection of services to support strategies will be simplified for the 
planning organization if the Regional ITS Architecture has a needs section 
that provides a mapping from the needs (including the goals of the Long 
Range Plan) to the more detailed services of the architecture. 
 
 
Strategy Evaluation and Prioritization 
 
Transportation planners use a variety of tools to evaluate and prioritize the 
various strategies for transportation improvement.  Central to this evaluation 
is the concept of performance measures, which focus attention on the 
operating performance of the transportation system.  The Regional ITS 
Architecture (and to an even greater extent the ITS Strategic Plan described 

 Management 
apabilities provided by ITS services.   The performance measures and data 
ollection defined in the regional ITS architecture can provide access to 24/7 

 

below) can provide performance measures for Operations and
c
c
data, providing the planning organization the ability to measure non-recurring 
congestion, travel times and travel time reliability, and other aspects of 
system performance and service reliability across all modes. 
 
The Regional ITS Architecture provides a guide for the archiving of 
transportation data including the collection of data from various ITS 
operational systems.  These archiving capabilities revolve around regional 
examples of the National ITS Architecture entity, Archived Data Management
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Subsystem.  Furthermore the Regional ITS Architecture will have regiona
examples of ITS services such as ITS Data Mart (collection of historical data 
from a single source) and ITS Data Warehouse (collection of historical 
from multiple aspects of transportation).  These regional examples of these 
services describe connections and information that can be useful to p
in performing their evaluation and prioritization efforts.  While the automation 
of data collection 

l 

data 

lanners 

for archiving is usually a future activity (or project), the 
scussions that occur during the development of the Regional ITS 

dditional opportunities for data sharing that can 
ccur immediately even before projects for the automation of data sharing are 

ning, as well 

ations.  
tly in 

di
Architecture often present a
o
implemented.  This sharing of data between operations and plan
as the coordination that occurs in the development of the Regional ITS 
Architecture are examples of linkages between Planning and Oper
The concept of linkage between these two disciplines figures prominen
the FHWA Planning for Operations effort ( see 
http://plan4operations.dot.gov/default.asp).  A complete treatment of these
opportunities is included in the FHWA publication: Opportunities for Linkin
Planning and Operations.  This publication can be found at 
http://www.ops.fhwa.dot.gov/publications/lpo_ref_guide/index.htm

 
g 

. 
 

HWA has made available several software tools to support the evaluation 
ning 

loped 

, regional, and 

dict 
or 

rations planning applications under Federal 
Highway Administration’s Dynamic Traffic Assignment (DTA) research 

t 
dures 

s of Intelligent Transportation Systems (ITS). It 
is intended as a sketch-level or screening-level analysis tool for allowing 

F
and prioritization of ITS related strategies developed as part of the plan
process. These tools include: 

• IDAS (ITS Deployment Analysis System) is a software tool deve
by the Federal Highway Administration that can be used in planning for 
Intelligent Transportation System (ITS) deployments. State
local planners can use IDAS to estimate the benefits and costs of ITS 
investments – which are either alternatives to or enhancements of 
traditional highway and transit infrastructure. IDAS can currently pre
relative costs and benefits for more than 60 types of ITS investments. F
more information see http://idas.camsys.com/. 
• DYNASMART-P (Dynamic Network Assignment-Simulation Model for 
Advanced Roadway Telematics- Planning version) is a software tool 
developed for traffic ope

program. DYNASMART-P combines (1) dynamic network assignmen
models, used primarily in conjunction with demand forecasting proce
for planning applications, and (2) traffic simulation models, used primarily 
for traffic operations studies. For more information see 
http://www.dynasmart.umd.edu/. 
• SCRITS (SCReening for ITS) is a spreadsheet analysis tool for 
estimating the user benefit

practitioners to obtain an initial indication of the possible benefits of 
various ITS applications.  For more information see 
http://www.fhwa.dot.gov/steam/scrits.htm. 
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Regional ITS Architecture outputs, specifically the project sequencing output 
ion 
i-

tes 
tween transportation systems to meet the 

ansportation needs of the region.  Finally it translates these details to the 
 

ey to its 

that 

•

e 

 
 strategies and transportation services 

entified for the region.  These details may include the interfaces, the 
operational concepts and agreements necessary to implement the strategies 

ore 
ned, funded, and implemented to satisfy the regional goals.   

eveloping the project sequencing is to view the 
 line of strategies that can be expressed in terms 

may also be useful to planning staff as an aid to evaluation and prioritizat
of strategies.  The architecture provides a short-term and long-term, mult
modal view of the ITS systems in the region.  It provides the details of the 
transportation services and functions that can be provided by the 
stakeholders via ITS projects.  The regional ITS architecture also illustra
the interfaces necessary be
tr
definition of a set of projects to be implemented.  Usually these projects are
grouped by timeframe (e.g. short term, medium term, long term).  K
usefulness for the strategy evaluation and prioritization (as well as for the 
LRP as discussed below) is that this list of projects goes well beyond the 
short term projects that get included in the TIP (see Section 7.2 for a 
discussion of how the architecture can be used in developing this program 
element.)  The project sequencing contains information for each project 
may be useful to the evaluation or prioritization of the projects including: 

• Stakeholders 
• Cost 
• Benefits 
 Mapping to ITS Services 

 
Note that this project sequencing is not a replacement for prioritization, but 
rather, an input to the prioritization process.  In some regions, prioritization 
may already have occurred and be reflected in the project sequencing 
outputs. 
 
A Regional ITS Architecture provides a guide for how ITS projects can b
deployed to satisfy the vision and goals defined as part of the planning 
process.  The regional ITS architecture provides the details on how ITS can
be deployed to meet and satisfy the
id

and transportation services.  With these details, ITS projects can be m
clearly defi

 
One useful approach when d
long range projects along the
that will facilitate their inclusion in the LRP.  This higher level definition of 
projects (as compared to the more detailed descriptions contained in the TIP) 
is a closer fit to the needs of transportation planners and can support both 
evaluation efforts as well as provide material for the LRP. 
 
 
Long Range Plan 
 
One of the primary motives for ITS, and the regional ITS architecture, is the 
need for more effective management of existing transportation infrastructure.  
Many regions can no longer rely on adding capacity to keep pace with 
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increasing demand.  Instead, they are relying on more effective, integrated
management of the existing infrastructure.  Recognizing this need, many 

 

gions are beginning to include a section of the plan on “Management and 
perations”, which can be defined as an integrated approach to optimize the 

performance of existing infrastructure through the implementation of 
multimodal, intermodal, and often cross-jurisdictional systems, services, and 
projects.  The recently passed law, “Safe, Accountable, Flexible, Efficient 
Transportation Equity Act: A Legacy for Users’’ or ‘‘SAFETEA–LU’’, 
emphasizes the need to include Management and Operations in each 
region’s Long Range Plan.  According to the legislation (Section 6001 (i)) 
metropolitan planning areas must include “operational and management 
strategies to improve the performance of existing transportation facilities to 
relieve vehicular congestion and maximize the safety and mobility of people 
and goods.” The regional ITS architecture can provide the technical 
underpinning to this portion of the Long Range Plan. 
 
One of the primary purposes of the Regional ITS Architecture is to define how 
an integrated transportation system (of ITS elements) might evolve in a 
region.  To do this the architecture describes elements (e.g. various ITS 
assets) that are interconnected to provide operations and management of the 
transportation system.  The architecture development and maintenance 
process provides an accessible way for transportation planners to become 

rtation system might 
volve, and express this via the details of the architecture.   

Ps that 

escription (at the level of detail appropriate to the LRP) of the ITS portion of 

just 

er the 
he 

y-to-day operations. 
his class of actions generally falls under the umbrella of Intelligent 

init
 

s b
Aut
activities in the region as part of the 

re
O

more focused on integrated management and operations.  Operations 
practitioners have a vision for how this integrated transpo
e
 
A Management and Operations section should be considered in all LR
are related to regional ITS architectures – including agency plans, 
metropolitan area plans, and statewide plans.  This LRP section makes the 
connection between the integrated system plan of the architecture and the 
overall transportation planning process.   The section can serve as a 
d
the regional transportation vision.  Some regions will include their Regional 
ITS Architecture explicitly as a part of this section in the LRP while others 
include it by reference.   
 
An example of this type of inclusion is taken from the 2030 Metro Vision 
Regional Transportation Plan (for the Denver metropolitan region):  Und
System Management and Operational Improvements element they have t
following: “Personnel and technology are necessary to “actively” manage the 
transportation system to assure efficient and effective da
T
Transportation Systems (ITS).”  The section then summarizes the key 

iatives or areas of their Regional ITS Architecture.   

Another approach used in many LRP’s is to have a separate section (or 
u section) devoted to ITS.  The North Jersey Transportation Planning 

hority, in their Regional Transportation Plan, has a subsection on ITS 
chapter on Implementation.  This plan 
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als  is 
refe
 

nt of 
the or the 
dev
Arc  
ado
Re
ado l ITS Architecture.  Formal adoption adds credibility to 

arc
arc
arc
rec e 
to the ITS architecture having a distinctly different (e.g. larger) geographic 

 
Wh
pra LRP 
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cre ed 
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In  the regional ITS architecture 

, or 
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the
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adv ext.  
 

inc
ma
cha
tec
act
Ma he 

a p  
pub
 
Ma m 
“executive summary” level descriptions and graphics that present the 

te
itecture documentation and included 

o has a summary of the regional ITS architecture as an appendix that
renced in the ITS subsection. 

Since the Regional ITS Architecture can directly support the developme
 Long Range Plan (as well as the evaluation activities that are used f
elopment of the plan), it is recommended that the Regional ITS 
hitecture be formally adopted by the regional planning organization.  This
ption should ideally occur at the close of the initial development of the 

gional ITS Architecture.  There are a couple of benefits to formally 
pting the Regiona

the Regional ITS Architecture, allowing planners to use aspects of the 
hitecture with the knowledge that the region has agreed to the 
hitecture.  Formal adoption also encourages additional rigor in the 
hitecture maintenance process. There are situations where this 
ommendation will not be practical due to institutional complexities or du

scope than the regional planning organization.  

en the architecture is used to support development of the LRP, it is a good 
ctice to align major maintenance updates of the architecture with the 
ate schedule, ideally updating the architecture some months prior to the 

ation of the LRP update.  Minor updates of the architecture are suggest
re frequently (e.g. yearly) to align with programming activities (discussed in 
ction 7.2). 

order to further define the connection between
and the LRP, it is recommended that the regional needs, objectives, goals

licies described in the LRP be tied to the ITS services (or other aspects of 
 architecture).  This might be done as part of an ITS Strategic Plan (see 
owing discussion), or as an augmented output of the Needs and Services 
tion discussion in Chapter 4.  Making this explicit connection between the
hitecture and the larger transportation planning language will help to 
ance the concepts of the “technical” architecture into the planning cont

The Mobility 2030 Transportation Plan for the San Diego Region actually 
ludes the regional ITS architecture in a way that is representative of what 
ny regions have done.  This LRP includes a “System Management” 
pter that focuses on management of existing facilities using ITS 
hnologies.  The chapter references the regional ITS architecture, which is 
ually included in the LRP as a separate technical appendix.   The System 
nagement chapter includes refined graphics like Figure 30 that present t

integration opportunities identified in the architecture in a non-technical, 
p roachable representation suitable for decision makers and the general

lic.   

ny regions have recognized that the regional ITS architecture benefits fro

gration opportunities identified in the architecture in an accessible way.  in
These graphics can be used in the arch
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in higher level documents such as the LRP that will be read by many who are
not well versed in ITS architecture. 

 

 
Figure 30: San Diego Long Range Plan Excerpt – IMTMS 
 

 
The ongoing maintenance of the architecture (which is covered in Section 8) 
is often the responsibility of the regional planning organization.  The same 
organization is also frequently responsible for establishing the processes for 
architecture use in planning, programming, and project implementation.  
When this is the case, it is recommended that architecture use and 
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maintenance be included as one of the work elements in the Unified Planning 
Work Plan document (UPWP) or in the Simplified Statement of Work for the 
planning organization.  The UPWP is required for metropolitan areas of 
greater than 200,000 population and defines the MPO’s short-term (1–2 year) 
planning priorities within a metropolitan planning area.  The Simplified 
Statement of Work is a similar plan which is created by smaller regions.   By 
establishing the process, tools, and support for architecture use and 
maintenance in these plans, the MPO can ensure financial support for these 
critical activities. 
  
Stakeholder Involvement 
 
A Regional ITS Architecture provides a vision of how Intelligent 
Transportation Systems (ITS) and ITS projects can be deployed to satisfy the 
goals and objectives outlined in the Long Range Plan.  Key to the 
development and maintenance of the Regional ITS Architecture is the 
involvement of a wide array of stakeholders.  Based upon the scope of the 
architecture, this set of stakeholders can (and should) extend beyond the 

ehicle operations, tourism 
gencies, media, and private sector transportation service providers may be 

he architecture development effort has a second beneficial effect on 
s 

s in 

 
lan 

 the 
 A complete treatment of these 

pportunities is included in the FHWA publication: Opportunities for Linking 

e a 
 that 

endencies that exist in a region and how agencies can benefit 
om each other’s activities.   

ed.  
Since effective applications of ITS often cross modal or institutional 

agencies traditionally focused on development of the Long Range Plan.  
Stakeholders such as public safety, commercial v
a
involved in the architecture development (and maintenance) effort.   
 
T
stakeholder involvement in the planning process.  The architecture serves a
a focal point for coordination and collaboration between planning and 
operations practitioners. It can also help to engage operations manager
regional planning.  The architecture defines specific services, 
interconnections, and projects on a time horizon that is usually commensurate
with the LRP timeframe.  By encouraging the operations practitioners to p
an evolution of their systems well beyond the current set of projects, it 
connects their long term thinking with that of the transportation planners.   
The regional ITS architecture is one of the opportunities for improving
connection between planning and operations. 
o
Planning and Operations.  
 
Although the central purpose of a regional ITS architecture is to provide 
structure to the technical components and allow the interdependencies 
between systems to be identified, a regional ITS architecture can also mak
significant contribution to mobilizing stakeholders.  One reason for this is
a regional ITS architecture serves as a visible demonstration of the 
institutional dep
fr
 
Since the regional architecture includes a complete accounting of the current 
and planned ITS inventory, it can serve as a discussion point for all 
stakeholders to gain buy-in and make their needs known and accommodat
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boundaries, an architecture can help stakeholders identify areas where 
resources and funding can be leveraged via inter-agency cooperation.   

velopment (and which might have responsibility for 
rchitecture maintenance- see the following chapter) to also take a leading 

n 

use this committee may evolve to 
lightly different agency participation, or to different personnel within a given 

ber 
ight be 

ssion of how the Regional ITS Architecture supports LRP 
 

r, 

cture 

l 
rategic Plan) to improve its 

 
To the extent that transportation planning and architecture development 
encourages team building and dialogue, it is likely that the collaboration 
established through the architecture effort could be used to address other, 
non-architecture related issues. In addition to further motivating traditional 
planning participants, a regional ITS architecture can help identify and 
engage new participants.  
 
It is an excellent idea to have the committee that was formed to undertake 
architecture de
a
role in overseeing the use of the architecture in the planning process.  I
many regions this committee is a part of, or reports to the MPO and so is 
naturally engaged in the transportation planning process. As it moves to the 
roles of monitoring maintenance and 
s
agency (e.g. an agency’s operations planner might be the committee mem
during architecture development, but the agency’s technical expert m
the representative at this later phase). 
 
The previous discu
development may initially have limited applicability given the current state of
the regional ITS architecture and the current structure of the LRP.  Howeve
the regional ITS architecture (and the ITS Strategic Plan discussed below) will 
be periodically updated (see the discussion of Architecture Maintenance in 
Section 8) to support updates of the LRP.  At each update of the archite
consider changes to the architecture outputs that will provide improved 
support to the LRP.  Figure 31 illustrates this idea of evolving the Regiona
ITS Architecture (and any corresponding ITS St
usefulness in supporting the LRP. 
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Long Range 
Plan

Long Range 
Plan

Regional ITS
Architecture/ 

ITS Strategic Plan

Regional ITS
Architecture/ 

ITS Strategic Plan

Strategies,

 
gional ITS Architecture Use over Time 

  

 
s known as a ITS Strategic Assessment or 

e 

 the product of separate efforts.  In the former 
 Plan may be one of several documents produced 

evelopment.   In some cases the regional ITS 
f a larger effort and the architecture may represent 
 Strategic Plan documentation.  In more recent 

e 

Evaluations,
Documentation

Original 
outputs

Updated
outputs

Figure 31:  Enhancing Re
 

7.1.2 ITS Strategic Plans 

An ITS Strategic Plan (sometime
ITS Deployment Plan) is a guide for implementation of ITS in a region.  Thes
plans may result as a part of the overall regional ITS architecture 
development effort, or may be
case, the ITS Strategic
during the architecture d
architecture is just a part o
 portion of the overall ITSa

examples where the ITS Strategic Plan was created via a separate effort, th
regional ITS architecture is referenced in the plan. Figure 32 shows that in 
whatever form or relationship exists between the architecture and the ITS 
strategic plan, these efforts can be used to support both the LRP and the 
Transportation Improvement Program which is covered in the Section 7.2. 
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hy have regions created ITS Strategic Plans?  There is no requirement (e.g. 
e Policy/Rule requirements for regional ITS architecture) for an ITS 
trategic Plan, but many regions have found this a useful way to define their 
S needs and provide input to the formal planning process.   Regions have 

sed this plan as a bridge between the details of the regional ITS architecture 
nd the transportation planning discussion contained in the Long Range Plan.   

o 

the reasons 
ese additional elements can help provide a better linkage between the ITS 

architecture and the regional transportation plans) are: 
 
• ITS Vision: This short statement of why the region is deploying ITS can 

serve as a tie-in to the larger transportation vision that is articulated in the 
Long Range Plan.   

• Needs, Goals, and Objectives addressed by ITS:  Defining the needs, 
goals, or objectives (or in some areas policies) that ITS will address 
provides a direct connection to the needs, goals, or objectives that are the 
basis of the Long Range Plan.  Tying the ITS deployments to larger 
transportation issues of the region is an excellent way to inject ITS 
projects into the regional planning process. 

Figure 32:  ITS Architecture and ITS Strategic Plans 
 
W
th
S
IT
u
a
 
Often the ITS Strategic Plan includes several of the architecture outputs.  The 
most common architecture outputs contained in the plans are the project 
sequencing and list of agreements discussed in Chapter 6.   
 
What distinguishes these plans is that they usually contain elements that g
beyond the set of requirements found in the Policy/ Rule.  Some of the 
lements that are often included in ITS Strategic Plans (and e

th
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• Strategies for ITS deployment:  Transportation planning tends to 
articulate “strategies” for regional transportation.  The Regional ITS 
Architecture as described in the previous sections tends to have specific 
elements, services, information exchanges and projects as its outputs.  
What is missing in the usual list of architecture outputs is a strategy for 
how ITS will be deployed over time.  Many regions add this to their ITS 
Strategic Plans.  

• Funding considerations: Funding sources and funding requirements for 
ITS deployments may be considered.  In order to make these funding 
assessments, some deployment considerations must be evaluated.  
Issues of funding system operations and maintenance are especially 
important to ITS deployments, and consideration of this topic may be 
included. 

• dentify 
ificity in 

the strategic plan.  For example, a single general surveillance project for a 

h 
 

 Gaps in planned projects:  The Regional ITS Architecture suggests 

y 
additional projects might be needed to 

address priority needs.   
re ultimately “scored” 

with some factoring of cost/benefit as the projects move to the 
rom 

cture to support 
these services is critical to the successful implementation of ITS projects.  

he common thread in the topics given above is the desire to better connect 

 

 Detailed project definitions:  The regional ITS architecture may i
general regional projects that are then defined with additional spec

metropolitan area may be split into several phased projects that add 
instrumentation to different parts of the metropolitan area over time.  The 
location-specific projects may be defined so they are coordinated wit
other planned capital improvements or simply to stage the implementation
so the highest-priority locations are instrumented first as funds become 
available.  The more detailed location-specific project definitions are 
required to support accurate cost estimates. 

•
elements, services, and information exchanges that will be implemented 
over the timeframe selected for the architecture.  The projects listed in the 
architecture invariably implement only a subset of the parts of the 
architecture.  Identification of the “gaps” between the project list and the 
architecture, along with a prioritization of the gaps can result in a ver
useful understanding of where 

• Benefits Analysis:  Since transportation projects a

programming stage, having a discussion of the benefits that accrue f
ITS projects can assist in understanding the benefit part of the cost/ 
benefit equation for these projects. This discussion of cost/ benefits could 
be a part of the Project Sequencing output or a part of a Strategic Plan, 
depending on the approach taken by the region.  

• Communications Plan:  The architecture focuses on transportation 
services, but the supporting communications infrastru

Consequently some regions will create communications plans as part of 
their strategic plans to identify the issues, strategies, and regional 
solutions surrounding this important aspect of ITS deployments.   

 
T
ITS deployments (as described in the regional ITS architecture) to the 
transportation planning process (as described by the LRP).  The Strategic
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Plan focuses on Management and Operations strategies (because that is the 
primary focus of ITS services), which are a required aspect of the LRP.  
 
Regions should consider the content and organization of their LRP and 
develop an explicit connection between the goals, objectives, or policies of 

e LRP and the regional ITS architecture.  This may involve going beyond 

re 

e 
ts 

th
the basic Policy/Rule definition (e.g. developing one or more of the topics 
listed above) but it will allow a clearer connection between their architectu
and the planning process.  Whether this takes the form of a separate ITS 
Strategic Plan or is contained in architecture documentation is entirely at the 
discretion of the region.  
 

7.1.3 Other Planning Activities 
As shown in Figure 33, several other planning activities provide inputs to th
long range plan.  These planning activities can also be supported by outpu
of the regional ITS architecture as described below. 
 

Additional 
Planning 
Activities

Safety 
Planning

Congestion 
Management 

Process

Development of Long-Range
Transportation Plan

Development of Trans
Improvement Program

portation

Transportation Planning P. . .

. . .

rocess

Development of Long-Range
Transportation Plan

Development of Trans
Improvement Program

portation

Transportation Planning P. . .

. . .

rocess

 

ent 

 

nd would be 
familiar to planners under its old name- congestion management system.  
Figure 34 shows an overview of the steps involved in this process as well as 

Figure 33: Other Planning Activities 
 
Congestion Management Process 
SAFETEA-LU defines the congestion management process (CMP) as: 
“Within a metropolitan planning area serving a transportation managem
area, the transportation planning process under this section shall address 
congestion management through a process that provides for effective 
management and operation, based on a cooperatively developed and 
implemented metropolitan-wide strategy, of new and existing transportation 
facilities eligible for funding under this chapter and title 23 through the use of
travel demand reduction and operational management strategies.”  The 
requirements for CMP were not changed by the new law, a

the places where linkages can exist to the Regional ITS Architecture.  
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 34:  Congestion Management Process Figure

he following will highlight the key steps in the CMP process and how the 
ies.   

The
region
will be used to identify congestion and to support the evaluation of the 
effe
archite
the measurement activities.  In addition the architecture defines a set of 
inte ement. It is suggested that 
the
recurring congestion.  This latter issue is something that ITS related 
strategies are particularly good at addressing 

 define the extent and duration of congestion as well as determine 
e causes of congestion, data collection or traffic monitoring capabilities 

r 

on management process is to define and 
operational management strategies to 

reduce congestion.  These represent a subset of the overall regional 
strategies mentioned as part of the planning process shown in Figure 29.  

 
T
regional ITS architecture might support these activit
 

 initial step in the process is to develop performance measures for the 
 that define the congestion and ways to mitigate it.  These measures 

ctiveness of congestion reduction strategies.  The regional ITS 
cture can define operational data sources that can be used to perform 

rfaces that can support performance measur
 performance measures consider not only recurring congestion, but non-

 
In order to
th
must be implemented.  Many of these data collection capabilities, eithe
existing or new, represent ITS capabilities, and as such should be included in 
the regional ITS architecture.  Where projects need to be implemented to 
provide data collection or traffic monitoring capabilities the regional ITS 
architecture, through the project sequencing output will provide the definition 
of the project. 
 

he next step in the congestiT
evaluate travel demand reduction and 
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And as such the regional ITS architecture defines services that can be 
cluded in the toolbox of ITS congestion management strategies. 

tion of 
ent 

g, 
nd as stated above many of these capabilities would be defined in the 

d 
e the 

’s 

AFETY-LU introduced a new core Federal-aid funding program called the 
 goal is to achieve a 

ignificant reduction in traffic fatalities and serious injuries on all public roads. 

ms and opportunities for correcting these 
afety problems.  This safety plan is meant to be the result of consensus 

ng 

sentatives conducting Operation Lifesaver 

 services elements (including integrated, 

 Figure 35: 

in
 
Monitoring the effectiveness of the strategies selected requires evalua
the efficiency and effectiveness of implemented congestion managem
actions. Some of these actions  represent ITS projects that are described by 
the regional ITS architecture.  Evaluation implies assessment of performance 
measures through capabilities such as data collection or traffic monitorin
a
regional ITS architecture, both from a description of the systems an
interfaces and from the definition of the projects implemented to provid
capabilities.   
 
Finally, the CMP involves documentation of the above steps (and their 
results), as well as definition of a process for periodic assessment of the 
efficiency and effectiveness of implemented strategies, in terms of the area
established performance measures. 
 
These CMP steps provide outputs that support development of both Long 
Range Transportation Plans (described earlier) and Transportation 
Improvement Program (TIP), described in the next section.   
 
Safety Planning 
S
Highway Safety Improvement Program (HSIP), whose
s
This section of SAFETY-LU (1401) mandates that to access the funds from 
this program a state must create a Strategic Highway Safety Plan that 
identifies and analyzes safety proble
s
among a wide array of stakeholders including: 
• a highway safety representative of the Governor of the State; 
• regional transportation planning organizations and metropolitan planni
organizations,  
• representatives of major modes of transportation 
• state and local traffic enforcement officials; 
• repre
• representatives conducting a motor carrier safety program  
• motor vehicle administration agencies; and 
• other major State and local safety stakeholders; 
 
The plan should “address.. Engineering, management, operation, education, 
nforcement, and emergencye

interoperable emergency communications) of highway safety as key factors in 
evaluating highway projects” (Section 1401(6) I).   
 
The regional ITS architecture can support the development of these plans in 
everal ways as shown ins
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• Stakeholder interaction 
• Definition of safety related services 

 
• Definition of projects to implement these safety services 
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 regional ITS 
rchitecture.  The process of creating an architecture brings these various 

.   

e 

 

e 

Figure 35: Safety Planning and the ITS Architecture 
 
The list of stakeholders involved in the development of the plan includes 
many stakeholders involved in the development of the
a
stakeholders together and facilitates communications and consensus 
between them, which can be useful for the development of the safety plan
 
Some (but by no means all) of the solutions to safety problems that are 
included in the strategic highway safety plan are ITS services contained in th
regional ITS architecture, which will contain a description of the systems, 
interfaces, and information flows that define the service.  The outputs of the 
regional ITS architecture could be used directly in the safety plan to describe
the ITS related solutions.   
 
Finally, the project sequencing output of the regional ITS architecture 
contains projects that address safety issues, and information from the project 
sequencing can be used in the development of the safety plan.   
 
Additional Planning Activities 
There are several additional planning activities commonly performed at th
regional or statewide level that can be supported by a regional ITS 
architecture.  These include: 
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• Freight planning 
• Security planning 
• Operations planning 
 
Many states and MPOs address freight planning as part of their long range 

de or 
and 

develop 

he basic 

 
hitecture may be 

f use in performing these steps if the architecture considered freight related 
n 

spects of the architecture may be useful as a source of 
information on stakeholder, services, interfaces, and information flows that 

directly affect freight management.   
 

ecurity planning may address many aspects of security including information 
ecurity, personnel security, and security management. 

formation security deals with securing the origin, transmittal and destination 
f the information.  Operational Security is responsible for protecting 
ansportation assets against both physical and environmental threats.  
ersonnel security is responsible for ensuring that transportation personnel 
o not inadvertently or maliciously cause harm to ITS assets and have proper 
aining in the event there is a security-related incident. Security management 
rovides the underpinnings for the other security areas and addresses among 
ther things system security policy.  A regional ITS architecture identifies 

security related services that would be applicable to the development of these 

e 

n 

 
 
 

planning efforts. Some take a more active approach by building statewi
metropolitan pictures of freight movement through the development of st
alone, integrated, multimodal freight plans. Still others have begun to 
analytical tools or freight data collection programs to develop freight 
performance measures or to help guide freight policy and transportation 
investment decisions.  However addressed, freight planning covers t
planning process steps identified in Figure 29 - identify goals (or needs), 
develop strategies to meet these goals or needs, evaluate the strategies, and
document the recommended strategies.   A regional ITS arc
o
services.  In that case it would be used in a similar way to the discussio
found in Section 7.1.1 Long Range Planning.  In addition the commercial 
vehicle operations a

in

S
security, operational s
In
o
tr
P
d
tr
p
o

types of plans.   
 
Operations planning includes things like the planning for the level of 
investment needed in individual agencies, covering areas like Safety Servic
Patrols, Personnel, Maintenance Operations, Transit Operations, etc.   The  
Regional ITS Architecture (or ITS Strategic Plan) can support aspects of 
these plans through the project sequencing output or through the descriptio
of services contained in the architecture.   
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7.2 Use for Programming/Budgeting/Capital Planning 
 

Regional and statewide programming and agency capital planning (a.k.a. 
budgeting) involve identifying and prioritizing ITS projects.  The result is 
funded projects.  These processes a
 

re shown in Figure 36. 

Plan
Orga

Project

Project

Project
Project
Project

Project w/ITS

Project w/ITS 

ning 
nization

1. Project
2. Project
3. ITS Project

ITS Project
ITS Project  

ing/Budgeting/Capital Planning 

fine an ITS project links the objectives 
 the architecture with the ITS deployed in 

 deployed by many organizations 
ransportation, transit agencies and many 

oordination begins in the initial planning and funding phase. 
 

o y a variety of sources.  ITS projects 
 

l 

intermodal program of transportation projects that is consistent with the long 
range transportation plan for a metropolitan area.  At the statewide level there 
is a corresponding Statewide TIP (STIP) that is consistent with the long range 
statewide transportation plan.  The TIP/STIP assigns federal funding to a 
prioritized list of specific projects to be constructed over a several-year period 
(usually three to six years) after the programs approval. 

Figure 36: ITS Project Programm
 
Using a regional ITS architecture to de
and needs of the region identified in
the field.  In a region, ITS projects are
including the State Department of T
local agencies and authorities.  If projects of the various organizations are 
defined from the same reference point, the regional ITS architecture, then 
c

ITS pr jects in a region may be funded b
that are funded with federal funds are programmed by Metropolitan Planning
Organizations (MPOs) and State DOTs with input from transportation 
agencies in the region.  All organizations in a region, whether they use federa
funds to deploy ITS or not, perform short term planning via their capital 
planning (i.e. budgeting) process. 
 
Architecture Use in Programming Federal Funds: 
 
The Transportation Improvement Program (TIP) is a staged, multiyear, 
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As discussed in Section 7.1, a regional ITS architecture can be adopted as 
part of or by reference in the Long Range Transportation Plan (LRTP).  If this 
is the case, ITS projects should flow from the LRTP into the TIP in the same 
fashion as capital projects.   
 
Whether the regional ITS architecture is incorporated into the LRTP or not, 
the architecture can be used to define ITS projects that are submitted for 
federal funding.  In some regions, ITS projects in the TIP/STIP are not defined 
in much detail.  Sometimes merely a placeholder for ITS projects is included.  

 the 
rojects can be specified in greater detail thereby allowing more realistic 

egions, 

proj t
base th
defined e 
ITS pro

When p
agenci
about t
answer
others 
and/or 
project
regiona is 
just oject is 
fund  

In the T
ITS pro
require
Transp
softwar
Metropolitan Area Transportation Solutions (AMATS) has a checklist for 
project sponsors and the section on programming is shown in Figur

The pro eral 
funds t
prioritiz
process as it reflects the vision for ITS in the region so a factor in prioritization 
sho  
regions
include
Island S
their IT

A benefit to using a regional architecture to define ITS projects is that
p
estimates of the costs, benefits, schedule, etc.  
 
The process for defining projects differs across the nation.  In many r
pro tjec  sponsors (i.e. DOT, transit agencies, local agencies, etc.) submit 

ec s to the planning agency for potential funding.  Project sponsors should 
e projects submitted on the needs of the region.  As ITS needs were 
 in the regional ITS architecture, the architecture can be used to defin
jects as described below. 

roject sponsors submit ITS projects for programming, some planning 
es require that the sponsors submit architecture-related information 
he project.  Some agencies merely require yes/no questions to be 
ed regarding the project’s inclusion in the regional architecture while 
request more detailed information such as the elements, services, 
interfaces of the architecture to be deployed in the project.   If an ITS 
 is submitted which is not included in or is not consistent with the 
l architecture, a justification for the project should be required.  If it 

ified, the impacted stakeholders support the project, and the pr
ed, the regional architecture should be revised to incorporate the project.

IP/STIP, projects that contain ITS elements should be designated as 
jects so that projects sponsors are aware of the associated 
ments from the FHWA/FTA Rule/Policy.  The Metropolitan 
ortation Commission identifies ITS projects in their TIP (within their TIP 
e system, WEB FMS) as shown in Figure 37.  The Anchorage 

e 38. 

gramming process involves prioritizing projects and using fed
o fund the top priority projects.  Each region has a process for 
ing projects.  The regional ITS architecture can be useful in this 

uld be how well a project fits within the regional architecture.  In some 
, projects (of some categories) are allotted additional points if they 
 elements or interfaces of the architecture.  For example, the Rhode 
tate Planning Commission assigns points to projects that enhance 

S network based on the scale shown in Figure 39.  
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Y N Help/ info  

Y N Help/ info  

Y N Help/ info  

your project an Intelligent Transportation System (ITS) project or does it 
clude ITS components?  If you answer YES please also answer 1b and 1c.

oes your project have the potential to be a ‘major’ ITS project? 

your project included the Bay Area Regional ITS Architecture?

1a. Is 
in

1b. D

1c. Is 

Y N Help/ info  

Y N Help/ info  

Y N Help/ info  

your project an Intelligent Transportation System (ITS) project or does it 
clude ITS components?  If you answer YES please also answer 1b and 1c.

oes your project have the potential to be a ‘major’ ITS project? 

your project included the Bay Area Regional ITS Architecture?

1a. Is 
in

1b. D

1c. Is 

 
Figure
Design

 

 37:  Metropolitan Transportation Commission ITS Projects 
ation 

eStep On :  Planning / TIP Development 

ith Federal ITS RegulationsProject Agency Sponsors Agree to Comply w  
Whe a
Program stions 
in the P ination process

n  project is nominated or added to the AMATS Transportation Improvement 
 (TIP), project agency sponsors will provide answers to the following que

roject Information Packet during the project nom :  
a. Does my project include any ITS elements? * 
b. Does my project use funds from the federal highway trust fund (including 

the mass transit account) now and/or in the future? 
If you are not sure, consult with the AMATS Coordinator. 

c. Does the project sponsor agree to comply with the federal ITS 
requirements? 

If the answer is YES to the first two questions, then your project must comply w
federal requirements or AMATS could be subject to loss of funding.  Project agenc
sponsors must agree to comply with the federal requirements.  The agreement will be
documented as specified by AMATS.  Pr

ith 
y 

 
oceed to Step Two.  If the answer is yes to 

the first question, but no to the second, project agency sponsors are encouraged to 
this Checklist to foster a more efficient system. 

 
face transportation system. 

Fig e

Transportation System network 

 already in 

neg , 

Figure
Scorin

use the steps recommended in 
4. ITS means electronics, communications, or information processing used singly

or in combination to improve the efficiency of a sur

ur  38: AMATS Project Sponsor Checklist 

ances Intelligent 
 
g.  Enh

5 points:  provides hardware and/or monitoring equipment to implement Rhode 
WAYS Strategic Deployment Plan or RIPTA ITS Plan (bus fareboxes, vehicle 
locators, etc.) 

1-4 points:  installation of fiber-optic cable on off-system highway; enhances 
dissemination of information; provides for shared use of equipment
place 

0 points:  no ITS elements are part of the project 
ative points:  project is on a RhodeWAYS route that calls for ITS equipment
but equipment not provided 

 39:  Rhode Island State Planning Commission ITS Project 
g 
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A regional architecture may better support programming if the project 

 
d 

 
d 

to 
orrespond to the TIP cycle. 

 
Archit apital Planning: 
 
All age transit agencies, local municipalities, etc. 
use a budgeting process to allocate funds to projects.  A regional ITS 
architecture should include the existing and planned elements of all 
stakeh  they are or will be interfaced with other ITS elements in 

e region.  Therefore, all organizations can use the architecture to define ITS 
project
 
Many I
improv
progra  
efficien rd of the 
ITS im ntify 
these o me agencies are considering policies to review each 
capital project to determine if ITS measures should be included before the 
pro
practic
“carry n 
stablished policy.   For example, Georgia DOT is incorporating such reviews 

to thei r 
admin
constr
 
Archit
 
A regio
Sectio
and/or
 

ome agencies and regions have created and used ITS Strategic Plans to 
define ITS projects.  A strategic plan determines the ITS vision of the agency 
r region and how the vision will be deployed.  A strategic plan identifies 

locatio  
implem
taken 
funds.
 
As the projects defined in a regional ITS architecture are sequenced and 
have defined characteristics (See Section 6 on Project Sequencing for 

sequencing and related architecture elements are updated on a maintenance
schedule that supports the TIP cycle.  The architecture should be update
prior to a project submittal request so that it can be used by project sponsors
to identify projects.  If thorough updates to the architecture are to correspon
to LRTP updates, less major revisions to the architecture can be made 
c

ecture Use in Organization C

ncies including State DOTS, 

olders and how
th

s, as defined below, and feed them into their budgeting process. 

TS improvements are implemented as part of larger capital 
ement projects.  As traditional capital projects are defined and 
mmed, it is important to identify the associated opportunities for
t ITS implementation.  The regional ITS architecture is a reco
plementation planned by each agency that can be used to ide
pportunities.  So

ject moves forward.  Many agencies do this type of review as good 
e, but these opportunities would be identified more consistently and 
more weight” if this check was formally defined and required by a

e
r Plan Development Process that sets the procedures and steps fo
istering Federal-Aid projects from project identification through 
uction award.   

ecture Use to Identify and Define Projects: 

nal ITS architecture includes a sequence of projects as described in 
n 6.  Projects from the architecture should feed into the programming 
 capital planning processes. 

S

o
n-specific projects and the timeframe for deploying them.  Typically an
entation plan for deploying the projects is defined.  ITS projects are 

directly from the plan and submitted for funding (with Federal or other 
) 
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info  an ITS strategic plan, 
organi fine ITS projects to be submitted 
for fun
 
To obt  define a proposed ITS project.  The 
information contained in a regional ITS architecture can be used to define 
projects with more detail in order to better scope them and establish project 
budge
 
Some ture can be used to define an ITS 
project
• Review the list of stakeholders to identify those that should be involved with 

the project and those that are or may be impacted. 
• Use  

con  
invo

• Rev ments 
pote
pote
faci

• Use the defined interfaces between ITS elements to identify current and 
futu

• Utili
depend  
coordinate

• Apply the p  
benefits, te stitutional issues and readiness to 
clearly def

• Gain a tho  elements and interfaces included in a 
project to m roject budgets. 

 
Keys for Suc endation): 
 
The most cha egration of a regional 
ITS architectu t that there is more 
than one plan n the 
State Departm  their 
respective
 
Another critic
projects in a 
generally not
contain al
architectu s 
understandin  
in the region, , 
program, and d 
and therefore

rmation on defining projects), just as in
zations can use the architecture to de
ding from any source. 

ain funding, a project sponsor must

t requirements.      

potential ways a regional ITS architec
 include: 

 the stakeholder roles and responsibilities defined in the operational
cept to clearly define the roles and responsibilities of the stakeholders
lved in the project.   
iew the relevant service(s) (i.e. market package(s)) to identify ele
ntially directly or indirectly associated with the project and recognizing 
ntial partners to share development costs, material and/or labor, 

lities, etc.   

re integration opportunities. 
ze the sequence of projects to gain insight into the timelines and 

encies of a project with others including identifying opportunities to
 with capital projects.   
roject description of the project sequencing including costs and
chnical feasibility, potential in

ine the project.   
rough understanding of the

ore accurately estimate p

cess (Process Recomm

llenging issue to be addressed in the int
re into the project planning process is the fac
ning process in a region.  Coordination is critical betwee
ent of Transportation, MPO(s), and all organizations in

 programs, budgets, and/or capital plans.   

al issue is coordination of Federally and non-Federally funded 
region.  In many regions, non-Federally funded projects are 
 included in the TIP/STIP.  A regional ITS architecture should 

l ITS elements and projects within the scope of the regional ITS 
re irrespective of funding source.  As the ITS Architecture enable

g and coordination of all ITS related projects for all stakeholders
 stakeholders can benefit from using an ITS Architecture to plan
 deploy all ITS projects not just those that are Federal funde
, must meet the Rule/Policy requirements..  
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Initial Project Proposal 

Project Scoping Report 

Transportation 
Improvement Program 

Long Range Plan 

Requires 
Federal 
Funds? 

yes 

no 

Project Programming 

ITS 
Architecture 

Supports

 
Agencies tha
ITS architectu ultiple agencies 
may add p  from the project may 
be more regio  savings for a 
particular age oting 
integration pr gency project 
sponsors.  Fo ments (MAG) 
MPO has a d on that favors ITS 
integration pr rt 
multiple agen  
projects with  faced by 
individual 
 
To ensure ITS
regional ITS a
funding of pro  
established.  
programming us ITS 
stakehold  nsibility
deployment o es 
in every region so the process to best support ITS deployment based on the 
architecture s  region’s pro
 
As an example, the New York State DOT (NYSD
process illust ec 7, 2005 “Best Practices for ITS 
Standards” re

 

 

 

 

 

 

 

 

Figure
 
The “Initial Project Proposal” and “P
documents, and the LRP and TIP are local MPO documents.  The Project 
Scoping Report is prepared for all funded projects, irrespective of the source 
of funds.  Also, in any case, the project scoping report will describe ITS 
elements with interfaces and information flow interfaces that are inherited 

t sponsor integration projects that are identified in the regional 
re may face several hurdles.  Involvement by m

erceived risk to the project and the benefits
nal in nature and difficult to quantify as hard
ncy.  The region can offset these hurdles by prom
ojects to encourage support from individual a
r example, the Maricopa County Area Govern
ocumented process for ITS project prioritizati
ojects that are identified in the ITS strategic plan and suppo
cies.  A prioritization process like this that favors integration
regional benefits can help to offset the hurdles

agency project sponsors.   

 is deployed based on the regional vision contained in a 
rchitecture, a process for local and regional planning and 
jects based on the regional ITS architecture should be
Policies and procedures to incorporate ITS projects in the 
/budgeting processes could be set or a group of vario

ers could be assigned the respo
f ITS in the region.  The process

hould be adapted to the

rated in Figure 40 (from their D
port): 

 for monitoring the 
for deploying projects differs 

cesses.   

OT) has developed a 

 40:  NYSDOT Project Programming Process 

roject Scoping Report” are NYSDOT 
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from th
planning, programming, and project scoping activities also provide feedback 
to the ITS architecture since the evolving plans, programs, and project 
definitions should be reflected in future architecture maintenance activities.  

e regional ITS architecture.  Although not shown in the figure, 
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7.3 Use in Project Implementation 
On
nat
project
ight o
r the

ITS arc
project
region
project
view th
surrou
sponso
project fits i
transporta
It identifie h
pportunities 
onsid

for the
that is 
 
Due to the  
Rule/Polic
architecture t
implement
Rule 940. .c
ITS Architectu  
regional ITS architecture that is
 

7.3.1 
As des
funded .  
Funde cess 
that wi ll 
field eq
that is  
Figure ent and 
integra
though s. 

ce an ITS project has been funded and implementation begins, there is a 
ural tendency to focus on the programmatic and technical details of the 

 to be implemented and lose 
f the broader regional context s

fo  project.  Using the regional 
hitecture as a basis for 
 implementation provides this 
al context.  It provides each 
 sponsor the opportunity to 
eir project in the context of 

nding systems.  It prompts the 
r to hi t nk about how their 

 w thin the overall 
tion vision for the region.  
s t e integration 

that should be o
c ered and provides a head start 

 systems engineering analysis 
requ rei d for ITS projects.   

potential benefits, the se
y requires the regional ITS 

o be used for project 
ation.  Specifically, FHWA 

11 .1 and FTA National 
re Policy Section 6.c.1 require identification of the portion of the

 implemented by each ITS project.  

Project Development Lifecycle 
cribed in previous sections, transportation projects are identified and 
 through transportation planning and programming/budgeting phases
d projects are then implemented using a project development pro
ll vary with the type of project.  For example, ITS projects that insta
uipment (e.g., installation of variable message signs) use a process 
very close to the traditional project development process shown in
 41.  ITS projects that include hardware and software developm
tion will require additional systems engineering analyses that can be 
t of as extensions to the traditional project development proces
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Traditional Project Development Lifecycle
Project

Initiation
Preliminary
Engineering

Plans, 
Specs &

Estimates
Construction Pr

Traditional Project De
oject

Closeout

Regional Architecture Use

velopment Lifecycle
Project

Initiation
Preliminary
Engineering

Plans, 
Specs &

Estimates
Construction Project

Closeout

Regional Architecture Use
 

igure Architecture in Project Implementation 

ject 
developm t e major steps. 

• Pr c ject manager is identified, the 
project team is assembled, and the project development is planned.  A 
hig le ted, 
and the required forms and checklists are completed to garner 
ap onsoring and funding agency(ies).  
For FHWA and FTA, this is a critical point in the process where 

e 
n 

al 
 The regional ITS architecture can be 

used to define the project’s scope at this step – identifying the involved 
stakeholders and high-level roles and responsibilities, the portion of 

d. 
• Preliminary Engineering – In the traditional capital project 

dies 
sult 
.  

specify the project requirements for the ITS portion of the project.  The 

re to 

f 

F  41: Using the ITS 
 
While project development processes vary from state to state and from 
organization to organization in each state, the transportation pro

en process tends to have the sam
oje t Initiation – At this step, the pro

h- vel definition of the project is developed, costs are estima

proval for the project from the sp

approval to proceed is given and federal funds are obligated.  For th
project sponsor, this is the best opportunity to consider integratio
opportunities and use the regional ITS architecture to inform the initi
project scoping and definition. 

the regional ITS architecture to be implemented, and where in the 
project sequencing the project is identifie

development process, environmental, right-of-way, and other stu
are performed depending on the type of project.  These studies re
in better understanding of the project requirements and constraints
ITS projects that include a construction component will require these 
same studies as well as additional engineering analyses to fully 

regional ITS architecture can contribute to these preliminary 
engineering analyses since it includes high-level functional 
requirements and interface definitions that can be used as a starting 
point.  Note that from a federal aid perspective, “preliminary 
engineering” also includes PS&E.  PS&E is split out separately he
differentiate between requirements and design steps in the traditional 
development process. 

• Plans, Specifications, and Estimates – The detailed design for the 
project, complete with detailed project specifications, estimates o
material needs, and associated costs are documented.  In a traditional 
construction project, this process step provides companies with all the 
information they need to develop an accurate bid.  Construction 
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elements within an ITS project will also require traditional design 
documentation (i.e., layout sheets, plan and elevation views, cross-
section details, etc.).  Design documentation is also required fo
hardware and software components in an ITS project, but it takes 
form of high level design, interface specification, and detailed 
hardware and software specifications.  The architectur

r the 
the 

e provides 
some input at this step, including information about ITS standards that 

 
 
s, 

and training).   This step also includes inspection of the physical 

s 

 
 In 

r using the regional ITS architecture at each step in the project development 

ch for 

 be any 

 
 

elivery, 
who manages the project so that it meets schedule and cost 
requirements and satisfies customer needs. 

• Project Team – The people that work on the project including staff from 
the participating agency (or agencies), consultants, and contractors. 

• FHWA/FTA Division Office – The division office is responsible for 
administration, oversight, and technical assistance for projects that use 
highway trust funds, ensuring that these projects meet federal 
requirements, including the FHWA Rule/FTA Policy. 

may be relevant to the project. 
• Construction – The project is built.  For a traditional transportation 

project, this is construction of the actual physical improvement.  For an
ITS project, this includes the implementation of the actual hardware,
software, and enabling products (e.g., manuals, operating procedure

improvement(s) and integration and testing of the implemented 
system(s). 

• Project Closeout – After final inspection/testing, the completed project 
is accepted, as-built plans are created, and a project history file i
completed. 

 
As shown, the best opportunity for use of the regional ITS architecture is early 
in the development process when the project is initiated and preliminary 
engineering is performed.  The architecture is most valuable as a scoping tool
that allows a project to be broadly defined and shown in a regional context. 
later steps, when the project scope is firmly established and the project is 
defined in increasing detail, there is less opportunity to use the high-level 
definitions included in the regional ITS architecture.   More detailed guidance 
fo
process is defined later in this section. 
 
Project Development Roles 
There are several distinct roles to consider when developing an approa
architecture use in your region.  These roles include: 

• Project Sponsor – This is the agency or group that advocates for a 
project and is responsible for project development.  This could
agency in the region – cities, counties, state DOT, public safety 
agencies, etc. 

• Architecture Maintainer – This is the agency responsible for supporting
and maintaining the regional ITS architecture.  This is typically an MPO
or State DOT. 

• Project Manager – The individual with responsibility for project d

156 



Regional ITS Architecture Guidance Document Use in Project Implementation 

157 

Project 
Sponsors

Architecture
Maintainer

Project 
Sponsors

Architecture
Maintainer

 
Architecture Use Challenges and Solutions 
Regions must address a few challenges if the regional ITS architecture is to 
be used effectively to support project development.  Across the country, 
regions are each encountering the same challenges and best practices are 
beginning to emerge that will encourage beneficial use of the architecture.  
Six challenges and their corresponding solutions are described below. 
 

1. Challenge:  While architecture 
maintenance responsibilities 
normally rest with a single 
agency, many agencies in a 
region are Project Sponsors 
that will need to use the 
architecture.   

 
Solution: If it is to be used, the regional ITS architecture must be 
readily available to all Project Sponsors in the region.  The latest 
version of the architecture should be available in a location readily 
accessible to all Project Team members.  An architecture web page 
that provides access to the latest architecture information and 
resources is ideal.  The form of the regional ITS architecture 
documentation should allow easy cut-and-paste into project 

 

 in 

later checkpoint should be 
 should have verified that the 

S architecture changes that would be required to achieve 

documentation. 

2. Challenge:  Each of these Project Sponsor agencies has its own 
development process that must be adapted to use the regional ITS 
architecture if architecture use is to be systematic in the region. 

 
Solution: The points at which the architecture should be used
project development should be formally documented for the state or 
region.  In particular, an early checkpoint should be identified where 
the Project Team should have considered the architecture as the 
project scope is established so that integration opportunities are 
considered for each ITS project.  A 
established where the Project Team as-
designed project is consistent with the architecture and identified any 
regional IT
this consistency.   

 

Example Architecture Use Checkpoints

Project
Initiation

Preliminary
Engineering

Plans, 
Specs &

Estimates
Construction Project

Closeout

Architecture used to
define project scope?  

 

Architecture reflects
as-designed project?
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The Puget Sound Regional Council 
maintains a “Developing Your ITS
Project” web page at 

 

http://www.psrc.org/projects/its/devp
rojects.htm that defines a four step 
process for developing an ITS 
project that uses the Puget Sound 
Regional ITS Architecture and 

The FHWA/FTA Division Office 
should play a leading role in defining 
these points in the process, 
integrating architecture use 
requirements with existing federal 
oversight requirements.  Such top-
down inclusion is the only way to 
ensure sys

Stakeholders

Inventory

Functions

Interfaces
StakeholdersStakeholders

InventoryInventory

FunctionsFunctions

InterfacesInterfaces

meets Rule/Policy requirements.  
The page includes links to 
resources that project teams can 
use to define their ITS project. 

tematic architecture use 
by all Project Sponsors in the region.  
 

3. Challenge:  The Project Manager 

inclusive, smaller agencies may not have participated, and only a few 

 

ively 
, 

, or another resource to identify 
the relevant portion of the architecture for the project.  To facilitate 

 to 

mentation, and make technical assistance and training available 
to Project Teams. 

a. The architecture documentation should be reviewed with a 

s may 
t their architecture is technically sound but should be 

to navigate from one part 
of the architecture 

roadmap for architecture use incl
for how the region’s architectu
for project development.    

and Project Team may have little or no experience with the regional 
ITS architecture.  While the architecture development process is 

individuals from participating agencies actually develop expertise with 
the architecture.  Staff turnover can further dilute architecture expertise
over time. 

 
Solution:  Although not everyone will be an architecture expert, at 
least one member of every Project Team must be able to effect
use the architecture.  If the Project Team does not have this expertise
then technical assistance must be provided by the Architecture 
Maintainer, FHWA/FTA Division office

architecture use, the region should make the architecture as easy
use as possible, document instructions for use in project 
imple

critical eye towards ease of use by Project Teams and revised 
as necessary to better support this critical use.  Region
find tha
revised so that it can be more 
easily used by Project 
Teams.  In particular, it 
should be easy for users 

documentation (e.g., a 
particular inventory 
element) to other related parts (e.g., 
functional requirements, stakeholders, and 
interfaces).  

b. The architecture should be supported by a roadmap for 
architecture use that can be used by each Project Team.  The 

udes step-by-step instructions 
re documentation should be used 
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c. Turbo Architecture can be used to identify the portion of the 
regional ITS architecture that is included in a project, if the 
Project Team has access to Turbo Architecture and is familiar 
with its use.   While this is an excellent way to use the 
architecture, it is unlikely that every Project Team will have 
access to the Turbo Architecture software or be able to use it 
without some training.   The region must account for Project 
Teams that may not have Turbo Architecture expertise when 
establishing their process for architecture use.  

d. Ease of use should be coupled with an 
effective technical assistance program that 
allows Project Teams to get the assistance that 
they need when they have a question about 
architecture use.  As technical assistance is 

 

f. Training in the region’s ITS 
architecture, with focus on how 

  
, 

cture and its use in ITS project 

cts are location specific and the regional ITS 
architecture is normally defined at a higher level.  For example, many 

he comparison of Washington State DOT 
regional ITS architecture inventory elements with Washington State 
DOT transportation projects in Figure 42.  As shown, there are many 

requested and provided, it is a good idea to 
continue to enhance the documentation available to every 
Project Team with a set of frequently asked questions and 
answers that can further facilitate future use. 

e. Larger agencies should consider having an ITS specialist that 
can participate on ITS-related Project Teams and support 
architecture use as well as appropriate application of the 
systems engineering process and ITS standards.  The ITS 
specialist becomes another specialist in the range of 
environmental, legal, and technical experts that are included on
the Project Team, depending on the type of project. 

Virginia DOT offers an interactive 
hands-on 1-day Training Course 

to use the regional ITS 
architecture, should be 

on Using the Northern Virginia 
(NOVA) ITS Architecture.

available to Project Sponsors.   
This guidance document and 
the National ITS Architecture 
training course include general 
information on architecture use 
that could be used as a starting 
point and tailored to focus on 
the region’s architecture and ITS project development process.

g. To ensure expertise by consultant members of the Team
include RFP requirements for knowledge/experience with 
regional ITS archite

  This 
course is intended for project 
managers, planners, and system 
developers who plan, develop, 
and deploy ITS projects in 
Northern Virginia.  See 
http://www.vdot-itsarch.com/ 
nova/training/training.htm

procurements. 
 

4. Challenge:  ITS proje

different projects may implement field equipment that is generally 
represented with a single inventory element in the regional ITS 
architecture as shown in t
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projects that are implementing transportation improvements in the 
region covered by the two WSDOT field equipment elements. 

WSDOT ProWSDOT Inventory jects

WSDOT 
Olympic Region
Field Equipment

WSDOT 
NW Region

Field Equipment The Gap

WSDOT ProWSDOT Inventory jects

WSDOT 

WSDOT 
NW Region

Field Equipment The Gap

Olympic Region
Field Equipment

 

must bridge the gap between the higher-level regional ITS architecture 
finition of a particular project.  The 

e.  For 
ay be 

n 
r regional ITS architecture so that it more precisely 

depicts individual projects.  For example, a city may deploy field 
rent projects over the course of several years.  

 

 

 
Fund 

-
ety agencies) fall into this 

category.  For these projects, use of the architecture is strictly 
an only be motivated by the potential benefits of use. 

ould be 
rojects 

 
unds are used.  To 

coordinate public safety projects, SANDAG, the San Diego MPO, has 

Figure 42: Architecture and Location-Specific Projects 
 

Solution:  In order to effectively use the architecture, the Project Team 

and the relatively specific de
different levels of abstraction are a potential stumbling block that 
should be addressed in the region’s guidance for architecture us
example, the project block diagram in a concept of operations m
more specific than what is represented in the regional ITS architecture, 
but still traceable to the regional ITS architecture.  
 
While it is sometimes beneficial, you should proceed with caution whe
adding detail to you

equipment with ten diffe
It is probably a mistake to include ten different inventory elements in
the regional ITS architecture that specifically represent the equipment 
in each anticipated project.  This would add too much detail to the
regional ITS architecture and make it more difficult to maintain. 

5. Challenge:  Some ITS projects do not use the Highway Trust 
and are not subject to the Rule/Policy requirements.  Projects 
developed exclusively with local funds and projects developed by non
transportation agencies (e.g., public saf

voluntary and c
 

Solution:  Information on the benefits of architecture use sh
available to every project sponsor, not only those who sponsor p
that use the Highway Trust Fund.  Some agencies, such as Virginia 
DOT, have developed a user guide that encourages architecture use
for ITS projects, whether or not Highway Trust F

established a public safety committee that coordinates planning for 
public safety integration projects with SANDAG.  The architecture 
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maintenance activity should periodically update the architecture to 
reflect other ITS projects that have been implemented so that th
architecture continues to accurately reflect ITS implementation in the 
region. 

e 

 
 are categorized as ITS, like 

 

the 
epending on the 

nature of the project, the Rule/Policy allows the systems engineering 
 that 

 

tion 

• Installation of isolated rural traffic signals and other projects that 
 no reasonable opportunity for future integration 

ew 
ts) 

There is some potential benefit from architecture use on even the 
simplest ITS projects.  For example, signal synchronization projects 

tion of 
adjacent traffic signal systems is planned.  The FHWA/FTA Division 

T has 

xity to 

6. Challenge:  Some common projects that
signal synchronization projects, impact only a single agency system
and have lesser need to use the regional ITS architecture. 

 
Solution:  The purpose of the architecture use and systems 
engineering analysis requirements for ITS projects is to reduce 
technical risk and increase the likelihood of project success.  Since 
inherent risk in an ITS project varies significantly d

analysis to be tailored commensurate with project scope.  Projects
will benefit most from architecture use include: 

• Multi-modal or multi-jurisdictional projects that connect systems
from different agencies. 

• New system developments that must consider future integra
requirements. 

 
Projects that are inherently limited in scope will benefit less from 
architecture use, such as: 

have
• System expansions that add no new interfaces and no new 

functionality (e.g., adding additional CCTV cameras to an 
existing system) 

• Projects that enhance current system operation, but add no n
interfaces or functionality (e.g., signal synchronization projec

 

may benefit from architecture use in regions where integra

Office determines how the Rule/Policy should be applied to different 
types of ITS projects in the region.  For example, the California 
Division Office has established oversight procedures that require 
architecture use for all ITS projects, but only require direct oversight for 
higher risk “major” ITS projects.  Some regions have established 
graduated processes where more detailed architecture use is 
suggested for more complex projects.  For example, Virginia DO
established guidelines for architecture use that require project 
architectures for more complex projects that include more than three 
stakeholders.  An early project initiation checkpoint should include 
information about the project that allows project type and comple
be determined so appropriate architecture use and systems 
engineering analysis processes can be defined. 
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.  

evelopment that is used in many different industries because it contributes to 

 satisfies the needs of the 

 
ll reduce the risk of 

l 

 
processes that are the focus of this section are enclosed in a 

ashed box at the center of the “V”.   
 

7.3.2 Systems Engineering for ITS Projects 
The regional ITS architecture provides a starting point for systems 
engineering analyses that are performed during ITS project development
Systems engineering is an interdisciplinary approach for systems 
d
project success.  Every ITS project manager wants a successful project, 
where “success” is measured by: 

1. the cost and schedule performance of the project. 
2. how well the implemented system ultimately

people who use it.  

The primary benefit of systems engineering is that it wi
schedule and cost overruns and increase the likelihood that the system wil
meet the user’s needs.  Other frequently cited benefits include: 

• better system documentation 
• better stakeholder participation 
• shorter project cycles 
• resilient systems that can evolve without major redesign 
• increased component reuse  
• more predictable outcomes 

 
  Figure 43 is a systems engineering “V” model that graphically depicts the 
systems engineering approach.  The core systems engineering project
development 
d

Decom
position and Defin at

io
n 

an
d 

Re
co

m
po

sit
io

n

ition

In
te

gr

System
Requirements

System
Verification &

Deployment    

Subsystem
Verification

Unit / Device

High-Level
Design

Detailed

Time Line

TestingDesign

Software / Hardware
Development

System Validation Plan

System Verification Plan
(System Acceptance)

Subsystem
Verification Plan

(Subsystem Acceptance)

Unit / Device
Test Plan

Field Installation
Document/Approval

Lifecycle Processes

Implementation
Development Processes

Operations
and

Maintenance

Changes
and

Upgrades
Retirement/

Replacement

System
Validation

Regional
Architecture(s)

Feasibility Study
/ Concept

Exploration

Concept of
Operations

Decom
position and Defin at

io
n 

an
d 

Re
co

m
po

sit
io

n

ition

In
te

gr

System
Requirements

System
Verification &

Deployment    

Subsystem
Verification

Unit / Device

High-Level
Design

Detailed
TestingDesign

Software / Hardware
Development

System Validation Plan

System Verification Plan
(System Acceptance)

Subsystem
Verification Plan

(Subsystem Acceptance)

Unit / Device
Test Plan

Field Installation
Document/Approval

Lifecycle Processes

Implementation
Development Processes

Time Line

Operations
and

Maintenance

Changes
and

Upgrades
Retirement/

Replacement

System
Validation

Regional
Architecture(s)

Feasibility Study
/ Concept

Exploration

Concept of
Operations

Regional
Architecture(s)

Feasibility Study
/ Concept

Exploration

Concept of
Operations

 
  Figure 43: Systems Engineering Approach 
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The “V” diagram also includes two wings that show the broader project 
lifecycle from initial project identification at the beginning of the lifecycle 

rough system retirement or replacement at the end of the lifecycle.  An 
systems engineering process is that the entire project 

 choices are made and the system is implemented.  On the 
ft side of the diagram, the system definition progresses from a general user 

lished 
he following steps.  For example, a consensus concept of 

perations supports system requirements development.  A baseline set of 
pports system design.  The hardware and 

m 
d, 
m 

ep of the process are used to 
alidate the completed system as part of system validation.   

ross-

r 

.its.dot.gov/

th
important aspect of the 
lifecycle is considered during project development. 
 
A systems engineering approach requires up-front planning and system 
definition so that the project requirements are identified and documented, 
before technology
le
view of the system to a detailed specification of the system design.   As 
development progresses, a series of documented baselines are estab
that support t
o
system requirements then su
software are implemented during coding and fabrication shown at the botto
of the diagram, and then the components of the system are integrated, teste
and verified in iterative fashion on the right.  Ultimately, the completed syste
is validated to measure how well it meets the user’s needs.  Significantly, 
there is traceability from one step to the next and also traceability between 
steps on both sides of the diagram since the system definition that is 
generated on the left is used to verify the system on the right.   The user 
needs that are identified in the very first st
v
 
In addition to the process steps identified in the “V”, there are several c
cutting activities that contribute to successful projects.  Development of a 
systems engineering management plan (SEMP), configuration management, 
risk management, and project monitoring and control are all best practices 
that are associated with systems engineering that will benefit ITS projects.  
 
Following a system engineering approach during implementation of ITS 
projects is a key requirement of the Rule/Policy.  However, providing 
guidance for systems engineering is beyond the scope of this document.  Fo
additional resources or training on system engineering, refer to the ITS 
Resource guide, (http://www.resourceguide ), the NHI website 
(http://www.nhi.fhwa.dot.gov/), or the International Council on Systems 
Engineering (INCOSE) website (http://www.incose.org) for more information.  
In addition to these national systems engineering resources, several states 
have developed systems engineering guidance for ITS projects including the 
Systems Engineering Guidebook for ITS, created by the  FHWA California 
Division and Caltrans   (http://www.dot.ca.gov/research/se_guidebook_ver1-
12_14_05.pdf) and the Florida DOT Systems Engineering Management Plan 
(http://www.dot.state.fl.us/TrafficOperations/ITS/Projects_Deploy/SEMP.htm). 
 
Systems Engineering and the Traditional Project Development Process 
As it evolved through a century of building roads and public transit systems, 
the transportation project delivery process used by most agencies today 
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already includes many important features of the systems engineering 
process.  In both processes, the system is specified in increasing detail, 
beginning with needs, moving to requirements, and then into design.  Multi-
disciplinary project teams and systematic stakeholder outreach and 
communications are hallmarks of a good transportation project development 
process and good systems engineering practice.  By taking advantage of 
these similar concepts and processes, the systems engineering process can 
be integrated as an extension to the agency’s existing project development 
process.  This alignment of the traditional transportation project development 
process and the systems engineering process is shown in Figure 44.  
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oject Development 

the fundamental systems engineering process steps (Concept of Operations, 
Requirements, Design,…) should still be accomplished for all types of ITS 

Figure 44: Systems Engineering and Traditional Pr
 
Making these types of linkages and mainstreaming ITS development into the 
agencies’ project development process makes it easier to incorporate the 
regional ITS architecture as a tool in each agencies’ process.    
 
The project development process is also influenced by the selected 
procurement strategy.   ITS projects have been procured through traditional 
low bid, systems manager, design/build, task order, and other innovative 
procurement approaches.   The procurement strategy will influence who 

gency, consultant, or contractor) takes the lead for each process step, but (a

procurements.   
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For additional resources or training on ITS procurement, refer to the ITS 
Resource guide, (http://www.its.dot.gov/itsweb/guide.htm) or the NHI web
http://www.nhi.fhwa.dot.gov/

site: 
 for more information. 

 
 
 
Rule/Policy Systems Engineering Analysis Requirements 
US DOT recognized the potential 
benefit of a systems engineering 
approach and included requirements 
for a systems engineering analysis for 

S projects in the FHWA Rule/FTA 
Policy.  The Rule/Policy requires a 
system engineering analysis to be 
performed for ITS projects that are 
funded through the highway trust fund.    
As shown in Figure 45, the Rule/Policy 
specifies seven requirements that the 
systems engineering analysis must 
include a he systems 
engineering analysis requirements in 
the Rule/Policy focus on the first few 
steps of ineering 
approach.   The regional ITS 
architecture can be used to support 
the Rule/Policy requirements as well 
as the broader systems engineering 

IT

t a minimum.  T

the systems eng

approach that is recommended for ITS 

In California, a “Systems Engineering 
Requirements Form” or SERF must be 
completed by the project sponsor at 
Project Initiation.  This form, included in 

t into the regional ITS 
architecture.  The SERF checklist is a 
streamlined form only one or two pages 
long, but it is enough to ensure that 
each project sponsor determines the 
mapping between the project and the 
regional ITS architecture and the 
project plan will address the other 
systems engineering requirements of 
the rule.  Virginia DOT has also 
implemented a Systems Engineering 
and Architecture Compliance (Rule 
940) checklist for use in Northern 
Virginia.  

the Caltrans Local Assistance 
Procedures Manual, includes one 
question for each of the seven systems 
engineering requirements in Rule 
940.11, including the requirement to 
map the projec

projects. 
 

  

1. Portion of Regional ITS 
Architecture 

2. Participating agencies roles 
and responsibilities

urement
ndard

 
ocedures a

3. Requirements definitions
4. Alternatives analysis
5. Proc  options
6. ITS sta

procedures
7. Operations a

pr

s and testing 

nd management
nd resources
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System
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Figure 45:  Rule/Policy Systems Engin r
 

ee ing Analysis Requirements 
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G s engi ce goes ey
the Rule/Policy.  Systems engineering is a systematic approach for defining, 
b and valida t satisfy c
earlier in this section.  A complete systems engineering approach also 
ddresses planning, risk management, configuration management and other 

e 
e 

S projects is 
efined in FHWA Rule 940.11 and FTA National ITS Architecture Policy 
ection 6. 

 

ections 7.3.4 through 7.3.7 walk through the opportunities for using the 
information in a regional ITS architecture to support the steps in the systems 

re use is described in 
ment, as shown in Figure 

6.   

ood system

uilding, 

neering practi

ting systems tha

 b ond the seven requirements in 

ustomer needs as described 

a
processes.  Each Project Sponsor should use a systems engineering 
approach that can be tailored to fit the needs of a specific ITS project.  Th
required systems engineering analyses identified in the Rule/Policy becom
“required” steps that cannot be tailored out. 
 
The complete systems engineering analysis required for IT
d
S

 

7.3.3 Using the Regional ITS Architecture to Support Systems 
Engineering 

S

engineering process.  Each opportunity for architectu
the order that it would occur during project develop
4
 
Before the regional ITS architecture can be used, the portion of the 
architecture that is relevant to the project must be identified.  The process of 
identifying the subset of the regional ITS architecture is described in section 
7.3.4.  Once the relevant portion is identified, the relevant components can be 
used to support the systems engineering process.  The potential use of the 
regional ITS architecture to support each of the early process steps is 
described in sections 7.3.5 through 7.3.7.  
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Figure 46:  Using the Architecture to Support Systems Engineering 
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Since every regional ITS architecture is a bit different, each architecture’s 
utility in supporting the systems engineering process will vary.  For example, 
regional ITS architectures that include tailored functional requirements will 
provide a better starting point for project system requirements definition than 
regional ITS architectures that have fewer generic requirements.  The region 
should take a candid look at the utility of their regional ITS architecture in the 
project implementation process and refine it over time so that it provides the 
best possible support for each project sponsor’s systems engineering 
process. 
 

7.3.4 Mapping Your ITS Project to the Regional ITS Architecture 
In order to use the regional ITS architecture to support project development, 
the portion of the regional ITS architecture that will be included in the project 
must be identified.  This is a key step in architecture use because this is when 
the ITS project will be viewed in the broader context of the regional ITS 

tegration 
nsidered as the 

asic scope of the project is defined.  This step is also required to meet the 
 

s 

• Inventory Elements 

• Information Flows 
 
The mp or impacted 
by the nd the interfaces 
tha ed 
 
If integration opportunities 
sho  as e as possible.  The 
arc oul
est ile cope to 
acc the ional ITS 
architecture.  This opportunity may occur before or after 
pro ud ecifically the ITS project is 
def IP ment. 
 
Fin gh
It can be difficult to find the components that apply to a project, particularly if 
the m re.  The best 
app ent cture for a 
articular project will vary since each regional ITS architecture is defined a bit 
ifferently.  There are a few logical entry points to the regional ITS 

f 

architecture.  This is when the services, functionality, and in
opportunities envisioned in the region are reviewed and co
b
FHWA Rule/FTA Policy.  While the components that should be identified as
part of this “subset” are not specified by the Rule/Policy, the following 
components, taken together, precisely define the scope of the project in term
of the regional ITS architecture: 

• Functional Requirements 

se three co onents define the system(s) that will be created 
the project,  functionality that will be implemented, a
t will be add or updated.   

are to be considered, the regional ITS architecture 
 early in the project development lifecycluld be used

hitecture sh d be reviewed before firm project cost estimates are 
ablished, wh  there is still opportunity to adjust the s
ommodate  functionality and interfaces identified in the reg

gramming/b
ined in the T

geting, depending on how sp
/STIP or other programming/budget docu

ding the Ri t Components 

 Project Tea is unfamiliar with the regional ITS architectu
roach for id ifying the portion of the regional ITS archite

p
d
architecture that may be of use to the Project Team – chances are that one o
these approaches will work best in your region. 
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Start with Transportation Services 
Transportation services, which are typically represented as market packages, 
are an excellent way to begin to isolate the portion of the regional ITS 

 
 

in most 
atch 

tart with Project Sequencing 

g 
 

ITS architecture in the project 
equencing section, then this is probably the best entry point for the Project 

ecture Owner 
o that the architecture can be updated to reflect the range of projects that 
re actually being implemented in the region. 

 

te 

e 

 

ow to locate the relevant item in the list, 
nd how to navigate to other related items in the architecture documentation. 

e 

ur too much complexity/risk, etc.   

 is important to explore these integration opportunities so that they are 
accounted for and supported in the project design, even though they may not 
be implemented with that specific project.  The ultimate goal is to make ITS 

architecture that may apply.  By identifying the service that the project 
performs and finding this service in the list of market packages included in the
regional ITS architecture, the portions of the architecture related to that
service can be identified and then tailored for the project.  Note that 
cases, the market package will have to be further refined to precisely m
the scope of the project.   
 
S
The connection between the regional ITS architecture and ITS projects is 
clearest if the project to be implemented is identified in the project sequencin
portion of the regional ITS architecture documentation.  If the project is
identified and explicitly related to the regional 
s
Team to use.  If the project is not included in the project sequencing 
documentation, then feedback should be provided to the Archit
s
a

Other Starting Points 
Depending on the architecture documentation, the Project Team could loca
the target system(s) in the list of inventory elements or identify the 
stakeholder(s) associated with the project in the list of stakeholders.   
Depending on the linkages in the architecture documentation, one of thes
entry points can be used to find the portion of the regional ITS architecture 
that is most relevant to the project to be implemented. 
 
In order to facilitate use by numerous Project Teams, each region should 
define a roadmap for architecture use that takes advantage of the strengths of 
their specific regional ITS architecture.  The roadmap should identify the best
entry point(s) (e.g., Market Packages, Project Sequencing, Inventory 
Elements, etc.) for that architecture, h
a
 
Considering Additional Integration Options 
In almost every case, the regional ITS architecture will identify integration 
opportunities that will not be included in the current project.  Integration 
options may be deferred for many reasons – agencies on both sides of the 
interface may not be ready, there may not be sufficient funding or time 
available to implement everything, supporting infrastructure may not yet b
completed, a necessary standard may not be available, implementing too 
much at once may inc
 
It
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deployment as economical as possible by considering how this project will 
egration 

itecture, 
 and 

ts are shown later in this chapter, in Table 15. 

support future projects over time.  To support this goal, future int
options that may impact the project design should be identified and 
considered in the project development.  For example, additional stakeholders 
may be involved in the current project to ensure that future requirements are 
identified and factored into the current project design. 
 
Example Output 
The subset of the regional ITS architecture that is included in the project can 
be shown in a series of simple tables or a diagram from Turbo Arch
as shown in Figure 47.   This figure identifies the inventory elements
interfaces that will be implemented by the Maine DMS project.  Functional 
requirements that are relevant to the project would also be extracted.  A 
subset of these requiremen
 

Maine Department of Transportation
Maine DOT Communications Center

MEMA EOC Maine Department of Transportation
Portable Work Zone Field Devices

Maine Department of Transportation
Maine DOT Field Devices

Maine Department of Transportation
CARS

Local Traffic Operations Center Maine Turnpike 24HR Communications
Center

alert status
emergency traffic control information

alert notification
emergency traffic control request

roadway information system data
roadway information system status

roadway information system data
roadway information system status

road network conditions
traffic information coordination

traffic information coordination

DMS Project
Future Project  

Figure 47: Example Maine DMS Project Architecture Subset 
 
As shown in the figure, the DMS project will include both portable and fixed 
dynamic message signs (represented as field devices in the regional ITS 
architecture), control software in the MaineDOT Communications Center, and 
an interface to the Condition Acquisition and Reporting System (CARS) so 
that sign information can be distributed as traveler information.  Future 
interfaces that are related to DMS operation from the regional ITS 
architecture including coordination with local cities to coordinate traffic 
diversions, coordination with the MEMA EOC to support use of the signs in 
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emergencies, and coordination with the Maine Turnpike are also included in 
the diagram for context, although they are not included in this project. 
 
It is a good idea to include additional interfaces that are closely related to the 
project, as shown in the previous example.  This gives some context for the 
project and conveys information to the project team about how this project will 
fit with other future projects.  Where this is done, the documentation should 
be clear about the subset that is actually included in the current project.  It is 
also important not to include too much additional information – the goal is to 
include only components that are in some way relevant to this particular 
project, particularly those that may influence project design decisions. 
 
If Turbo is used, then a project ITS architecture can be specified that collects 
together all the relevant portions of the architecture for that project.  See the 
Turbo Architecture User’s Manual and Turbo Architecture training course that 
is offered through the National Highway Institute  
(http://www.nhi.fhwa.dot.gov/) for more information. 

7.3.5 Use in Concept of Operations Development 
A well-defined regional ITS architecture provides a good starting point for 
developing a concept of operations (ConOps) for an ITS project.  The 
purpose of the ConOps is to clearly convey a high-level view of the project to 
be developed that each project stakeholder can understand.  The 
components of the regional ITS architecture provide a high-level description 
of the ITS systems in the region, which can often be directly incorporated into 
a project ConOps.  Several of the regional ITS architecture components can 
be used, as shown in Figure 48, which relates the regional architecture to a 
typical outline for a ConOps based on the industry standard, ANSI/AIAA G-
043-1992.  The ConOps for an ITS project should include this information and 
many more details specific to the project as described in the following 
paragraphs. 
 

1.  Region description
2.  Stakeholder identification
3.  Operational concept
4.  Functional requirements  
5.  Interfaces / Information 

flows
6.  Agreements
7.  Standards identification
8.  Project sequencing
9.  Maintenance plan

1.  Scope
2.  Referenced Documents
3.  User-Oriented Operational 

al Needs  
5.  System Overview
6.  Operational Environment
7.  Support Environment
8.  Operational Scenarios

Regional ITS Architecture Concept of Operations *

Description
4.  Operation

* Outline per ANSI/AIAA G-043-1992

Regional ITS Architecture Concept of Operations *

* Outline per ANSI/AIAA G-043-1992  
Figure 48: Architecture Use for Concept of Operations 
Stakeholder Identification 
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A ConOps should describe the system from the perspective of each 
stakehold T n the regional ITS 
architectu ders considered in 
the ConOps.   The Project Team may need to add stakeholders or provide 
additional specificity for selected stakeholders.  For example, in the Maine 
DMS Project, the “MaineDOT” stakeholder identified in the regional ITS 
rchitecture is further distinguished into separate MaineDOT divisions – 
lanning, Maintenance and Operations, and Information Services because 

ion has a distinct role in the project. 

e 
S 

 

unctional Requirements 
The high-level functional requirements that are defined in the regional ITS 
architecture are frequently defined at a level that is commensurate with the 
operational needs that should be defined in the ConOps.  The operational 
needs that are defined in the ConOps then provide a basis for the project 
requirements that are defined later in the systems engineering process.  The 
high-level requirements from the regional ITS architecture can be included in 
the ConOps and modified and expanded as necessary so they represent the 
operational needs of the specific project. 
 
Interfaces / Information Flows 
The ConOps includes a high-level project description that is normally 
supported by a high-level system block diagram.  This system description can 
be based on the interfaces and information flows that are extracted from the 
regional ITS architecture.  Depending on the regional ITS architecture and the 
nature of the project, the project description that is derived from the regional 
ITS architecture should be refined so that it is as easy to understand as 
possible in the ConOps.  For example, Figure 49 is a block diagram for the 
example Maine DMS project that is derived from the regional ITS architecture 
diagram in Figure 47, but it is specifically focused on the DMS project (e.g., 
“DMS” is used rather than “Field Equipment” and controllers that are hidden in 
the regional ITS architecture are shown).   
 

er.  he relevant stakeholders that are identified i
re are a good starting point for the list of stakehol

a
P
each MaineDOT divis
 
Operational Concept 
The agency roles and responsibilities that are specified in the ConOps can b
derived from the operational concept that is included in the regional IT
architecture.  This operational concept can serve as a starting point for a 
more detailed definition of the operational roles that are described in the ITS
Project ConOps. 
 
The specification of participating agencies’ roles and responsibilities is a 
required part of the Systems Engineering Analysis as specified in the 
Rule/Policy. 
 
F
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CARS DMS Sign 
ler ControlSig

Controller 
n DMS 

DMS Central 
Controller 

Other Systems 

 
gure 9: DMS Project Example Diagram 

rela h 
project (se the 
ANSI/AIAA y fit 
in the Oper  
and a s ec ional ITS Architecture” paragraph 
could b d
 
Agreemen
System integration is as much an instit l 
systems en
regional ag
agreement roject 
plan or the  
would logic
environmen
important a ent and the project plan 
addresses the creation of the necessa
agreem t ack 
should be p
intainer.  

7.3.6 U
The functio
architectur  
in Figure 5
element(s) that are included in the project can be scanned to identify 
requirements that cover the required functionality for the project.   These 

nction r ments 
finitio .   In addition to the functional requirements, the project interfaces 
t are identified in the regional ITS architecture should also be supported by 

interface.   

DMS Project 

Fi 4
The tionship to the regional ITS architecture that is developed for eac

e paragraph 7.3.3) should also be included in the ConOps.  If 
 outline is used for the ConOps, this information would logicall
ational Environment paragraph, or the outline could be tailored
ific “Relationship to the Regp

e a ded. 

ts 
utional challenge as it is a technica

gineering exercise.  The regional ITS architecture identifies 
reements that may be relevant to the project.  Necessary 
s should be identified for the project and listed in either the p
 ConOps.  If the ANSI/AIAA outline is used, the list of agreements
ally fit in either the operational environment or support 
t sections.   The location of the list of agreements isn’t so 
s long as it is included in the docum

ry agreements.   If necessary 
en s are not represented in the regional ITS architecture, feedb

rovided to the Architecture Ma 

se in System Requirements Development 
nal requirements and interfaces defined in the regional ITS 

e can be used to support system requirements definition as shown
0.  The functional requirements associated with the inventory 

fu
de
tha

al equirements can be one of the inputs to system require
n
 

system requirements associated with each 
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1.  Region description Concept of
Operations

System
Requirements

High-Level
Design

Detailed
Design

Concept of
Operations

System
Requirements

High-Level
Design

2.  Stakeholder identification
3.  Operational concept
4.  Functional requirements  
5.  Interfaces / Information 

flows
6.  Agreements
7.  Standards identification
8.  Project sequencing
9.  Maintenance plan

Detailed
Design

 
Fig e rements Development 
 

f c u ed in greater 
ed in the 

dress 

re requirements, the Project Team can get a head start and also 

ur  50:  Architecture Use in System Requi

O o rse, the project’s system requirements should be defin
detail than the high-level functional requirements that are includ
regional ITS architecture.  The system requirements should also ad
performance, development, operations and maintenance, and other 
requirements that are typically not included in a regional ITS architecture as 
shown in Figure 51.  While the requirements included in the regional ITS 
architecture are only a starting point, it is better to start with these 
requirements than it is to start from scratch.  By starting with the regional ITS 
rchitectua

maintain continuity between the regional ITS architecture and the region’s 
projects.   
 

Functional Area A
A.1 Functional Requirement
A.2 Functional Requirement
A.3 Functional Requirement

Functional Area B
B.1 Functional Requirement
B.2 Functional Requirement
B.3 Functional Requirement

Architecture
Functional Requirements

Project 
System Requirements

Functional Requirements
A.1 Functional Requirement

A.1.1 Functional Requirement
A.1.2 Functional Requirement

A.1.2.1 Functional Requirement

Interface Requirements

Reliability Requirements

Maintainability Requirements

Development Requirements

Inventory
Element

Additional
Specificity
and Detail

Additional
Types of
Requirements

Performance Requirements

Functional Area A
A.1 Functional Requirement
A.2 Functional Requirement
A.3 Functional Requirement

Functional Area B
B.1 Functional Requirement
B.2 Functional Requirement
B.3 Functional Requirement

Architecture
Functional Requirements

Project 
System Requirements

Functional Requirements
A.1 Functional Requirement

A.1.1 Functional Requirement
A.1.2 Functional Requirement

A.1.2.1 Functional Requirement

Interface Requirements

Reliability Requirements

Maintainability Requirements

Development Requirements

Inventory
Element

Additional
Specificity
and Detail

Additional
Types of
Requirements

Performance Requirements

 

itions are a required part of the Systems Engineering 

Figure 51: Project System Requirements Analysis 
 
Requirements defin
Analysis as specified in the Rule/Policy. 
 
The functional requirements associated with the project may be extracted and 
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used as shown in the excerpt of requirements associated with the Maine DM
project in Table 15. 
 

S 

ab  T le 15: DMS Project Functional Requirements (Partial List) 

Element Functional Area ID Requirement 
Maine
Comm
Cente

rol 

 

DOT 
unications 
r 

TMC Traffic 
Information 
Dissemination 

1 The center shall remotely cont
dynamic messages signs for 
dissemination of traffic and other
information to drivers. 

Maine
Communications 
Ce e

Information 
The center shall collect 
operational status for the driver 

DOT TMC Traffic 3 

nt r Dissemination information systems equipment 
(DMS, HAR, etc.). 

Maine
Comm
Cente

 

MS, HAR, 

DOT 
unications 
r 

TMC Traffic 
Information 
Dissemination 

4 The center shall collect fault data
for the driver information 
systems equipment (D
etc.) for repair. 

 
Each o n be 
expand
require  included in the regional ITS 
architecture could be a high-level requirement that is expanded into many 
req e
display
 
 

7.3.7 
The re tarting 
point fo
may be
 

f these requirements from the regional ITS architecture would the
ed into detailed functional requirements.  For example, the single 
ment to control the DMS signs that is

uir ments for message definition, message management, message 
, message scheduling, and message prioritization. 

Use in Project Design 
gional ITS architecture can be used by project designers as the s
r the project high-level design and to identify the ITS standards that 
 applicable to the project as shown in Figure 52.  

1.  Region description
akeholder identification
perational conce

2.  St
3.  O pt
4.  Functional requirements
5.  In

6.  A
7.  S
8.  P
9.  M

terfaces / Information 
flows

greements
tandards identification
roject sequencing
aintenance plan

Concept of
Operations

System
Requirements

High-Level
Design

Detailed
Design

Concept of
Operations

System
Requirements

High-Level
Design

Detailed
Design

 
ig e

 
F ur  52: Architecture Use in Project Design 
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The su rms 
the ba t 
of the s 
(if any) s.  The 
project architectural design then adds significant detail, but retains traceability 
bac to
project  
maps b ugh the 
proces
 

bset of the regional ITS architecture identified in paragraph 7.3.3 fo
sis for the high-level or architectural design for the project.  The subse
regional ITS architecture should identify the key inter-agency interface
 that the project must support as well as major system interface

k  the architecture framework, as shown for the example Maine DMS 
 in Figure 53.  By developing an architectural design for the project that
ack to the regional ITS architecture, there is traceability thro

s, connecting planning and implementation.   

Communications
Center Controller

Cabinet/Sign

Sign

Local Computer

ICD 123-1
(NTCIP)

ICD 123-2
(NTCIP)

ICD 123-3

Maine DOT
Maine DOT 

Field Devices

roadway information system status
roadway information system data

Ma
Ma

Comm

ine DOT
ine DOT 
unications

Center

NTCIP 1203, …NTCIP 1203, …

Communications Cabinet/Sign

Sign

Center Controller

Local Computer

ICD 123-1
(NTCIP)

ICD 123-2
(NTCIP)

ICD 123-3

Communications Cabinet/Sign

Sign

Center Controller

Local Computer

ICD 123-1
(NTCIP)

ICD 123-2
(NTCIP)

ICD 123-3

Maine DOT
Maine DOT 

Field Devices

roadway information system status
roadway information system data

Ma
Ma

Comm

ine DOT
ine DOT 
unications

Center

Maine DOT
Maine DOT 

Field Devices

Maine DOT
Maine DOT 

Field Devices

roadway information system status
roadway information system data

Ma
Ma

Comm

ine DOT
ine DOT 
unications

Center

Ma
Ma

Comm

ine DOT
ine DOT 
unications

Center

NTCIP 1203, …NTCIP 1203, …

 
Figure
 
The regional ITS architecture includes
used to identify the applicable ITS standards for the project.  For example, the 
sta a e 
Main  
 
Table 

 53: Example DMS Project Architectural Design 

 a map to ITS standards that can be 

nd rds that are identified in the regional ITS architecture for the exampl
e DMS project are shown in Table 16.  

16: DMS Project ITS Standards 

Document ID Standard Title 
NTCIP 1101 Simple Transportation Management Framework (STMF) 
NTCIP 1102 Base Standard: Octet Encoding Rules (OER) 
NTCIP 1103 Simple Transportation Management Protocol (STMP) 
NTCIP 1201 Global Object Definitions 
NTCIP 1203 Object Definitions for Dynamic Message Signs 
NTCIP 2101 Point to Multi-Point Protocol Using RS-232 Subnetwork Profile 
NTCIP 2102 Subnet Profile for PMPP Over FSK modems 
NTCIP 2103 Subnet Profile for Point-to-Point Protocol using RS 232 
NTCIP 2104 Subnet Profile for Ethernet 
NTCIP 2201 Transportation Transport Profile 
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Document ID Standard Title 
NTCIP 2202 Internet (TCP/IP and UDP/IP) Transport Profile 
NTCIP 2301 Application Profile for Simple Transportation Management 

Framework (STMF) 
NTCIP 2302 Application Profile for Trivial File Transfer Protocol 
NTCIP 2303 Application Profile for File Transfer Protocol (FTP) 

 
 
The standards that are identified in the architecture are only a starting point 
for the project design specification.  Typically, only a subset of the identifi
standards will actually be used in the project and substantial detail must be 

ed 

cluded in the specification to identify the portions of the standard that are 

 
Som  
def  
 su h

ation.  Feedback should also be provided to the regional 
oes not 

 

t 

in
relevant to the particular procurement.    

e regions have created standards plans as part of their architecture that 
ine the approach for incorporating standards into ITS projects over time.   
c  a plan exists, it should be consulted for guidance on standards If

implement
architecture maintenance organization if the standards plan d
accurately reflect the preferred use of standards on the project.  Section 6.3.3
describes ITS standards plans in more detail.   
 
Several resources describe how to specify ITS standards requirements for 
ITS procurements.  The ITS Standards Program web site includes the mos
urrent information on ITS standards, including available deployment c

resources (http://www.standards.its.dot.gov). 
 
The specification of applicable ITS standards is a required part of the 

ystems Engineering Analysis as specified in the Rule/Policy. S
 
 

7.3.8 Providing Feedback to the Architecture Maintainer 
Project Teams that use the architecture will be one of the most significant 
sources for regional ITS architecture maintenance changes.  As projects are
implemented, they will be mapped to the architecture, and a significant 
portion of the architecture will be closely reviewed in the process.  Each 
region should define a mechanism that allows each Project Team to provid
comments to the architecture with minimal time investment.   Many of the
omponents of the regional ITS architecture may be improved through 

 

e 
 

hown in Figure 54.  As discussed in 
 each 

ken to implement a good architecture 
feedback process and ultimately improve the quality of the regional ITS 

c
feedback from architecture use, as s
paragraph 7.3.1, a checkpoint in the process should be identified where

roject reviews the as-built project design and submits any comments to the p
regional ITS architecture, in the same way that as-built plans are submitted 
for traditional construction projects.  
 
There are a few key steps that can be ta
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arc
arc
to c
are
ma
inc ssed 
in d
 
 

hitecture.  First, there must be some rigor to the process that supports 
hitecture feedback so that architecture feedback isn’t forgotten in the rush 
omplete the project.  Second, good configuration management practices 
 required, both for the project development team and the architecture 
intainer so that needed changes are captured, accrued, and properly 
orporated over time.   Regional ITS Architecture maintenance is discu
etail in Section 8. 

1.  Region description
  Stakeholder identification
  Operational concept
  Functional requirements  
  Interfaces / Information 

2.
3.
4.
5.

flows
6.
7.
8.
9.

  Agreements
  Standards identification
  Project sequencing 
 Maintenance plan 

Concept of
Operations

System
Requirements

High-Level
Design

Detailed
Design

Concept of
Operations

System
Requirements

High-Level
Design

Detailed
Design

 

 
Se t 
eas
VD
Vir
allo
of new Project Architectures that should be reflected in the NOVA 
Arc
doc and 
inv
tha
 

Figure 54:  Providing Feedback to the Regional ITS Architecture 

veral regions have implemented on-line forms and e-mail links that make i
ier for Project Teams to provide architecture feedback.  For example, 
OT provides an on-line form for architecture comments on their Northern 
ginia (NOVA) ITS Architecture web site.  Another form (see Figure 55) 
ws Project Sponsors to easily notify the NOVA Architecture Team leader 

hitecture.   Architecture maintainers can also use programming 
uments, capital plans, project documentation, and general knowledge 

olvement in the region to identify architecture impacts from ITS projects 
t may not be reported. 
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Figure 55:  VDOT Project Architecture Submittal Form 
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Section 

8 
 

 

8 Maintaining a Regional ITS 
Architecture 
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STEP #6:  MAINTAIN THE
REGIONAL ARCHITECTURE

STEP #5:  USE THE
REGIONAL ARCHITECTURE

 

ction discusses various options and considerations associated with 
ng maintenance of the architecture products.  This includes detailing 
ponsibilities and procedures that need to be considered as an 
cture is used and maintained over time.  The regional ITS architecture

 
This se
on-goi
the res
archite  
is not a static set of outputs.  It must change as plans change, ITS projects 
are
 
Much a
plan sh
ITS arc
 
 

 

 implemented, and the ITS needs and services evolve in the region.   

s ITS systems require planning for operations and maintenance, a 
ould be put in place during the original development of the regional 
hitecture to keep it up to date. 
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• Determine maintenance responsibilities 
• Define the architecture baseline 
• Define the change management process 
• Develop an architecture maintenance plan 
• Maintain the architecture per the plan 

 

OBJECTIVES 
 

  
Develop and implement procedures and responsibilities for 

chitecture in the region. maintaining regional ITS ar
 

PROCESS
Key Activi

support the effort, and who will manage or have oversight for 
the maintenance effort?    

changes for inclusion into the baseline?  What group will review 
ommendations and make the decisions on what 

e so 

 
ties 

 

• Determine who will be responsible for architecture 
maintenance.  What individual or group of individuals will be 
responsible for maintaining the architecture?  Also who will 

 

• Define the architecture baseline.  What outputs/ documents will 
be maintained? Will you maintain only the databases or the 
graphic representations of the architecture as well?  

 

• Define the change management process.  How will changes be 
introduced and by whom?  How often will changes to the 
architecture baseline be performed?  Who will evaluate the 

the change rec
changes are accepted and which are not?  Who will actually 
modify the architecture baseline? 

 

• Develop an Architecture Maintenance Plan.  This plan will 
document the process and provide a framework for the 
architecture maintenance activity. 

 

• Maintain the architecture per the plan.  Identify, analyze, 
approve, incorporate, and communicate changes to the 
architecture baseline, per the plan.  Refine the plan over tim
that it continues to accurately reflect the region’s architecture 
maintenance process. 

 
INPUT 
Sources of 
Information 

 

 version of the regional ITS architecture • Last approved
 

OUTPUT 
Results of 
Process 

 

• Architecture Maintenance Plan 
• Updated architecture baseline 

 

STEP #6:  MAINTAIN THE REGIONAL ARCHITECTURE
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The
Sections 3 through 6 of this document.  These sections have suggested a 
process for creating the original set of outputs that represent the regional ITS 
arc
arc
evo d 
a re iguration 
Co cess, 
wh

 
The development of an architecture maintenance plan and the 
implement am to maintain the architecture is also a 
req
wh
dev
pro  
reg
 
As  be 
updated to reflect new ITS priorities and strategies that emerge through the 
transportati ccount for expansion in ITS scope, and 
to allow for the evolution and incor
pro
ITS  
the
arc
con
con s and future 
plans.   
 
No
is m
dev
pro
 

8.1 Why a Regional ITS Architecture Needs to Be 
Ma
The
ITS
reg s 

 regional ITS architecture is described by a set of outputs discussed in 

hitecture.  This section will examine the process of maintaining the 
hitecture.  This process is really one of continual improvement and 
lving with the region as its stakeholders make use of the architecture an
gion’s needs grow and change, guided by the principles of Conf

ntrol and Change Management.  Some of the key aspects of the pro
ich are covered in more detail below are: 
• Understand why the architecture needs to be maintained 
• Determine who will be responsible for architecture maintenance 
• Define the architecture baseline 
• Define the change management process 
• Document the process in a Maintenance Plan.  

ation of a progr
uirement of the ITS Architecture and Standards Final Rule/ Final Policy, 
ich says: “The agencies and other stakeholders participating in the 
elopment of the regional ITS architecture shall develop and implement 
cedures and responsibilities for maintaining it, as needs evolve within the
ion.”   

ITS projects are implemented, the regional ITS architecture will need to

on planning process, to a
poration of new ideas.   A maintenance 

cess should be detailed for the region, and used to update the regional 
 architecture.  This maintenance process should be documented as part of
 initial development of the regional ITS architecture in a regional ITS 
hitecture maintenance plan.  The goal of the maintenance plan is to guide 
trolled updates to the regional ITS architecture baseline so that it 
tinues to accurately reflect the region’s existing ITS capabilitie

te that the process of architecture maintenance covered in this white paper 
eant to apply to a wide range of regional and statewide ITS architecture 
elopments.  Each architecture development effort will need to tailor the 
cess to meet the needs and resources of their particular region. 

intained 
 regional ITS architecture is not static.  It must change as plans change, 
 projects are implemented, and the ITS needs and services evolve in the 
ion.  The regional ITS architecture must be maintained so that it continue
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to r
aspects of architecture.  The following list includes many of the events that 
may cause change to a regional ITS architecture: 
 

created 

s to 

 
 

he 
 

t 

r maybe the 
geographic scope of the architecture is being expanded, bringing in 

. Or maybe additional transportation modes or 

 

 

nal ITS Architecture may have expanded to include 
a user service that has been discussed in a region, but not included in 

 

 

control process that reviews and analyzes stakeholder inputs and 

onal ITS Architecture and Turbo will 
 

eflect the current and planned ITS systems, interconnections, and other 

• Changes in Regional Needs.  Regional ITS architectures are 
to support transportation planning in addressing regional needs.  Over 
time these needs can change and the corresponding aspects of the 
regional ITS architecture that address these needs may need to be 
updated.  These changes in needs should be expressed in update
planning documents such as the Regional Transportation Plan, the 
TIP, and the ITS Strategic Plan.   

• New stakeholders.  New stakeholders become active in ITS and the
regional ITS architecture should be updated to reflect their place in t
regional view of ITS elements, interfaces, and information flows.  Why
might new stakeholders emerge? The stakeholders might represen
new organizations that were not in place during the original 
development of the regional ITS architecture.  O

new stakeholders
transportation services are being considered that interface with the 
systems of additional stakeholders.  

• Changes in scope of services considered.  The range of services 
considered by the regional ITS architecture expands.  This might 
happen because the National ITS Architecture has been expanded and
updated to include new user services or to better define how existing 
elements satisfy the user services.   A regional ITS architecture based 
on an earlier version of the National ITS Architecture should take into 
consideration these changes as the regional ITS architecture is 
updated. The Natio

the regional ITS architecture, or was included in only a very cursory 
manner. Changes in the National ITS Architecture are not of 
themselves a reason to update a regional ITS architecture, but a
region may want to consider any new services in the context of their 
regional needs.   

The National ITS Architecture and Turbo Architecture are not updated 
on a set schedule but on the basis of the program’s configuration 

works with US DOT to schedule when the updates should be 
incorporated.  Updates to the Nati
be publicized on the ITS Joint Program Office (JPO) Architecture web
site: http://www.its.dot.gov/arch/index.htm.  

 
• Changes in stakeholder or element names.  An agency’s name or 

the name used to describe their element(s) undergoes change.  
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Transportation agencies occasionally merge, split, or just rename 
themselves.  In addition element names may evolve as projects are 
defined.  The regional ITS architecture should be updated to use
currently correct names for both stakeholders and elements.   

• Changes in other architectures.  A regional ITS architecture
not only elements and interfaces within a region, but also interfaces 
elements in a

 the 

 
 covers 

to 
djoining regions.  Changes in the regional ITS 

architecture in one region may necessitate changes in the architecture 
in an adjoining region to maintain consistency between the two. 

tewide ITS architecture and a 
ge in 

 
 the 

en 
dd, subtract or modify 

elements, interfaces, or information flows from the regional ITS 

 of ITS, 
ts 

 
• a project 

project delivery and some aspects of the regional ITS architecture that 

 
• r 

planned project sequencing may change.  Delaying 
a project may have a ripple effect on other projects that depend on it.  

The b
baselin
and the specifics of the original regional ITS architecture development effort.  

his should be taken into account as one set of factors in determining how 
ofte t
 

8.2 Main
 
 

ng specific ITS project plans.  A key characteristic of 

Architectures may also overlap (e.g. a sta
regional ITS architecture for a region within the state) and a chan
one might necessitate a change in the other.   

There are several changes relating to project definition that will cause
need for updates to the regional ITS architecture. 
 

• Changes due to Project Definition or Implementation.  Wh
actually defined or implemented, a project may a

architecture.  Because the regional ITS architecture is meant to 
describe the current (as well as future) regional implementation
it must be updated to correctly reflect how the developed projec
integrate into the region.  

Changes due to Project Addition/Deletion.  Occasionally 
will be added or deleted through the planning process or through 

are associated with the project may be expanded, changed or 
removed.   

Changes in Project Priority.  Due to funding constraints, or othe
considerations, the 

Raising the priority for a project’s implementation may impact other 
projects that are related to it.    

 
 a ove reasons for possible changes in the regional ITS architecture 

e may happen frequently or infrequently, depending upon the region 

T
n o update the regional ITS architecture.   

tenance decisions 
The purpose of maintaining a regional ITS architecture is to keep it current
and relevant, so that stakeholders will use it as a technical and institutional
reference when developi
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a successful regional ITS architecture is consensus; that is, the notion that 
odel 

mportantly 

Eac o  primarily in 
suppor
and de
conditions in a region naturally evolve, an effective regional ITS architecture 
ma e  
“keeps up” with the evolving conditions, and maintains the characteristic 
consen
 

e maintained? 
 

 of the 

nance 
e 

elopment of a regional ITS architecture, and that’s fine.  But maintenance 
rring, and necessarily is a long-term effort.  The responsibility may be 

lity 

l 
 shared by 

intenance 
sponsibility to be assumed jointly by four key agencies in the region.    

in 

each stakeholder has and continues to buy-in to the architecture as the m
for how ITS elements have been deployed in a region, and more i
how future ITS elements should be deployed in the region.   
 

h f the maintenance decisions discussed in this section are
t of keeping the regional ITS architecture relevant to the ITS planning 
ployment of ITS projects as resources become available.  As 

int nance process will also evolve the regional ITS architecture so that it

sus that ensures stakeholders will find it relevant and a benefit to use. 

The decisions that will be discussed are: 
• Who:  Who will lead and implement the maintenance effort? 
• When:  On what schedule will the regional ITS architecture change?   
• What:  What parts of the regional ITS architecture will b

8.2.1 Who will maintain the Regional ITS Architecture? 
Who will maintain the Regional ITS Architecture?  This is perhaps one
most crucial maintenance decisions for a regional ITS architecture.  To 
maintain a consensus regional ITS architecture, to some extent all 
stakeholders will need to participate, but typically one or two agencies will 
take the lead responsibility to maintain the regional ITS architecture. 
 
An important concept is that the responsibility for architecture mainte
should not be delegated to an individual person, but should instead b
assigned to an agency or institutional group in the region.   
 
Often an individual may be, or may have been, a champion in the 
dev
is recu
delegated to an individual at any given time, but the overall responsibi
should be a stated role of an institution or agency in the region.  In this way 
the responsibility transcends the variabilities that can impact an individua
person’s activities and career.  Sometimes this responsibility will be
agencies.  This is the case with the Inland Empire maintenance plan from 
California (see Appendix C.3.1) that provides for the ma
re
 
Issues in determining maintainer 
Two key considerations in selecting a maintainer are described below. 
 
1. Does the maintainer have the necessary skills and resources to mainta

the regional ITS architecture? 
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Maintaining a regional ITS architecture utilizes a range of skills.  In orde
to properly eva

r 
luate changes to the architecture the maintainer must have 

staff that is knowledgeable of the existing regional ITS architecture.  This 
lies a detailed technical understanding of the various parts of the 

le, 
old some of 

the architecture information.  The agency responsible for maintaining the 

l 

f 
r 

 new ITS elements and interfaces in the region.   
 

the case 

the 
 

Organization will assume the maintenance responsibility.  Both of these 

e 

aintaining the regional ITS architecture.  
This particular approach may make the most sense in rural regions 

regions that have limited resources 

imp
architecture and how changes would affect each part.  Also required is an 
understanding of transportation systems in the region (although this 
understanding can reside jointly in the group of agencies/ stakeholders 
who participate in the maintenance process).  Finally, the maintainer 
agency needs to have staff with an understanding of the tools used to 
create (and to update) the architecture.  This might include for examp
knowledge of the Turbo Architecture tool, if that is used to h

architecture needs to have the skills within its own organization or 
consider acquiring the skills.  In either case, the agency needs the 
necessary funding to support the maintenance effort.  
 
Having the resources to maintain a regional ITS architecture may mean 
that the stakeholders using the regional ITS architecture have to share in 
the costs to acquire these resources, even though one specific agency 
may commit to maintain staff or contract the skill set necessary. 
 

2. Does the maintainer have the mission and authority to maintain the ful
stakeholder and functional scope of the regional ITS architecture? 
 
The agency that maintains a regional ITS architecture ideally is one that 
has broad functional responsibilities across the full scope of the regional 
ITS architecture.  In this case, “scope” represents the geographic area o
the region, the transportation functions in the region, and the timeframe fo
deployment of

A natural maintainer for many regions is the Metropolitan Planning 
Organization (MPO).  Very often the scope of the MPO will match (or 
nearly match) the scope of the regional ITS architecture.  This is 
in the Northeastern Illinois maintenance plan–the responsible agency for 
maintenance is the MPO in the region (CATS).  This is also true for 
Oahu Regional ITS Architecture, where Oahu Metropolitan Planning

plans can be found in Appendix C.   In cases where the MPO does not 
possess the resources to manage the effort, or in cases where there is no 
MPO (e.g. if the region is rural in nature) alternate maintainers might b
identified.  Some other possibilities for maintainer organizations are: 
 

• State Department of Transportation (DOT).  A State DOT might 
take responsibility for m

where the ITS functions are largely the responsibility of the state 
DOT.  But it could also apply to 
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available in the MPO or other local planning organization or where 
n entire state

 T ation 
busine ly 

ncie
 model.  If a Transportation Authority is a stakeholder in a 

regional ITS architecture, then an agreement between the Authority 

 
S issues, 

operations, or procurement.  Many areas in the United States 
address this issue by creating an ITS Committee, Working Group, 

 

ersee 

ave direct responsibility for the 
quality of the product. 

his should be a 
group of representatives of key stakeholders, ideally members from the areas 
of traffic, transit, public safety, and maintenance.  This group might be a 
carryover from a committee or body that consisted of key stakeholders in the 
development of the architecture, or it could be a newly constituted group, or it 
might be a form of the Regional ITS Committee described above.  These 
groups have many names, but one common trait – they often include both 
technical and managerial representatives of the key transportation agencies 
in the region.   As an example, the Inland Empire maintenance plan calls out 
the creation of a new group–the Architecture Maintenance Team–with 
representation from key stakeholders. The Oahu Regional ITS Architecture 
Report calls out an existing group— the ad hoc ITS Technical Task Force—to 
support the maintenance activity.   
 

the “region” is a .     
 

• Transportation Authorities. hese entities manage transport
infrastructure using a 
independent of those age
business

ss model that may be relative
s more aligned with the MPO 

and the MPO may be necessary to carry on the appropriate 
maintenance of their common regional ITS architecture.   

 
• Regional ITS Committees:  Regions often have some institutional

framework that make decisions about integration, IT

ITS Program Committee, or Operations Task Force.  This 
institutional group could be responsible for the architecture 
maintenance.   

When one agency or institution takes responsibility for architecture 
maintenance, they may use agreements to create a management or 
oversight function (e.g. a “regional ITS architecture maintenance 
committee” or “regional ITS architecture maintenance board”) to ov
regional ITS architecture maintenance work, which would have 
representation from the key stakeholders to the agreement.  This group 
might be given management authority over the maintenance process.  In 
this way, the stakeholders are investing in and controlling their own 
regional ITS architecture, and they will h

 
What group will assist the maintainer in evaluating and approving 
changes? 
Another decision that must be made is who will support the maintainer in 
evaluating and approving changes to the architecture.  T
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The group responsible for evaluating and approving changes to the 
architecture may be a group that has some coordinating authority for 
integration of systems in the region.  However there is no need for the group 
to have legal or contracting authority.  They will be serving as a vehicle for 
consensus. 
 

8.2.2 When will the architecture be updated?  
Another way to describe when the architecture will be updated is to consider 
what “timetable” will be used for making updates or changes to the 
architecture.  There is no set timetable that will apply to every region.  The 
timetable chosen will depend on several factors including how the regional 
ITS architecture is used and the funding/ staffing available for the task.  
 
How often will the regional ITS architecture be modified or updated? There 
are two basic approaches to update interval:  periodic maintenance and 
exception maintenance.  Each has their advantages and disadvantages.  
They are not mutually exclusive, and an approach could be developed that is 
a combination of the two basic models. 
 

• Periodic Maintenance.  This approach ties the maintenance of the 
regiona of the 
transportation planning process.  For example, if an MPO is the lead 

 agency for a region, it’s natural that the regional ITS 
uency as the regional 
ve years) or the 

ted (at least every two 
ccur prior to or following 

 

l ITS architecture to one of the recurring activities 

maintenance
architecture would be updated at the same freq

ery three to fitransportation plan is updated (ev
Transportation Improvement Program is upda
years).  The update of the architecture could o
the transportation planning document update.   If the architecture 
update precedes the update to the planning document the revised
architecture could serve as an input to the planning update.  The 
drawback to this approach is changes in support of ITS projects may 
not be updated into the regional ITS architecture on a timely basis.  
Publication and versioning costs are minimized for the periodic 
maintenance approach since there is a new version only once in the 
maintenance cycle. 

 
• Exception Maintenance.  This approach considers and makes changes 

to the regional ITS architecture in a process that is initiated as needed.  
This is very convenient for Rule 940 consistency issues, but may be 
more costly than a periodic process (where requests for changes are 
queued until they are all addressed at once).  Publication and 
versioning costs are dependent on the frequency of changes made to 
the regional ITS architecture. 

 
• Combined Periodic and Exception Maintenance.  This approach is the 

most responsive to stakeholder needs, and perhaps the most likely to 
succeed with regard to usage of the regional ITS architecture, 
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however, it implies the greatest cost.  Specific stakeholder requests
are dispatched immediately, and a more thorough process of analysis 
is periodically applied to discover and incorporate new ITS 
requirements.   

 

 
Note, the above discussion relates to ‘how often’ the architecture is updated.  
A complementary discussion regarding whether the update involves 
inc  
sec
 

8.2.3  
What a e tecture will be maintained?  Those 
constit n cture that will be maintained are 
referre o his section will consider the different “parts” of 
the regional ITS architecture and whether they should be a part of the 
bas
 
On
exchan region and with elements 
outside ment of ITS 
elemen  ments should be 
contrib io on 
networ  ave 
a role in this economy, and appropriate effort should be levied to maintain 
them. 
 

hitecture will 

of 

region 
nsolidate or separate, and such changes should be reflected 

.  Furthermore, stakeholders that have not been 

  
 

remental changes or is an update of the full baseline will be provided in
tion 4.2. 

What will be maintained?
sp cts of the regional ITS archi

ue t parts of a regional ITS archite
d t  as the “baseline”. T

eline. 

e of the benefits of a regional ITS architecture is to enable the efficient 
ge of information between ITS elements in a 
 the region.  Efficiency refers to the economical deploy

hese ITS deployts and their interfaces.  The result of t
ut ns to the safe and efficient operation of the surface transportati
k. Each of the components in the regional ITS architecture below h

Description of Region 
This description includes the geographic scope, functional scope and 
architecture timeframe, and helps frame each of the following parts of a 
regional ITS architecture. Geographic scope defines the ITS elements that 
are “in” the region, although additional ITS elements outside the region 
may be necessary to describe if they communicate ITS information to 
elements inside the region.  Functional scope defines which services are 
included in a regional ITS architecture.  Architecture timeframe is the 
distance (in years) into the future that the regional ITS arc
consider.  The description of the region is usually contained in an 
architecture document, but may reside in a database containing aspects 
the regional ITS architecture, and should certainly be a part of the 
baseline. 
 
List of Stakeholders  
Stakeholders are key to the definition of the architecture.  Within a 
hey may cot
in the architecture
engaged in the past might be approached through outreach to be sure that 
the regional ITS architecture represents their ITS requirements as well.
The stakeholders should be described in architecture documentation (and
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may also reside in a database representing aspects of the regional ITS 
architecture).  Their listing and description should be part of the baseline
 
Operational Concept 
It is crucial that the operational concepts (which might be represented as 
roles and responsibilities or as customized market packages) in a regional 
ITS architecture accurately represent the consensus vision of how the
stakeholders want their ITS to operate for the benefit of surface 
transportation users.  These should be reviewed, and if necessary, 
changed to represent both what has been deployed (which may have 
been shown as “planned” in the earlier version of the regional ITS 
architecture) and so that they represent the current con

. 

 

sensus view of the 
stakeholders.  Many of the remaining maintenance efforts will depend on 

e changes made here.  The operational concept will 
 

 

. 

n 
 

he architecture 
documentation.  This listing should be a part of the baseline. 

l be 

nal ITS architecture.  
Because of the level of detail, these are usually held in spreadsheets or 

the outcome of th
reside in the architecture documentation (and possibly in a diagramming
tool if a customized market package approach is used) and should be part
of the baseline. 
 
List of ITS Elements 
The inventory of ITS elements is a key aspect of the regional ITS 
architecture.  Changes in stakeholders as well as operational concepts 
may impact the inventory of ITS elements.  Furthermore, recent 
implementation of ITS elements may change their individual status (e.g
from planned to existing).  The list of elements is often contained in 
architecture documentation, and is key information in any architecture 
database.  It is a key aspect of the baseline. 
 
List of Agreements 
One of the greatest values of a regional ITS architecture is to identify 
where information will cross an agency boundary, which may indicate a 
need for an agency agreement.    An update to the list of agreements ca
follow the update to the Operational Concept and/or interfaces between
elements.  The list of agreements will usually be found in t

 
Interfaces between Elements (interconnects and information flows) 
Interfaces between elements define the “details” of the architecture.  They 
are the detailed description of how the various ITS systems are or wil
integrated throughout the timeframe of the architecture.  These details are 
usually held in an architecture database.  They are a key aspect of the 
architecture baseline, and one that will likely see the greatest amount of 
change during the maintenance process.  
   
System Functional Requirements 
High-level functions are allocated to ITS elements as part of the regional 
ITS architecture. These can serve as a starting point for the functional 
definition of projects that map to portions of the regio
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databases, but may be included in the architecture document.  They are a 

n for 
 

f 
rity, 

ly 

While project sequencing is partly determined by functional dependencies 
o “traffic management”), the 

y 

al 
ect 

the 

architecture being maintained above, it is 
lso important to document the resources that were used along the way to 

egion’s Transportation Plan, TIP, ITS 

e 
   

8.3 

e of 
 of 

 

part of the baseline. 
 
Applicable ITS Standards 
The selection of standards depends on the information exchange 
requirements.  As projects are implemented and standards are chose
a project they need to be reflected back in the regional ITS architecture so
that other projects can benefit from the selections made.  In addition, the 
maintenance process should consider how ITS standards may have 
evolved and matured since the last update, and consider how any change 
in the “standards environment” may impact previous regional standards 
choices (especially where competing standards exist).  For example, i
XML based Center-To-Center standards reach a high level of matu
reliability and cost-effectiveness, then a regional standards technology 
decision may be made to transition from investments in other standards 
technologies (e.g. CORBA to XML).  The description of the standards 
environment for the region, as well as the details of which standards app
to the architecture should be part of the baseline. 
 
Project Sequencing 

(e.g. “surveillance” must be a precursor t
reality is that for the most part project sequences are local policy 
decisions.  Project sequences should be reviewed to make sure that the
are in line with current policy decisions.  Furthermore, policy makers 
should be informed of the sequences, and their input should be sought to 
make the project sequences in line with their expectations.  This is cruci
to avoiding the regional ITS architecture becoming irrelevant. The proj
sequencing should be included in the architecture documentation and may 
also be held in a spreadsheet or database.  These should be part of 
architecture baseline. 

 
In addition to the components of the 
a
develop the architecture – the R
Strategic Plans, various studies, as well as other regional ITS architecture.  
Document these other resources – their titles, dates or versions, and where 
they can be found so that future maintainers can understand some of the 
background that supported the development of this regional ITS architectur
and remember that changes to those documents may affect the architecture. 
 

Maintenance Process 
is section describes the regional ITS architecture maintenance process.  Th

The process described below is based upon the more general disciplin
Configuration Management.  This section will first present a short summary
configuration management, and then describe the process of maintaining a 
regional ITS architecture, drawing connections between the general discipline
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and the specific application of it for maintaining a regional ITS architecture. 
The maintenance process described in this section is a suggested or ex
process for the maintenance of regional ITS architecture. The process 
presented can be applied to the maintenance of any regional ITS architectu
but should be tailored to fit the size and scope of the particular architectur
The process 

ample 

re, 
e.  

should also be tailored so that it fits within the region’s 
ansportation planning processes (e.g., the Regional Transportation Plan 

s life” and can be applied to the 
evelopment of any system.  In the context of regional ITS architecture it is a 

 

n 
 

 

changes to configuration items 

f the 

tr
update process).   
 

8.3.1 Configuration Management Overview 
Configuration management is defined as: “A management process for 
establishing and maintaining consistency of a product’s performance, 
functional, and physical attributes with its requirements, design and 
operational information throughout it
d
process for establishing and maintaining consistency of the architecture’s 
information content throughout its life.  In general, the configuration 
management process consists of five major activities: 
 

• Configuration management planning – before you start, there are 
some decisions that need to be made about what needs to be 
controlled within a product configuration, when you establish a 
controlled configuration, how you change a controlled configuration, 
and what amount of effort you’re going to expend in managing 
configurations.  In the context of maintaining a regional ITS
architecture this corresponds to the architecture maintenance plan. 

 
• Configuration identification – identifying the configuration items that 

need to be independently identified, stored, tested, reviewed, used, 
changed, delivered and/or maintained.  Identifying the configuratio
items and what identifiers will be used is part of the architecture
maintenance plan. 

 
• Configuration control – the control of which changes are made to the

configuration baseline and when and how they are made.   
 

• Configuration status accounting – keeping track of the state of all 
configuration items, all pending proposed changes, and all approved 

 
• Configuration audits –verifying consistency of configuration 

documentation against the product.  In the context of a regional ITS 
architecture this includes verifying that different representations o
architecture (e.g. document and database) match.   

 
These activities are performed throughout the life of the development and 
operation of systems.    
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There are some additional resources that provide more detail and some 
pecific tools and techniques for implementation of configuration 

 

s
management.  These may provide additional information in adapting the 
information presented here to address specific regional needs. 

• TMC Pooled-Fund Study Configuration Management for 
Transportation Management Systems – Final Report September 2003
(http://tmcpfs.ops.fhwa.dot.gov/cfprojects/new_detail.cfm?id=24&new=
2). 

• A Guide to Configuration Management for Intelligent Transportation 
Systems – April 2002 
(http://www.itsdocs.fhwa.dot.gov/JPODOCS/REPTS_TE/13622.html). 

8.3.2 Architecture Maintenance Process 
The process of maintaining a regional ITS architecture involves managing 
change, and can be described using the activities summarized in the previous 
discussion of configuration management.   

 
CM Planning 
Before the maintenance activity begins the parameters of the activity must be 
identified and the details of the process must be determined.  These 
parameters, defining who will maintain the architecture, when the architecture 
will be updated, and what will be the baseline maintained have been 
described in Section 8.2.  These decisions and the maintenance process itself 
should be defined in an architecture maintenance plan, which is the primary 
output of the configuration management planning activity.  The maintenance 
plan may be a separate document or part of the larger regional ITS 
architecture document.  The plan should be created during the initial 
development of the regional ITS architecture.  If it was not then the process 
should be defined and documented as soon as possible.  The maintenance 
plan should also be a part of the architecture baseline described below.    
    

he maintenance plan should identify who will be responsible for the 

t 

s for this 

Who 
T
maintenance effort and what group of stakeholders will review and approve 
changes to the architecture baseline.  In addition to defining who will be 
involved in maintenance a description of each agencies roles and 
responsibilities may be included.  The Oahu Regional ITS Architecture Repor
provides just such details on roles and responsibilities. 
 
When 
The maintenance plan should also identify the timetable for regional ITS 
architecture updates.  As discussed in 8.2.2, there are several option
timeline.  The other timing decision that should be identified in the 
maintenance plan is when to set the baseline and begin the maintenance 
process.  In the case of regional ITS architectures, the first release of the 
architecture after its initial development would normally constitute the initial 
baseline.  This is the point at which the architecture is ready for distribution 
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and use, and the point at which potential changes to the architecture may 
begin to develop. 
  

 i.e. the 

 in 

 
ining 

xactly what documents, databases, etc. will be maintained.   
 
In a  
produc e important to 

entify.  Some of these documents will be the subject of later revision and 
s 

ate 
n numbers of those source documents should be considered for 

clusion in your list of controlled items.  Other examples of these source 
documents might include early deployment study reports, strategic 

reports.  It is important that the 

at is controlled.  This way, subsequent 
leases of these documents would trigger an analysis to determine how the 

cha e
to m in
these a
storag
   
The ve
might a lude 
the
Arc te
con u nt 
upd e
 
A fi l  
is h n 

port ll interconnect 
e 

lte re 
mo
 
Table s some examples of the items that might be selected for the 
archite
 

What  
The maintenance plan should clearly identify what will be maintained-
architecture baseline.  Section 8.2.3 discussed the parts of the regional ITS 
architecture that should be maintained.  In fact, these parts are contained
databases (e.g. a Turbo Architecture database), spreadsheets, drawing files 
(e.g. PowerPoint or Visio), Hypertext Markup Language (HTML) files for a
web site, and documents.  Defining the architecture baseline is def
e

ddition to these architecture outputs, source documents that were used to
e the regional ITS architecture outputs may also b

id
maintaining a consistency between the architecture and the other efforts i
important.  For example, if the regional ITS architecture inventory was derived 
from a number of individual stakeholder inventory documents, then the d
and versio
in

deployment plans, and inventory tracking 
dates of reports and any version numbers associated with the reports are 
recorded as part of the configuration th
re

ng s are best propagated through the rest of the controlled items in order 
a tain a consistent configuration.  It’s also necessary to record where 

re stored – at which agency, on which data server, web site or other 
e location. 

rsions of software tools that were used to produce the architecture 
lso be included in the set of configuration items.  These might inc

 Turbo Architecture software and the version of the National ITS 
hi cture used.  For these tools, the important thing to record as part of the 
fig ration is the version number and date of release.   Subseque
at s to the tools and databases would trigger a change analysis.   

na  consideration that goes into the definition of the architecture baseline
ow you plan to use the architecture.  Will market package diagrams be a

ant source of interfaces for project definition?  Or wiim
diagrams be used?  Or will project developers go directly to the databas
epresentation for their detailed definition?  Considering some of these r

a rnatives will help you decide which representations of the architecture a
st important to your region.   

7 show1
cture baseline. 
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Table 
Turbo A

17.  Examples of Configuration Items to Consider 
rchitecture Databases Planning Documents 

Regional ITS Architecture Documentation Inventory Tracking Documents 
Maintenance Plan (if a separate document) Turbo Architecture Software Version 
List of d
architec
should b

ocuments used in developing 
ture or with which the architecture 
e consistent: 

National ITS Architecture Version 

 
The de
the reg
consis ld 
include
(and p
 
How 
On
baselin  
configuration management is not to keep changes from occurring, but to 
permit changes in a controlled fashion, 
are co
region er 
than a
approa
increm  
full bas   
In the  based 
upon s
origina
 
The process of changing the baseline can be broken into the steps shown in 
Fig
be app e formality or 
amount of effort that goes into 
scope 

finition of baseline will depend greatly on the scope and complexity of 
ional ITS architecture effort.  For small efforts the baseline might 

t of only a database, an architecture summary document (which wou
 the maintenance plan) and the version of National ITS Architecture 

ossibly Turbo Architecture) used for the development.  

ce the Who, When, and What are established, deciding how to change the 
e needs to be considered.  Change is inevitable.  The goal of

ensuring that all configuration items 
nsistent with their descriptions at all times.  Due to the nature of a 
al ITS architecture (i.e. a set of documentation and databases rath
n actual system of software and hardware), there are two basic 
ches that could be taken to updating the baseline.  The first is 
ental change based upon individual change requests.  The second is a
eline update based upon a periodic revisiting of the entire architecture.

latter case all the architecture outputs are revisited and modified
takeholder inputs, using much the same process as was used in the 
l development of the architecture.   

ure 56.  The following sections will consider each process step as it might 
lied to both approaches to architecture maintenance.  Th

these process steps will depend upon the 
and complexity of the regional ITS architecture.   
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1. Identify Change

2. Evaluate Change

3. Approve Change

4. Update Baseline

Notify Stakeholder 5. Notify Stakeholders 

Figure 56.  Process for Change Identification 

 
1. Identify Change 

The primary aspects of change identification are: 
• Who can suggest a change? 
• How is the change request documented? 

 
Each architecture effort will need to make a decision about who can 
initiate a change request. In some areas the selected answer will be 
“anyone”. This approach is called out in the Inland Empire maintenance 
plan. Allowing anyone to initiate a change is conducive to the development 
of a “consensus” architecture because it empowers all stakeholders to 
provide inputs.  However the approach does have a drawback – if literally 
anyone can input requests the region runs the risk of being overrun by 
requests that will tax scarce resources to review and decide upon 
proposed changes.  An alternative approach that may be attractive to 
some larger regions is to limit who can make change requests to members 
of the maintenance committee/board or members of other key ITS 
committees.   This effectively means that any change suggested has the 
approval of a key stakeholder.  This approach is planned in the 
Northeastern Illinois maintenance plan.  This has the added benefit of 
spreading the resources needed to generate or evaluate changes among 
the group.   
 
The plan might also address when a change request should be made. For 
example, the Oahu maintenance plan lays out detailed directions for 
inclusion of ITS projects in the TIP, identifying when changes to the 
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regional ITS architecture need to be made in order for a project to be 
funded through the TIP.  Also the plan might identify the types of changes 

identifies 
 Committee approval 

and non-administrative amendments that do require Policy Committee 
approval. 

• Description of change 

he 

• Change type (minor or significant) 

ere are many ways the above change forms can be implemented.  The 
form could be on a regional architecture website for download by anyone 

 the key information above.  

 rejected, and 
ents 

 
suggestions that might arise from review of the architecture by a 

ll 

2. Evaluate Change 
When using the incremental change approach to maintenance, each 
change request needs to be evaluated to determine what impact it has 
upon the architecture baseline.  This evaluation could be required of the 
person proposing the change, or it could be performed by someone else 

that will be made to the architecture.  The Oahu plan 
administrative amendments that do not require Policy

 
It is recommended that a simple change request form be created that 
contains at least the following information: 

• Name of change 

• Rationale for change 
• Originator name or agency 
• Originator contact information 
• Date of origination 

 
As part of the configuration management process this information should 
be maintained in a change log (or change database) that would add t
following additional fields of information 

• Change number (some unique identifier) 
• Change disposition (accepted, rejected, deferred) 

• Part of baseline affected (could be check boxes for document, 
database, web site, and not known) 

• Disposition comment 
• Disposition date 

 
Th

submitting a change.  A less formal alternative would be for a change 
request to be submitted as an email containing
The formality in the process creates an audit trail of all changes 
considered as well as a record of those approved, those
those deferred.  This audit trail can come in handy in future assessm
of proposed enhancements or changes to the systems.   
 
The above description of initiating changes applies to individual change

stakeholder or from the impact of individual projects.  In the case of a fu
baseline update of the regional ITS architecture, this could be handled by 
a summary change request indicating the nature of the update and 
referencing the stakeholder interactions that will generate a set of 
changes.   
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(possibly the person, or gr
architecture).  Since a prop

oup of people responsible for maintaining the 

ce 
ture 

heir 
agreement with the modification.  If the issue warrants it, a stakeholders 

When using the incremental change approach, the changes should be 
presented to the maintenance committee along with recommendations to 
approve, defer, or reject them.  This could be handled informally through 
email, or through periodic face-to-face meetings.  The maintenance plan 
should identify how change approval will occur and any procedures that 
will be used to make the decisions.  Should approval require unanimous 
consensus of all members of the committee?  Approval of all stakeholders 
affected by the change?  Or just a majority of the committee members?  
Which procedure is used depends greatly on the nature of consensus 
building in the region.  Approval of affected stakeholders is a good 
approach and one that may fit a wide range of conditions.  For example, if 
a change to an interconnection between the traffic management center 
and the transit center is suggested, then approval by the appropriate traffic 
and transit agency represents consensus on the change and should be all 
that is needed for approval.  Unanimous consent is not recommended as it 
is the hardest to maintain (and may slow down the process considerably 
due to trying to get all parties to respond, or come to meetings).  In the 
case of full baseline update, the approval comes from the stakeholder 
inputs obtained when each architecture input is revised.   

 
4. Update Baseline 

This activity involves putting the changes into the architecture baseline 
documents, web files, and databases.  This requires much the same skills 
and techniques used in creating the initial baseline.  When using the 
incremental change approach, all the changes would be entered by one or 
more assigned personnel, and then checked per the process described in 

stakeholders for a wider review.  In addition, the change log would be 
 

 
 there 

er evaluation of a change requires detailed 
knowledge of the aspects of the regional ITS architecture baseline that are 
affected: it is usually a better idea to have someone on the maintenan
committee (or their staff) do the evaluation.  If the proposal for architec
modification has an impact on other stakeholders, someone from the 
maintenance committee should contact the stakeholders to confirm t

meeting or teleconference to discuss the modification may be held.  In the 
case of a full baseline update, the change evaluation happens through 
stakeholder consensus as part of the overall update.   

 
3. Approve Change 

the maintenance plan.  When using the full baseline update, new versions 
of documents, web files, and databases would be circulated to 

updated to describe the actual change made and the version identification
of all architecture baseline material would be updated as described in the
maintenance plan.  In some cases, the changes might be held until
is sufficient volume to make the changes efficiently. 
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5. Notify Stakeholders 
The final part of the maintenance process is to notify stakeholder of the 

 

ure.  As part of the maintenance process, this contact list should 
be reviewed and updated periodically to identify changes in personnel or 
changes in contact information (e.g. phone numbers or email addresses).  
The task of actually notifying the stakeholders of changes may be handled 
in a variety of ways ranging from hard copy to e-mail to websites.  Each 
approach has its strengths and weaknesses, and what is best for the 
region will be based on the current methods of communicating.  A 
suggested approach that may meet a wide range of needs is to identify a 
website where information about the architecture is available and have a 
place on that website to provide notification of changes.  This could be 
coupled with email notification to the stakeholder list that a change has 
occurred and to access the information on the website.  As part of the note 
(as well as on the website) it would be good to provide the new version 
and date of baseline items, as well as a short summary of the changes.   

 
Configuration Management Resources   
What resources are needed to perform configuration management?  In the 
context of maintenance of a regional ITS architecture, the same personnel 
skills that are used to work with the National ITS Architecture and possibly the 
Turbo architecture tool will be used in managing the configuration items that 

ddition to human 
resources, there will be the need to have file servers, web sites, or other 

Each configuration item must have a unique identifier associated with it.  The 
m 

version 
number and date in the file name for a database file or electronic document, 
or it can be physically marked on a printed document.   The identifier can also 

r or footer for documents and diagrams.  In this way, 

changes or updates to the architecture.  This applies equally to 
incremental change and full baseline update approaches.  In order to 
perform this notification, the maintaining organization should create and
keep up to date a contact list for all stakeholders represented in the 
architect

are included in the configuration management plan.   In a

central locations to store electronic copies of configuration items.  These must 
be “read-only” and protected so that changes are not made to released 
versions of the databases and documents.  Any required changes require a 
new version number/date and hence a new copy of the configuration item 
separate from the previous version. 
 
Configuration Identification 

identifier for the item should be marked on it in some fashion, so that the ite
can be identified without error and tracked.  In the context of regional ITS 
architecture maintenance, this can be accomplished by suffixing a 

be included in a heade
everyone who reads the materials or looks at the database (using Turbo 
Architecture, for example) will know which version they are reviewing.   
  
It also makes sense to have a controlled document that lists all of the 
configuration items and the versions that constitute that baseline in time.  
Maintenance history can also be included.  Any interdependencies between 
the items are worth recording.  There are several reasons for this.  First, you 
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want to be able to know what items you have under configuration co
be able to locate them.  Marking them with a unique identifier makes it 
possible to do that.  Second, you want to be able to track the status of each 
item as it changes.  Third, if a change is made to on

ntrol and 

e of your configuration 
items, you want to be able to determine the impact of that change on the 
other items. 
 

nfigu trol 
process of identifying, evaluating and 

approvi
 updating the baseline and all associated documentation.  Any additions 

after the er 

 ve n item list that documents the current 
versions of all configuration items.  
 

 the c
documents, and possibly other supporting outputs such as spreadsheets or 
drawing an 

come
prese ins 

the architecture inventory and an architecture document contains a table that 
lists this inventory- these two represent
e kept

becaus e 
to large number of elements and connections, but some form of 
documentation is also required to make the information more understandable 

e solution is to be aware of the 
 to manage it.  Because of the potential 

 

e database 
ion.  

).  This could be handled by notes in the configuration item list.    

m – documentation and change history – is 
cessary.  This includes the status of all 

 is to 
d 

 
intaining documentation for the entire life cycle of 

Co
Configuration control refers to the 

ration Con

ng changes (as laid out in the architecture maintenance plan) and 
then

 initial release/baseline will be noted with a changed version numb

rsion of the overall configuratio
and date to the relevant identifiers.  This must also include an update and 
new

In ase of a regional ITS architecture the baseline consists of databases, 

 files.  The process of configuration control and of updating these c
 challenging since there is likely to be more than a single 
ntation of the same information.  For example, if a database conta

be
re

ations of the same information need to 
 in sync.   Eliminating this kind of duplication is not really an option 
e a database representation of the architecture is needed to manag

b

and usable for the stakeholders.  Th
duplication and to put in place a plan
for changes affecting multiple parts of the baseline, the changes in each part
of the baseline should be coordinated with updates in other parts of the 
baseline.  This is particularly true when using the incremental change 
approach to architecture maintenance.    
 
In the incremental change approach, it is also possible to allow th
version of the information to change more frequently than the documentat
This might be appropriate if the form of the information used most often by 
stakeholders is the database (e.g. in the mapping of regional ITS architecture 
to projects
 
Configuration Status Accounting 
Configuration status accounting is the process of ensuring that all of the 
relevant information about an ite
up to date and as detailed as ne
pending changes.  A primary goal of configuration status accounting
disseminate configuration item information necessary to support existing an
future change control efforts. A typical configuration status accounting system
involves establishing and ma
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an item.  Status accounting is ideally carried out in conjunction with change 

t 

.  The 
l of configuration status accounting is to provide decision makers with the 

most up-to-date information possible.  Having the most recent information 
 

re 

control. 
 
The primary benefit of configuration status accounting is that it provides a 
methodology for updating all relevant documentation to ensure that the mos
current configuration is reflected in the configuration identification database. It 
accounts for the current status of all proposed and approved changes
goa

about a change item or including how the changes were implemented helps
to reduce research efforts in future change control activities whether 
implementing a new change or rolling back a change that had a negative or 
unexpected impact.  To report status, a format similar to that shown in Figu
57 might be used: 

Metropolis Regional ITS Architecture
Configuration Identification Document – Revision 2
June 3, 2003

Turbo Architecture Databases

Metro MPO – James Dean – 727-
999-1234

Metropolis-reg-20a-6-3-2003.tboMetropolis Regional 
Architecture Database

Location / Point Of ContactFile VersionConfiguration Item

Calneva DOT – Georgia Plains –
907-234-7890

Calneva-sw-10-5-15-2003.tboCalneva Statewide 
Architecture Database

Metro MPO – James Dean – 727-
999-1234

Metropolis-proj-10-5-23-
2003.tbo

Metropolis Project 
Architecture Database

Metro MPO – James Dean – 727-
999-1234

Metropolis-reg-20a-6-3-2003.tboMetropolis Regional 
Architecture Database

Location / Point Of ContactFile VersionConfiguration Item

Metro MPO – James Dean – 727-
999-1234

Metropolis-proj-10-5-23-
2003.tbo

Metropolis Project 
Architecture Database

Calneva DOT – Georgia Plains –
907-234-7890

Calneva-sw-10-5-15-2003.tboCalneva Statewide 
Architecture Database

Planning Documents

Metropolis DOT – Bill Murphy –
727-855-0012

January 31, 2003Metropolis Traffic 
Signal Upgrade Project

Metro MPO – James Dean – 727-
999-1234

Version 1.0 – 5-1-2003Metropolis Strategic 
ITS Plan

Location / Point Of ContactReport VersionConfiguration Item

Metropolis DOT – Bill Murphy –
727-855-0012

January 31, 2003Metropolis Traffic 
Signal Upgrade Project

Metro MPO – James Dean – 727-
999-1234

Version 1.0 – 5-1-2003Metropolis Strategic 
ITS Plan

Location / Point Of ContactReport VersionConfiguration Item

 
Figure 57.  Sample Configuration Identification Document 

ould mean that configuration status 
accounting amounts to reporting on the version of the two configuration items 
(e.g. ruralRegArchV1-6-3-03.tbo and ruralRegionarchV1-7-3-03.doc are the 
latest versions of the “rural region ITS architecture”).  Reporting this status 
could be done by phone call, letter, email or fax to interested stakeholders 
just to let them know that these files are still the latest.  When using the 
incremental change approach, the other thing typically reported during status 
accounting would be the list of pending changes to the regional ITS 
architecture, and for a small region there may not be very many changes 
typically encountered and these may be very infrequent.  So, in addition to 
identifying the latest version of the architecture, the region might report that 
there have been 2 changes received from stakeholder A and B that these 
haven’t been implemented yet but are expected to be worked on in the next 6 
months.  When using a full baseline update approach pending changes are 

 
For a small regional ITS architecture, the only configuration items might be a 
document and a Turbo database.  This w
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collected but probably not reported until summarized in the change log that 
occurs when the full baseline is updated.   

 
Configuration Audits 
In the general discipline of configuration management, configuration 
verification and audit is the process of analyzing configuration items and their 
respective documentation to ensure that the documentation reflects the 
current situation.  In the case of a regional ITS architecture the configuration 
items are the documentation.  Hence this step in the process becomes a 
rather simple one that can look at two aspects of the architecture: 
 

• Verifying the correctness of the configuration status accounting report. 
• Verifying that different representations of the architecture information 

(e.g. the database and document) are in sync.     
 
This type of audit is most applicable when using the incremental change 
approach (which may result in many small updates to configuration items, but 
is also a good idea to perform at the end of the effort in the full baseline 

  

 changes it will probably see.  Is the 
region going through a major update to their long range plan?  Is there 
a high-level of investment in technology in the region?  Is the project 
activity concentrated in one department or agency or is it spread 

cture maintenance?  Is it 
incremental changes or full baseline update? 

• What is the size and complexity of the architecture?  The larger the 

maintenance scenarios: 
 

1. The maintaining organization collects change requests and reviews 
them with the maintenance committee on a periodic (e.g. quarterly) 
basis. 
 
How many changes are collected in each period is very dependent on 
use of the architecture (how much is it being looked at while 

update.   
 

8.3.3 Effort required for maintenance 
How much effort must be expended to maintain a regional ITS architecture?  
That is dependent on several factors: 
 

• How much activity is there that would involve use of the architecture?
The more it is used to support planning and project development 
activities, the greater the level of

across several agencies in the region? 
• What is the approach being used for archite

• What is the maintenance update cycle?  Are changes being 
incorporated on a regular basis or is revision of the architecture 
happening once every planning cycle? 

architecture the greater the effort in maintaining it. 
 
To identify the effort required consider several 
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stakeholders are using it) as well as the complexity of the architecture 
(how many elements or connections could be changed).  Creating a 
change request should be a small time investment for any submitter 
(e.g. under an hour of time).  There is a small time investment of the 
maintaining organization to log the changes.  Periodically, changes 
would be evaluated and presented to the maintenance committee. 
Evaluating each change will take only a small time investment.   A 
maintenance committee meeting of a couple hours will dispose of the 
changes.  The amount of effort required to update the baseline will be 
a function of the scope of the change (e.g. adding a new stakeholder, 
inventory items and connections will take longer than changing the 
status of a few information flows).  Again, the amount of effort for the 
activities described above is dependent on the number of changes 
being considered. 
 

2. The maintaining organization collects change requests and holds them 
until an update occurs X years after the initial architecture is 
completed. 
 
This scenario is very similar to the previous one (in terms of time 
required for each change).  The primary difference would be the 
number of changes to be incorporated.  Again the amount of effort will 
be highly dependent on such things as the level of ITS investment in 
the region.  One way to limit the amount of effort required in the 
evaluation and approval part of the process is to have maintainer staff 
produce a summary of changes and recommended outcomes 
(approve, defer, or reject).  This will allow the maintenance committee 

nificant stakeholder 

 
3. At the update cycle stakeholders are brought back together for one or 

more workshops to review and update the architecture. 
 
This is the full baseline update approach.  In this approach, additional 
time will be spent getting some subset of the stakeholders together in 
one or more workshops to review the architecture.  A series of 
changes will naturally flow from these meetings that can be 
incorporated en masse into the architecture.  The level of effort 
required for these meetings will be dependent on how many meetings 
are planned and how much effort will be required to present the 
architecture to the stakeholders. 

 
So how much will it cost?  We all have to answer to the realities of budgeting 
and planning which forces us all to the bottom line.  The cost of maintaining a 
regional ITS architecture depends on how you are going to use it.  As you can 
see from the discussion above, the cost of paying someone to update the 
database, web site, and documents may be trivial compared to the cost of all 
of the stakeholders’ time reviewing and approving changes.  Think about the 
scenarios above and decide what maintenance approach your region will 

to focus on only those changes requiring sig
consensus when it meets. 
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likely follow.  Based on that decision you can then decide whether to allocate 
some financial resources to your future budgets to cover the cost of 

ai regional ITS 
architecture is going to be maintained by the MPO, then they should consider 
m Planning Work 
P

 
 of the 

n an ITS architecture – staffing, training, time, 
cture Implementation page, 

m ntenance – personnel, equipment, contractors, etc.  If the 

aking architecture maintenance a work item in their Unified 
rogram (UPWP). 

 
In 2005, FHWA developed the “Regional ITS Architecture Maintenance
Resources: Technical Advisory,” that went into more detail on the topic
resources required to maintai

iteetc.  Go to the FHWA Arch
http://www.ops.fhwa.dot.gov/its_arch_imp/index.htm, click on “Resources” 
and find the link to the Technical Advisory. 
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Appendix 

A A Regional ITS Architecture Tools 
 

Several tools are available that make the job of developing a regional ITS architecture 
easier.  This appendix describes three of the tools that are most frequently used in 
regional ITS architecture development: the National ITS Architecture Hypertext View, 
National ITS Architecture Databases, and Turbo Architecture.   
 
Gone are the days when you needed a bookshelf full of documents to access the 
information in the National ITS Architecture.  Today, the National ITS Architecture is 
published on a widely distributed CD-ROM and on the web.  Both the CD-ROM and the 
Web Site still contain the National ITS Architecture documents – as PDF formatted 
electronic documents – but the really useful “tools” to the regional ITS architecture 
developer are two additional views of the Architecture that are also included on the CD-
ROM and Web Site: a Hypertext View and a Database view.  Both of these views 
include all of the components of the National ITS Architecture, including the 
subsystems, terminators, equipment packages, market packages, and architecture 
flows that are used to support regional ITS architecture development.   
 
While the architecture hypertext and database views provide very efficient and powerful 
ways to access the National ITS Architecture information, they are general-purpose 
tools that include no built-in features specifically for regional ITS architecture 
development.  Turbo Architecture is a software tool that was developed specifically to 
support regional ITS architecture and project architecture development and 
maintenance.   
 
Obtaining the Tools and Training:  The National ITS Architecture Hypertext View and 
Databases are available on CD-ROM and on the Internet at 
http://www.its.dot.gov/arch/index.htm - click on “National ITS Architecture web site”.  
The National ITS Architecture CD-ROM can be ordered by emailing 
ITSPUBS@igate.fhwa.dot.gov.   There is no charge for this CD.   There may be 
differences between the content on the CD-ROM and on the web site.  The web site is 
used to display the latest version of the National ITS Architecture and may include 
hypertext or databases that are more recent that what is contained on the CD-ROM. 
 
The Turbo Architecture software tool can be obtained from McTrans by visiting their 
web site at http://www-mctrans.ce.ufl.edu/featured/turbo/ or by calling (352) 392-0378, 
leaving voice mail at (800) 226-1013, or sending e-mail to mctrans@ce.ufl.edu.   
National ITS Architecture and Turbo Architecture training courses are offered by the 
National Highway Institute (NHI).  Visit the NHI web site (http://www.nhi.fhwa.dot.gov/) 
for more information.  
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A.1 Hypertext View 
rchitecture provides immediate, interconnected 

omp f ona fin e 
Hypertext lu nd th ite Web

s pr ia ion Archit
s c er l ITS ct
t

he first (d hat is pre th
iew ed when th nserted or .
e t ory on th  system wil p the default web 

present a t resembles the one shown in Figure 58.   
 

 
Figure 58:  Index Page of the National ITS Architecture Hypertext View 

 
By clicking on the Hypertext View, a diagram is provided (as shown in Figure 59), that 
identifies each of the components of the National ITS Architecture.  Users may select 
any aspect of the Architecture by clicking on the various highlighted parts of the 
diagram: User Services, Processes, Data Flows, Physical Entities, Architecture Flows, 
Equipment Packages, Market Packages, and Standards.   
 

The Hypertext View of the National ITS A
access to all the c

 View is inc
onents o
ded on bo

 the Nati
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l ITS Archit
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ecture de
e Web S
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Figure 59:  Diagram of Entry Points to the National ITS Architecture 

 the components of the architecture, including textual 
panied by graphics for many of the components.  For 

d 
ew is 

at allow the user to easily move from 
ne component to any related component with a click of the mouse.  For example, the 

definitions of all subsystems, architecture flows, equipment packages (including 
functional requirements), and transaction set diagrams that are associated with a 
particular market package are just a click away. 

 
The Hypertext view defines all of
descriptions that are accom
example, Figure 60 shows a graphical representation of a market package for multi-
modal coordination.   
 

APTS7 – Multi-modal Coordination

Figure 60:  Representative Market Package Graphic 
 
Both text and graphics (in Windows Meta File (WMF) format) can be copied and paste
to support regional ITS architecture definition.   The real power of the hypertext vi
in the thousands of links between components th
o
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vigate through and provides a familiar web browser 

des a 

d 
tecture and to display 

the sel t is the Architecture in its raw form without 
the be fi d in the Hypertext version.   The 
databa s ful tools available to the regional ITS 
rchite ur ® Access and 

le 18:  National ITS Architecture Databases 

The Hypertext view is easy to na
interface. Its extensive linked presentation of the National ITS Architecture provi
quick reference guide for use when developing a regional ITS architecture.  
 

.2 Databases A
For those stakeholders that are familiar with Microsoft® Access, the database view of 
the National ITS Architecture provides several databases that contain the same content 
as the hypertext view.  The databases that are available on the web site and the CD-
ROM are shown in Table 18.  Using Microsoft® Access, specialized queries, forms, an
reports a rtions of the Archi c n be developed to select relevant po

  This ec ed portions in various formats.
ne t of formatting and linkage containe
se  can be the most flexible and power
ct e developer, but they require significant knowledge of Microsofta

the underlying National ITS Architecture database schemas. 
 

Tab

Database Description 

Logi
Arch t

cal Architecture. cal Defines all the processes, data flows, and data stor
itec ure 

es in the Logi

Physical 
Arch t

terminators, equipment packages, interconnects, and 
 the itec ure architecture flows in the Physical Architecture and their connection with

Logical Architecture components.  

Defines all subsystems, 

Market 
Packages 

Defines the market packages and their relationship to the subsystems, 
terminators, equipment packages, and architecture flows in the Physical 
Architecture. 

SDOMAP this database.  This database includes the mapping of architecture flow
have not yet been standardized to standards development categories such as 
DSRC, Transit Communications, etc. 

Defines the relationship between ITS standards and the Physical Architecture. 
d to all related architecture flows in 

s that 
Each ITS standard is identified and mappe

Security 
Defines the functional security areas of the National ITS Architecture as well as 
security service considerations for securing ITS subsystems and architecture 
flows through a determination of the applicable security threats and objectives. 

 

A.3 Turbo Architecture 
The Turbo Architecture™ tool is a high-level, interactive software program that assists 

vate sectors, in 

• Create a Project Architecture when no Regional Architecture exists, 

transportation planners and system integrators, both in the public and pri
the development of regional and project architectures using the National ITS 
Architecture as a reference. Turbo Architecture™ allows a user to: 

• Create a Regional Architecture, 
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• Create a Project Architecture from an existing Regional Architecture, and/or 
al 

 

r Tailored List of Standards 

they 
 

 all architecture changes 
n so the user retains full control over their 

integrate multiple project architectures both with 
rchitecture. In addition, Turbo Architecture™ provides 

• Merge a previously-defined Project Architecture into an existing Region
Architecture. 

 
Turbo Architecture™ includes features that support the FHWA Rule 940 and FTA Policy 
for Regional ITS Architectures and Standards. Final Rule features added to Turbo 
Architecture include: 

• Functional Requirements Support 
• Project Sequencing Support 
• Operational Concept (i.e. Roles and Responsibilities) 
• Additional Fields in Regional Description to fully define an architecture’s scope 
• Support for List of Agreements 
• Use

 
The “Turbo Conversion” utility automatically converts existing Turbo databases so 
are consistent with the latest version of the National ITS Architecture. This tool provides
users a convenient way to migrate their older architectures to take advantage of the 
new architecture features. The automated portion of the conversion process requires 
nly a minute or two. Specialized conversion reports documento

that were made during the conversio
architecture.  
 
Turbo Architecture™ helps the user 
each other and with a regional a
an initial start toward both architecture development and consistency with the National 
ITS Architecture. Proper use of the Turbo Architecture™ tool, however, requires the 
Turbo Architecture™ user to be familiar with the National ITS Architecture. 
 
The user enters their region- or project-specific information into the tool, and generates 
an 
enter i  
forms.
result he 
use m
of s v
archite
 
On  
archite
the us  
In add
and descriptions to match local needs, services and systems. The user can also extend 
the  
by add
Nation
 
Figure rt 
of a larger Regional Architecture.  

architecture that can be customized to their needs. There are two ways to initially 
nformation into Turbo ArchitectureTM: via an interview or directly into tabular
 The interview guides the user through a series of questions and options that 
in the creation of a transportation systems inventory and a set of services. T
ay also go directlyr  to a pair of tabular forms to create this initial inventory and set 

er ices. In either case, this information initiates the development of an ITS 
cture.  

ce this initial data input is complete, the user can begin to customize their 
cture, which is a necessary next step. Both the interview and tabular forms help 
er identify and extract the pertinent National ITS Architecture pieces they require.
ition, Turbo ArchitectureTM allows the user to map and tailor local system names 

ir architecture beyond entities and interfaces defined in the National ITS Architecture
ing their own information flows and entities for those areas not covered by the 
al ITS Architecture.   

 61 shows an example of the Interfaces Tab for a Project Architecture that is pa

208 



Regional ITS Architecture Guidance Document Tools 

 

 
 

Figure 61:  Turbo Architecture Customize Tab 
 
Once the architecture has been customized, there is the issue of how to present the 
information to stakeholders. Turbo ArchitectureTM answers this need with multiple us
output reports and diagrams tha

eful 
t are available for display and printing. The underlying 

formation describing the architecture is also available for exporting as data sets, which in
can be further, analyzed. Figure 62 shows an example output—an Architecture Flow 
Diagram of the elements and information flows from a Regional Traveler Information 
Center to users and other centers in the region.  
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Figure 62:  Sample Architecture Flow Diagram 

 
Figure 63 shows an example report available from Turbo ArchitectureTM. This particular 

ctivities, identifies which ITS standards the region or 
as they implement specific interfaces of their architecture.  

ser integrate multiple project architectures with each 

report, Relevant Standards A
project may want to consider 
 
Turbo Architecture™ helps the u
other and with a regional architecture. In a single file the user can create a single 
regional architecture and multiple project architectures.  
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Figure 63:  Sample Turbo Architecture Report 
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Appendix 

B Architecture Maintenance 
Resources 

upport the maintenance of regional ITS 
rchitectures: 

B.1   Sample Change Management Forms 
The ing 
the

 
This Appendix contains resources that s
a

1. Change management forms 
2. Maintenance plan outline 
3. Sample maintenance plans, real-world examples from the Inland Empire of 

California, Northeast Illinois, and Oahu, Hawaii 
1.  

 following are examples of change request form and change log entries indicat
 type of information one might expect to find in these forms. 
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Table 19: Sample Change Request Form 

 

a Date of 
Origination: 

1/12/04 Ch nge Title:  MTA element connection updates 

Description of Suggested 
Change: 

 Add an element to the architecture for MTA Police Dispatch. The MTA Police 
Dispatch should have connections to MTA Fixed Route Dispatch, MTA Paratransit 
Dispatch, and the corresponding transit vehicles.  The MTA Police Dispatch should 
also interface with City Public Safety Dispatch and County Public Safety Dispatch.  
The new element participates in the following Services: 
Transit Security 
Emergency Response 
  

Rationale for Change:  The current regional ITS architecture does not include all of the elements and 
connections that are important for the transit agency 

Or ginator:  Joan Smith i
Ori Telephone:  xxx-xxx-xxxx ginator 
  email:  jsmith@mta.com 

To be filled out by Maintaining Organization 
Ch nge #   a       
Change Disposition Accept Reject Defer 
Baseline Affected:   

Di osition Comment:   sp

Disposition Date:     
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Table 20.  Sample Change Log Entry 
Change # Change 

Description 
Change 
Originator 

Change 
Disposition 

Disposition 
Date 

Baseline 
Affected 

Change 
Type 

Disposition 
Comment 

Some 
unique 
identifier 
such as 

This could be 
a copy of the 
suggested 
change abov

Copy of 
name from 
above 

Field with set 
of choices 
such as 

Date of 
Disposition 

List of 
baseline 
documents/ 

Categorize 
change- 
might use 

 A field for
comments
re

200
indicate
the first 
change 
catalog
in 2004

e, Accept, outputs that minor/ 

 
 

garding 
the change 

 
4.01 to 

 

ed 
. 

or might be an 
expanded 
description.  
This field might 
also point to a 
white paper 
that details the 
change. 

Reject, Defer. 
Filled in once 
the CCB has 
decided on 
the change 

will be 
affected by 
change.  This 
could be a set 
of columns- 
one for each 
part of 
baseline with 
check boxes.

major, or 
something 
similar. 

or its 
disposition.

 
 
 

B.2   Architecture Maintenance Plan Outline 
The that 
follows h 

gion e region.   

4- Architecture Baseline 
ent process 

 Identifying changes 
 Evaluating changes 
 Approving changes 
 Updating baseline 

 following provides an example outline for an architecture maintenance plan 
 the guidance given in this document.  The exact form and content of eac
’s plan should be tailored to meet the needs and resources of thre

 
1- Introduction 
2- Roles and Responsibilities (for maintaining the architecture) 
3- Timetable 

5- Change managem

 Notifying stakeholders 
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B.3   Real-World Examples 
ns- 

e third 
u, Hawaii.  They are all fairly recent, so no actual change activity has been 

perform d
maintenan
case of 
MPO’s o

The follow
rchitectu

The following provides several real world examples of architecture maintenance pla
the first is for Inland Empire California, the second for Northeastern Illinois, and th
is for Oah

e , but each group of stakeholders has indicated their intent to use the 
ce plans for updates to their respective regional ITS architectures.  In the 

ortheastern Illinois, the maintenance planN  has been formally approved by the 
 P licy Committee. 

8.3.4 B.3.1   Inland Empire, California 

ing maintenance plan was developed as part of the Inland Empire ITS 
re in June 2003.   A

Start of Inland Empire Example 
 
8.2 Architecture Maintenance 
The Inland Empire Area regional ITS architecture should be modified as plans and prioritie
change, ITS projects are implemented, an

s 
d the ITS needs and services evolve in the region. 

he Inland Empire Area ITS Architecture was developed with a ten-year time horizon. As the 

archite  
for deployi
 
The key as

ible for architecture maintenance? 

• What is the process by which architecture will be modified/changed? 

 developed that has at least one 
se AG, RCTC, SCAG, Caltrans Traffic Operations and Caltrans 

d operations personnel could 
serve o ke modification decisions together with 
each of the f  RCTC, SCAG and Caltrans) having one vote in regional 
decisio
date, the fi
SCAG, or C t nges toward 
maintainin e
equal shar
responsibi

T
architecture is updated, it will be extended further into the future. The goal of maintaining the 

cture is to keep an up-to-date regional ITS architecture that is accessible and easily used
ng ITS in the Inland Empire area. 

pects of the maintenance process, which are defined in this section are: 
• Who is respons
• What has to be maintained? 
• When will the architecture be updated (how often)? 

 
8.2.1 Who is responsible for Architecture Maintenance? 
Just as a group of Stakeholders were key to the development of the Inland Empire Area 
Architecture, it is imperative that Stakeholders stay involved in the on-going maintenance. Once 
regional architecture has been completed and approved by all participating agencies, an Inland 
Empire Architecture Maintenance Team should be
repre ntative from SANB
Transportation Planning, as appropriate (a mix of planning an

n this Team). This Maintenance Team should ma
our agencies (SANBAG,

ns for modifying the architecture. In order to ensure that the architecture stays up-to-
rst action of this Team should be to determine which agency (SANBAG, RCTC, 

rans) will take foal rmal responsibility for making physical cha
g th  architecture. This leadership role could also rotate on an annual basis for an 
e of responsibility and accountability or, if agreed upon, one agency can take 
lity for the formal database maintenance. 
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8.2.2 What has to be maintained? 
There are several different parts and reports that make up the Inland Empire Regional 
Architectur  the entire document will 
need a per version of 
Regional IT e time 
frames identifi pter will begin upon completion. 
 
The Inland s 
represented through a set of outputs including reports and diagrams. The most significant 

ortions of the architecture will be maintained through updates in the electronic database using 
A the Inland Empire area regional ITS architecture contains 

several other documents that should be updated at regular intervals: 
• 
• 
•  needed 
•

 
To aid the In cture version document control, the filename of the database 
should
version to 
 
The follow i

• 
• 
• ion 

ds and ITS services associated with supporting systems in 

flows for the region. 
 
Outp  lists 
and other dia from 

urboArchite
ed as necessary for meetings or outreach activities. 

8.2.3 W
Depen ture efforts, the Turbo 
Archite ach of the subregions could become an appendix to the RTP 
and, as cture could 
undergo any m architecture 

eing stream l ess to ensure that the Architecture continues 
accu n. The operational concept, system functional requirements, 

ist of agency agreements represent high-level views of the 

8.2.4 W t  modified/changed? 
Becaus likely will arise from some sources 
outside e ple from 
differen entatives 

e. Some require more frequent updates than others, but
iodic review for consistency with regional vision and goals. The current 
S Architecture will be established as the baseline Architecture and maintenanc

ed in this Cha

 Empire Area regional ITS architecture is stored in Microsoft Access databases and i

p
Turbo rchitecture™. Additionally, 

Project Sequencing Report as needed 
Operational Concept as needed 
Functional Requirements as

 List of Agency Agreements as needed 

land Empire in archite
 contain the date on which the architecture was updated. This will allow the current 

be easily identified. 

ing nformation should be maintained in the TurboArchitecture™ databases: 
Description of the Region 

t of Stakeholders, including key contact information Lis
Inventory of existing and planned ITS systems in the reg

• Documented regional nee
the region (Market Packages) 

• Existing and planned interconnects and information 

uts such as interconnect and architecture flow diagrams, inventory lists, Stakeholders
grams and reports can be produced by a member of the Maintenance Team 
cture™ outputs, so they are by-products of the architecture database. These T

outputs can be updat
 

hen will the Architecture be updated (how often)? 
ng upon the outcome of the SCAG Regional Architecdi

cture™ databases from e
 the RTP undergoes a formal update once every three years, the archite

 will be a natural result of the ajor modifications at that time. This
ined into the regional planning procb

to rately represent the regio
st, and the lproject sequencing li

Inland Empire Area architecture and do not necessarily need to be modified each time a 
revision is made to the architecture. However, these documents will be modified as the 
architecture is broadened to address new needs and services or on an as needed basis. 
 

ha  is the process by which the Architecture will be
e changes can arise from many sources, and very 
 th  technical expertise of a single agency, it is a good idea for a group of peo

 areas to be involved in maintenance of the architecture. Represt Stakeholder
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from traffic, transit, emergency management, and other key Stakeholders from the team that 

as a Technical Advisory Committee (TAC), comprised of the City and County staff, as 
well as e an ideal place to remind agencies 
of the a act to discuss ITS architecture updates 
and pro s at the architecture continues 
to refle s of the Stakeholders in the region. 
 
To allo  for their planning and deployment activities, the 
current c le from the Inland Empire Maintenance Team. 
For eas ould be notified by e-mail when the architecture 
databa ther current documentation has an exact location or website from which to be 

ccessed. 

 addition to maintaining the architecture, this maintenance plan should be reviewed 
lan was developed during the initial 

nd 
 what was anticipated. Revising the plan will ensure that the 

goal of
 
8.3 The Ch
The ch ecifies 
how chang , 
reviewed, 

S 

flect changes resulting 
om project implementation or resulting from the planning process itself. There are many 

d to update the architecture. 

 

There are several generic Stakeholders in the Inland 
Empire Area architecture. These generic Stakeholders group multiple Stakeholders from 

nal ITS 

n 
rs 

 

• Changes in Project Status. As projects are deployed, the status of the architecture 
elements, services and flows that are part of the project will have to be changed from 

developed the architecture should provide input to the Maintenance Team for review. Each 
county h

 other ITS Stakeholders. These monthly meetings ar
rchitecture, and for the TACs to be a point of cont
ce ses. Getting input from the Stakeholders guarantees th

ct the desire

w Stakeholders to use the architecture
 ar hitecture database should be availab
y access, other regional Stakeholders sh

se and all o
a
 
In
periodically for required changes. This maintenance p
development of the Inland Empire Area Regional ITS Architecture. Use of the architecture a
modifications to it may differ from

 architecture maintenance is realized. 

ange Management Process 
ange management process is the procedure for modifying the Architecture. It sp

es are identified, how often they will be made, and how the changes will be defined
implemented and released. 

 
8.3.1 How Changes Are Identified 
The Inland Empire Area regional ITS architecture was created as a consensus view of what IT
systems the Stakeholders in the region have currently implemented and what systems they plan 
to implement in the future. The architecture will need to be updated to re
fr
actions that may cause a nee

• Changes for Project Definition. When actually defined, a project may add, subtract or 
modify elements, interfaces, or information flows of the regional ITS architecture. 
Because the architecture is meant to describe not only ITS planned for the region, but 
also the current ITS implementations, it should be updated to correctly reflect the
deployed projects. 

• Multiple Agency Stakeholders. 

the region. 
• For example, small municipal transit agencies are all identified under one regio

element identified as "Small Municipal Transit Agencies". As Stakeholders can be better 
identified that are covered by these generic Stakeholders terms, the descriptions of 
these Stakeholders will be added to the Architecture. As their respective elements pla
and deploy ITS systems, they should be added as separate elements and Stakeholde
in the architecture. 

• Changes for Project Addition/Deletion. Occasionally a project will be added, deleted or 
modified during the planning process. When this occurs, the aspects of the regional ITS
architecture associated with the project have to be added, deleted or modified. 
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planned to existing. Elements, services and flows will be considered to exist when they 

logical changes or other 
considerations, a project planned of the region may be delayed or accelerated. Such 
changes will need to be reflected in the Inland Empire Area ITS Architecture. 

• Changes in Regional Needs. Over time the needs in a region can change and the 
regional ITS architecture will have to be updated. While the 

s and benefits of integration are realized, additional Stakeholders 
will become interested in ITS, the architecture should be updated to reflect their place in 

and their interfaces will have to be 

 
e to time to 

clude new user services or refine existing services. In recent years the National ITS 

the 
 considered as the Regional Architecture 

 updated. The National ITS Architecture may have expanded to include a user service that has 

only a limited manner. 

inor revisions, such as changes in the status of an information (architecture) flow between 

y members of the Maintenance Team with consensus among 

 it 
am consider documenting traceability 

etween needs to market packages, operational concepts, functional requirements and projects. 

8.3.3 C
Any Stake
archite  
any projec
Maintenan T  when 
projects ar truction impact the 
regional ar t
 

takeholders should propose changes in writing to the Inland Empire Maintenance Team. 
roposals should clearly define the architecture aspects to be added, deleted or revised. The 

are substantially complete in that they have been turned on, tested and are currently 
being used. 

• Changes in Project Priority. Due to funding constraints, techno

corresponding aspects of the 
Inland Empire Area ITS Architecture was developed with input from several 
Stakeholders in the region, not all Stakeholders could or wanted to participate. As ITS 
deployment increase

the regional view of ITS. The systems they operate 
added or revised. 

 
Additionally, the National ITS Architecture itself is a living resource of information and in order to
keep a life of at least 20 years into the future, it is expanded and updated from tim
in
Architecture users asked that maintenance and construction activities be included in the 
architecture and with national security issues that have arisen since September 11, 2001, in 
order to address homeland security in transportation systems new security and emergency 
management entities are being added. How these changes in the national "template" effect 
Inland Empire Area regional ITS architecture should be
is
been discussed in a region, but not been included in the regional ITS architecture, or been 
included in 
 
8.3.2 How Often Changes Are Made? 
A comprehensive architecture update will be completed every three years, concurrent with the 
update of the RTP. The comprehensive update would include involving new Stakeholders, 
reviewing services planned for the area, and other items, as appropriate. 
 
M
Stakeholders, can be made as the information is known or even on an annual basis. Minor 
changes can be made b
themselves. 
 
In future updates of the Regional Architecture for the Inland Empire Regional ITS Architecture
is recommended that the Architecture Maintenance Te
b
 

hange Definition, Review, Implementation, and Release 
holders in the Inland Empire region can propose a change to the regional 

cture. Stakeholders should inform the Inland Empire Maintenance Team of the status of
ts with ITS aspects. To properly maintain the architecture, Inland Empire 
ce eam should be informed not only of when projects are planned; but also
e completed or when changes made during design or cons
chi ecture. 

S
P
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reasons for proposed modi ould include contact 
information for uestions 
arise. 
 
Each proposed modification will be reviewed and considered by the Inland Empire Maintenance 
Team who at the same time, will consider timing issues as they relate to the RTP and RTIP 
approval update process. If the proposal for architecture modification has an impact on other 
Stakeholders, someone from the Team will contact the Stakeholders to confirm their agreement 
with the modification. If the issue warrants it, a Stakeholders meeting to discuss the modification 
may be held. If consensus in favor of the modification is reached, the Maintenance Team 
member who is identified as the "keeper of the databases" should make the revision in the 
architecture database. 
 
Once the regional architecture has been modified, the Stakeholders in the region should be 
notified. The Inland Empire Maintenance Team should maintain a list of Stakeholders and their 
contact information. The Stakeholders should be notified of architecture updates and informed 
on how to obtain the latest version of the architecture. 
 
End of Inland Empire Example 

fications should be given. Each proposal sh
 the person proposing the change so he or she can be contacted if q

  
 
  

8.3.5 B.3.2   Northeastern Illinois 
The following maintenance plan was approved by the CATS Policy Committee in June 
2003 and incorporates part of the documentation of the Northeastern Illinois Regional 
ITS Architecture from December 2002.   
 
Start of NE Illinois Example  

Northeastern Illinois Regional ITS Architecture Maintenance Plan 
The Need for a Maintenance Plan 
The Northeastern Illinois Regional ITS Architecture is not a static set of outputs.  It must change 
as plans change, as ITS projects are implemented, and as the ITS needs and services evolve in 
the region.  
 
This architecture maintenance plan for northeastern Illinois supplements the Regional ITS 
Architecture.  The maintenance plan defines:  

 Who will maintain the architecture 
 What will be maintained (specific documents and databases) 
 How it will be maintained (i.e. what configuration control process will be used) 

 
The regional ITS architecture is created as a consensus view of what ITS systems the region’s 
stakeholders have implemented and what systems they plan to implement in the future.  The 

gional architecture will need to be updated to r flect various changes: re e
   
• Changes in Project Definition – When actually defined, a project may add, subtract or modify

elements, interfaces, or information flows from the regional ITS architecture.  Because the 
 

regional ITS architecture is meant to describe the current (as well as future) regional 
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implementation of ITS, it must be updated to correctly reflect how the developed projects 
integrate into the region.  

 Changes for Project Addition/Deletion•  – Occasionally a project will be added or deleted 
hro the regional ITS architecture that are t ugh the planning process and some aspects of 

associated with the project may be expanded, changed or removed.   
• Changes in Project Priority – Due to funding constraints, or other considerations, the 

planned project sequencing may change.  Delaying a project may have a ripple effect on 
aising the priority for a project’s implementation may other projects that depend on it.  R

impact the priority of other projects that are dependent upon it.    
• Changes in Regional Needs – Transportation planning is done to address region

Over time these needs can change and the corresponding aspects of the regional IT
architecture that addresses these needs may need to be updated. 

• Changes due to New S

al needs.  
S 

takeholders – New stakeholders may come to the table and th
ion l ITS architecture should be updated

e 
reg a  to reflect their place in the regional view of ITS 
ele n

• Ch e  Revisions
me ts, interfaces, and information flows.    
ang s to reflect National ITS Architecture  – The National ITS Architecture may 

be e to include new user services or better define 
how existing elements satisfy the user services.  These changes should also be considered 
as ated. For instance, the National ITS Architecture may 

egion, but not been 

inois Regional ITS Architecture will lie with 

 
ith such an oversight role with respect to ITS.   

t with the regional architecture or 

 
Who d i al architecture is necessary? 
CATS staff, in coordination with the agency proposing the change, will assess what impact the 

roposed change has upon the current regional architecture.  This assessment will then be 
h will serve as a Change Control Group responsible for reviewing 

to 

ow are the changes formally approved? 

al.  Only after 
cceptance by the Policy Committee are the recommended changes formally approved.  

expanded and updated from time to tim

the regional ITS architecture is upd
have expanded to include a user service that has been discussed in a r
included in the regional ITS architecture, or been included in only a cursory manner. 

 
The Maintenance Plan Process 
Who will be responsible for updating the regional architecture?  
Responsibility for maintenance of the Northeastern Ill
the Chicago Area Transportation Study (CATS).  As the Metropolitan Planning Organization, the 
CATS Policy Committee provides a forum for regional stakeholders to develop and maintain the 
regional architecture.  In addition, CATS has organized committees and task forces to address 
components of the regional transportation system.  The Advanced Technology Task Force
(ATTF) is charged w
 
How will potential changes to the architecture be identified? 
Implementers will self-certify that their projects are consisten
will request changes in the architecture to maintain consistency.  Any ITS project or project with 
ITS components must be submitted to CATS. Only member organizations of the CATS Policy 
Committee will be allowed to recommend potential changes to the regional architecture.  A 
simple change request form will be used to document the request and it will be added to a 
change database maintained by CATS staff. 

des if a change to the regionec

p
passed on to the ATTF, whic
and approving changes to the current architecture.  A subgroup of the ATTF may be selected 
perform technical reviews for the Change Control Group.  
 
H
The list of recommended changes developed by the ATTF will be submitted first to the CATS 
Work Program Committee and then to the CATS Policy Committee for approv
a
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Who will implement the changes to the regional architecture? 
CATS staff will update the regional ITS architecture using the list of changes approved by th
Policy Committee. 

e 

dated? 
 
When will the regional architecture be up
Updates of the regional architecture will be coordinated with updates of the Regional 
Transportation Plan on a three-year cycle. 
 
Maintenance Process Summary 
Details of the architecture maintenance process, including the configuration control 
documentation, are under Section 12 of the Northeastern Illinois Regional ITS Architecture 
Documentation.  The maintenance plan for the regional architecture can be summarized using 

e following steps: 

 formally approved by the CATS Work 

4. the approved list of changes. 
 
Excerpt fro 2 of the Northeastern Illinois Regional ITS Architecture Documentation 

at describes the baseline and the configuration control process. 

 

 Turbo Architecture Database 

t 
ATS, while a PDF version of the document be created for general 

istribution.  Also that a version number and date be included inside the cover page.   

ped 

 log as version 1.0 of the architecture.  

 version of the final web site should be maintained by CATS.  
 on 

12.3  C i
Once the b king changes to this baseline must be 
establis ess specifies how changes are identified, how often 

ey will be made, and how the changes will be reviewed, implemented, and released.  
 

th
1. Requests for changes to the regional ITS architecture are received. 
2. Change requests are reviewed by the ATTF and a list of recommended changes is 

developed. 
3. The list of recommended changes must be

Program Committee and then by the Policy Committee. 
CATS staff will update the regional ITS architecture using 

m Section 1
th
 
12.2 Architecture Baseline 
Establishing an architecture baseline requires clear identification of the architecture products 
that will be maintained, including specific format and version information.  For the Northeastern 
Illinois Regional ITS Architecture the following outputs are recommended as the architecture
baseline: 
• Architecture Document (this document) 
•
• Regional ITS Architecture Web pages 
 
Regarding the Architecture document, it is recommended that the source document, in Microsof
Word format, be held by C
d
 
Regarding the Turbo Architecture Database, it is recommended that CATS maintain a zip
version of the final delivered Northeastern Illinois Regional ITS Architecture database.  The 
name, date, and size of the database file inside the zipped file should be entered into an 
architecture
 
Regarding the web site, a CD-ROM
It is further recommended that the version number of the architecture be entered somewhere
the home page of the web site so that the version being viewed is immediately identifiable.   
 

onf guration Control 
aseline is defined, the process for ma

hed.  The change management proc
th
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How Changes are Identified  -- This involves two issues-  

or a region as large as Northeastern Illinois, the question of who can make change requests is 
 being overrun 

by requests that will tax scarce resources to review and decide upon.  On the other end of the 
spectrum, if too much fo  valid or 
needed changes may go unexpressed.  The recommendation is that only members of the ATTF 

e allowed to identify potential changes.  This effectively means that any change suggested has 
 of the task force.   This has the added benefit of spreading the 

sources needed to generate or evaluate changes among the group.   

As to how the change request should be documented—it is recommended that a simple change 
request form be created that contains at least the following information 
• Name of change 
• Description of change 
• Part of baseline affected (could be check boxes for document, database, web site, and not 

known) 
• Rationale for change 
• Originator name or agency 
• Date of origination 
 
This information will ultimately be added to a change database (recommended to be maintained 
by CATS personnel) that will add the following additional fields of information 
• Change number (some unique identifier) 
• Change disposition (accepted, rejected, deferred) 
• Change type (minor or significant) 
• Disposition comment 
• Disposition date 
 
How often Changes are Made --  It is recommended that the first update to the architecture 
baseline be made approximately a year after completion of the initial version.  Depending upon 
the amount of change requests submitted, this could be anything from a minor update to correct 
errors found to a more significant update to include changes in stakeholders, elements, and 
connections. Also some changes could be deferred until the next major update of the 
architecture.  It is recommended that a major review and update of the architecture (including 
possibly additional stakeholder meetings) be performed in the 6 months prior to the update of 
the Regional Transportation Plan.  This will allow an updated version of the architecture to be 
used as the basis for the RTP update. Additional minor revisions of the baseline could be 
considered on a yearly basis. 
 
Change Review, Implementation, and Release  --  The general steps in the change review 
process are: 

1. Define changes per the recommendations given above.    
2. Assess the impact of the change.  Someone needs to evaluate the change and 

determine what impact it has upon the architecture baseline.  There are three options for 
who performs this evaluation 
a. the person proposing the change (i.e. the member of the ATTF that brings it forward) 
b. a staff member of CATS (the agency responsible for architecture maintenance) or 

• who can identify a change to the architecture and  
• how will the change request be documented.   
 
F
an important one.  If literally anyone can input requests the region runs the risk of

rmality or paperwork are added to the process then many

b
the approval of a member
re
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c. a contractor 
a

through some architecture support contract.  
E se o  negative implications.  The first option will work well for 
mi ges  connections, or descriptions).   However, it does require 
each submitting nt knowledge of the architecture to suggest appropriate 
solutions.   he second option requires the architecture knowledge to be available through 
CATS personnel.  Their long-term availability to perform the work is a possible risk. The third 
implies con e necessary expertise, so has the negative of additional cost 
associated ith it.     

ecommendation to the Change Control Group.  For proper change control 
anges to 

or 
 what 

 (say quarterly), through electronic correspondence, or a combination of both.  
A recommendation is that minor changes be handled through monthly email distribution 

jor changes or areas of disagreement be handled at the periodic 
 It is important to maintain the consensus nature of the 

, or 

sed above) and an updated architecture baseline is defined.   

rm this configuration control process will be a direct function of the 
sted to the architecture, which will be driven by how much the 

nd 

ch of the
nor chan

ptions has positive and
(e.g. changes in status,
 person to have sufficie

T

tracting for th
w

3. Provide a r
some group should be assigned responsibility for reviewing and approving ch
the baseline.  The recommendation is that a subgroup of the ATTF be appointed for this 
purpose.  This Change Control Group (sometimes referred to as a Configuration Control 
Board) should be lead by the individual responsible for maintaining the architecture (
by one of the individuals if it is a group activity).  The job of the Group is to decide
changes go into the architecture baseline.  This could be done through periodic 
meetings

and approval, while ma
face to face meetings.  
architecture by having a group of core stakeholders agree on changes.     

4. The Change Control Group makes a decision.  Either it accepts the change, rejects it
asks for additional evaluation.   

5. The decision is implemented.   If the decision is to accept the change, then the 
appropriate portions of the architecture baseline are updated (per the schedule 
discus

 
The time required to perfo
number of changes sugge
architecture is being used.  It is suggested that the process be reviewed within the first year a
fine-tuned to most appropriately address the level of change that has occurred. 
 
End of NE Illinois Example 
 
 
 

8.3.6 B.3.3   Oahu, Hawaii 
The following are excerpts from the Oahu Regional ITS Architecture Procedures and 
Responsibilities Report, dated October 2003.  Chapters 2, 3, 4, and parts of 6 are 
included below. 
Start of Oahu Example  

 
2 Policy on ITS Architecture Maintenance 
Part (f) of 23 CFR 940.9 states that “the agencies and other stakeholders participating in the 
development of the regional ITS architecture shall develop and implement procedures and 
responsibilities for maintaining it, as needs evolve within the region.”  In conjunction with this
the Oahu Regional ITS Architecture includes a policy statement as part of its Integration 

, 

trategy to meet this regulation.  Policy A.5 states, “The region will establish a method for S

223 



Regional ITS Architecture Guidance Document Maintenance Resources 

maintaining the ITS Architecture to ensure that eligibility for Federal transportation funding is 

y are 
t 

ITS Architecture does not become obsolete.  The number of years between updates 
nds on several factors- including the rate at which ITS is deployed, the number 

anged 
te of 

place. 

at would convene, when required, to perform/ oversee the two 
tely, the OMPO Policy Committee has already established an 

es 

on Strategy, that are suggested in this policy include: 
ntify candidates for the ad hoc ITS Task Force that 

 

or convening the larger group 
when necessary.   

rces that can be used to fund regional 

rganizational Structure for Addressing ITS Policy Issues.  (See Appendix A for 
 complete copy of the document.)  Each of the functions for the respective committees listed is 

responsibility. 

. Endorse the federal funding of Oahu’s ITS projects 
c. Endorse general city-state coordination, agreements, or other interests 

Promote legislation to assist in the development and implementation of a fully 
integrated and coordinated ITS system. 

maintained.” 
 
This policy does not dictate the ITS architecture maintenance procedure, but supports the 
region in the development of a maintenance approach.  Maintenance of the architecture 
includes: 

 Assessing proposed ITS projects against the ITS architecture to determine if the
consistent and to determine if changes should be made to the architectures to reflec
architecture flows proposed in the projects. 

 Periodically updating the regional ITS architecture to ensure that the Oahu Regional 

depe
and types of changes made to the National ITS Architecture and standards, ch
circumstances that result in new needs that may be met using ITS, and the ra
change of ITS technologies and systems available in the market

 
Most regions identify a group th
activities noted above.  Fortuna
Organizational Structure for Addressing ITS Policy Issues (see Appendix A) in which it identifi
an ad hoc ITS Task Force to deal with technical ITS issues.  (The role of this task force is 
described in Section 4 of this document). 
 
Key activities, as described in the Integrati

1. All partner agencies need to ide
will focus on Architecture Maintenance.  The Task Force will need to determine
which agency will be the leader of the group, or if leadership will rotate among key 
partner agencies.  The leader will be responsible f

2. Partner agencies need to identify funding sou
ITS architecture maintenance activities, if funding is required. 

 
 
3.  OMPO ITS Organizational Structure 
The maintenance of the ORITSA architecture utilizes the existing structure as established and 
as stated in the O
a
described along with their areas of 
 
3.1  Policy Committee 

Function: To serve as ITS policy decision-maker 
 
Areas of Responsibility: 

a. Prioritize Oahu’s ITS projects under the 3-C planning process, regardless of 
funding source 

b

d. 

 
3.2  Technical Advisory Committee 

Function: To serve as a technical resource to the Policy Committee 
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Areas of Responsibility: 

a. Identify potential policy issues to Policy Committee 
b. Make recommendations to Policy Committee on ITS policy issues 
c. Make technical (non-policy) ITS decision in areas impacting city and state 

jurisdictions 
d. Document ITS planning activities in the Overall Work Program (OWP) 

urces to inform Citizen Advisory Committee (CAC) of policy issues 

Areas of Responsibility: 
s on ITS activities 

.4  Citizen Advisory Committee 
n: to provide public input to the Policy Committee 

.5  OMPO Staff 
ate and promote discussions on potential policy issues within the 

hnical Task Force allows for ad hoc members, this will be the venue 
tilized for the maintenance of the Oahu Regional ITS Architecture.  The standing task force 

ncies. 
 

usiness, Economic Development and Tourism (DBEDT) 
 FHWA 

e. Provide reso
when public input is needed 

 
3.3  ITS Technical Task Force 

Composition: 
a. Technical Advisory Committee (TAC) agency representatives 
b. Ad hoc members as required by the agenda 
c. FHWA representative 

 
Function: To serve as the ITS technical expert arm of the TAC 
 

a. Be a forum for agencies to discuss and report progres
b. Identify potential policy issues to TAC for Policy Committee action 
c. Resolve technical issues regarding implementation 
d. Identify technical issues not resolved by the ITS Technical Task Force which 

must be forwarded up to TAC for TAC action 
e. Develop pros, cons, and recommendations for TAC 

 
3

Functio
 
Areas of Responsibility: 

a.  Chair to determine whether public input, through the CAC, will be sought 
b.  Make recommendations to Policy Committee when public input is sought 

 
3

Functions: To coordin
OMPO process; and to advise the Policy Committee 
 
Areas of Responsibility 

a. Participate in the ITS Technical Task Force, TAC, and CAC 
b. Identify potential policy issues 

 
4 ad hoc ITS Task Force 
4.1  Membership 
Because the ITS Tec
u
members will be from the following OMPO participating age

 Department of Transportation Services (DTS)
 Department of Transportation (DOT) 
 Department of Planning and Permitting (DPP) 
 Department of B
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As needed, members from the following agencies will be invited to participate on the Task 
Force: 

 Department of Design and Construction (DCC) 
 Department of Information Technology (DIT) 

Carrier Safety Administration (FMCSA) 

t 

ate the 

eetings of the ad hoc ITS Technical Task Force will be convened, at a minimum, annually, and 
portation Improvement Program (TIP).  In addition, if ITS 

 

 
dix D for a description of Turbo 

rchitecture)  Updates of any changes to the Oahu Regional ITS Architecture will be provided to 

ding the group with appropriate information of the proposed changes.  They will 
lso be responsible for determining the agencies that will be participating on the ad hoc ITS 

cal Task Force.  Changes that are agreed to by the ad hoc ITS Technical Task Force 
g agency through a technical memorandum and in Turbo 

encies are the only entities that can make a change to the Oahu 
egional ITS Architecture; private organizations will need to work with a sponsoring agency in 

an effort to make a change to the Oahu Regional ITS Architecture.   
 

 Federal Motor 
 FTA 
 Honolulu Emergency Services Department (HESD) 
 Honolulu Fire Department (HFD) 
 Honolulu Police Department (HPD) 
 Oahu Civil Defense Agency (OCDA) 
 Etc. 

 
ee Appendix C of this document for contact information S

 
4.2  Role of the ad hoc ITS Technical Task Force 
With respect to maintaining the Oahu Regional ITS Architecture, the role of the ad hoc ITS 
Technical Task Force will be to: 

 Assess proposed ITS projects against the ITS architecture to determine if they are 
consistent, and to determine if changes should be made to the architecture to reflec
architecture flows proposed in the projects. 

 Assess the regional ITS architecture to ensure that the Oahu Regional ITS 
Architecture does not become obsolete and to recommend changes to upd
Oahu Regional ITS Architecture. 

 
M
with the development of each Trans
projects are added through amendments to the TIP, each non-administrative amendment of the
TIP will also trigger a meeting of the ad hoc ITS Technical Task Force. 
 
4.3  Role of OMPO Staff 
OMPO shall initially assume chairmanship of the ad hoc ITS Technical Task Force.  Under its 
chairmanship, OMPO shall be responsible for convening meetings as needed.  OMPO shall 
maintain the Oahu Regional ITS Architecture and will be responsible for the maintenance of the
master copy of the Turbo Architecture.  (Refer to Appen
A
the ad hoc ITS Technical Task Force. 
 
4.4  Role of Agencies  
Agencies that are making modifications to the Oahu Regional ITS Architecture will be 
responsible for coordinating with OMPO to convene meetings of the ad hoc ITS Technical Task 

orce and proviF
a
Techni
shall be documented by the proposin
Architecture.  City and State ag
R
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4.5  Turbo Architecture 

o 

re 
 

ion in the TIP, the ad hoc ITS 
echnical Task Force shall meet to determine which projects can be considered TIS projects.  

 determine, by the approach outlined in 

gional ITS Architecture? 
 the project is determined by the ad hoc ITS Technical Task Force to already be included in or 

u Regional ITS Architecture, then the project will be considered for 
f the project is found to be inconsistent with the Oahu Regional ITS 

ks or data sharing occurs within the 
roposing agency only (not between two or more agencies), then the project will be considered 

 the TIP.  However, if the projects requires communication links or data sharing 
 
 

.1.3 Will the Oahu Regional ITS Architecture be amended prior to its start or as part of the 

rk, the Oahu Regional ITS Architecture will be amended, 

1. The proposing agency will work with the ad hoc ITS Technical Task Force to 
ne how the Oahu Regional ITS Architecture should be amended. 

ill make a presentation to the TAC, and then to the Policy 
 the amendment, including the following information:  

 Market package(s) to be added to the Oahu Regional ITS Architecture; 
Agencies that will be part of the market package; and 

 

Agencies that require Turbo Architecture can obtain a copy of the software through OMPO.  
OMPO will program the request as part of its OWP.  See Appendix D for a description of Turb
Architecture, as obtained from the National ITS Architecture website. 
  
 
 
6 Modifying the Architectu
This section describes detailed procedures for ITS projects that are found in the TIP and TIP
amendments.  Administrative and non-administrative amendments to the Oahu Regional ITS 
Architecture are described. 
 
6.1 ITS Projects Proposed for Programming in the TIP 

t the time when projects are being considered for inclusA
T
Of those projects, the ad hoc ITS Task Force shall then
Figure 1, whether they are consistent with the Oahu Regional ITS Architecture.  
 
6.1.1 Is the project included in or consistent with the Oahu Re
If
consistent with the Oah
inclusion into the TIP.  I
Architecture, then the next question will be answered. 
 
6.1.2 Does the project require communications links or data sharing between two or more 
agencies? 
f the projects is an ITS project and communication linI

p
for inclusion into
between two or more agencies, then the project is defined, by default, as a regional project and
will need to go through the process to determine whether the projects should be included in the
Oahu Regional ITS Architecture. 
 
6
project scope of work? 
If, as part of the projects scope of wo
then the project will be considered for inclusion into the TIP.  If there are no plans to amend the 
Oahu Regional ITS Architecture as part of the project scope of work or as part of the project, 
then the project is not eligible for inclusion in the TIP. 
 

s part of the project scope of work, the following procedures are to be followed: A

determi
2. The proposing agency w

Committee, that details

 
 List of anticipated communication and data exchanges that will transpire between 

agencies. 
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Figure 1:  ITS Projects and the draft TIP – 
Determining Consistency with the Oahu Regional ITS Architecture 

 

l 
ill be 

 
6.1.4 Documentation  
The agency proposing change will prepare a short report on behalf of the ad hoc ITS Technica
Task Force, that lists the ITS projects that are eligible for inclusion in the TIP.  This report w

228 



Regional ITS Architecture Guidance Document Maintenance Resources 

submitted to the OMPO staff member responsible for the TIP.  An example of this report can be 

re: 

endments 
cy 

MS07) 
 Incident Management (ATMS08) 

ional ITS Architecture if it is part of 
 proposing agency will work with the 

s 
etween agencies. 

 and the communications flows are documented 

”, then 
l memorandum to inform OMPO that the Oahu Regional 

d.  Documentation of these exchanges will be provided by 

.2.1.2 Role of OMPO Staff 
ipating agencies and appropriate ad hoc ITS Technical Task 
nd incorporate agency changes to the Oahu Regional ITS 

e contract. 

found in Appendix B. 
 
6.2 Amending the Oahu Regional ITS Architecture 
There are two types of amendments that can be made to the Oahu Regional ITS Architectu

dministrative and non-administrative. a
 
6.2.1 Administrative Am
Administrative amendments do not require Policy Committee action and can be done by agen
staff and the ad hoc ITS Technical Task Force.  These amendments will amend the 
communication and data exchanges in the market packages of the Oahu Regional ITS 
Architecture. As of April 2003, there were six market packages in the Oahu Regional ITS 
Architecture.  These are: 

 ITS Virtual Data Warehouse (AD3)  
 Broadcast Traveler Information (ATIS1) 
 Regional Traffic Control (AT

 Emergency Response (EM1) 
 Emergency Routing (EM2) 

 
6.2.1.1 Role of Agency and Task Force 
Agency staff, as appropriate, will evaluate each proposed ITS projects to determine if the 
projects is consistent with the Oahu Regional ITS Architecture.  For example, if DTS is 
proposing an ITS project, then DTS will be responsible for determining if the project is 
consistent with the Oahu Regional ITS Architecture. 
 
The project will be considered consistent with the Oahu Reg
one of the six market packages listed in Section 6.2.1.  The
ad hoc ITS Technical Task Force to document the communications and data exchange
b
 
If the agency finds the project to be consistent,
as “existing”, then no action by the agency staff is required. 
 

 the project is consistent, and the communication flows are documented as “plannedIf
agency staff shall prepare a technica
ITS Architecture needs to be update
the proposing agency in two forms: 

1. Technical memorandum that details each of the added or changed communication 
and data exchanges; and  

2. Updated Turbo Architecture file. 
 
6
OMPO staff shall notify its partic
Force agency representatives, a
Architecture and in the Turbo Architecture master file. 
 
If a consultant is being retained to assist the agency in the development of the project, this shall 
be included as one of the talks and deliverables as specified in th
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6.2.2 Non-Administrative Amendments 

nd Task Force 
 the ITS project is inconsistent with the Oahu Regional ITS Architecture, the proposing agency 

 the ad hoc ITS Technical Task Force to convene a meeting of 
Force to propose an amendment to the Oahu Regional ITS 

r City 

 

tails the 

dded to the Oahu Regional ITS Architecture; 
 Agencies that will be part of the market package; and 

icipated communication and data exchanges that will transpire between 

 be asked to recommend that the Policy Committee endorse the proposed 
mendment to the Oahu Regional ITS Architecture. If the TAC does not make such a 

oject will be forwarded to the Policy Committee with the TAC’s reasons 

ake 
e ad 
ion 

orse the proposed amendment.  If it does not 
rocess.  If 

 

he proposing agency will work with the ad hoc ITS Technical Task Force to document the 
s between agencies.  Documentation of these exchanges will 
cy in two forms: 

cation 

Updated Turbo Architecture file. 

Non-administrative amendments require Policy Committee action.  If the project is not part of 
one of the six market packages previously listed, an amendment to the Oahu Regional ITS 
Architecture will be required.   
 
6.2.2.1 Role of Agency a
If
will coordinate with the chair of
the ad hoc ITS Technical Task 
Architecture.  The agency that is proposing the amendment will identify, in writing, the othe
and State agencies that should be invited to participate in the ad hoc ITS Technical Task Force 
meeting.  Note that the agencies involved will be dependent on the type of project that is being 
proposed.   
 
The proposing agency will work with the ad hoc ITS Technical Task Force to determine how the
Oahu Regional ITS Architecture should be amended.  When the decision has been made, the 
proposing agency will make a presentation to the Technical Advisory Committee that de
amendment, including the following information:  

 Market package(s) to be a

 List of ant
agencies. 

 
6.2.2.2 Role of the TAC 

he TAC willT
a
recommendation, the pr
fro not recommending the Policy Committee endorse the proposed amendment noted.  The 
proposing agency, at that time, can decide how it would like to proceed (e.g., leave proposal as 
is; amend proposal; fund project with local money; etc.) 
 
If the TAC does recommend that the Policy Committee endorse the amendment, it may m
suggestions for the agency to modify the proposal.  The proposing agency will work with th
hoc ITS Technical Task Force to incorporate these modifications before making a presentat
to the Policy Committee. 
 
6.2.2.3 Role of the Policy Committee 
The Policy Committee will be asked to end
endorse the amendment, the project is not eligible for federal funds through the TIP p
the Policy Committee does endorse the amendment, the project can be considered for inclusion
in the TIP. 
 
6.2.2.4 Role of Proposing Agency 
T
communication and data exchange
be provided by the proposing agen

1. Technical memorandum that details each of the added or changed communi
and data exchanges; and  

2. 
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6.2.2.5 Role of OMPO Staff 
Upon receipt of the documentation of changes and the updated Turbo Architecture file, OMPO 
staff will incorporate them into the Oahu Regional ITS Architecture and maintain the maste
files. 
 
Figure 2 outlines the process for amending the Oahu Regional ITS Architecture. 

 

r 
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Figure 2: Amending the Oahu Regional ITS Architecture 

 
 
End of Oahu Example 
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Appendix 

C Glossary 

 

t the 

 time.  It defines “what must be done,” not “how it 
ill be done”. 

hitecture 

rchitecture 
n requirements define the Interfaces, which form the basis 

r much of the ongoing Standards work in the National ITS program.  In this document, 
geably. 

nd Terminators in 
e Physical Architecture view of the National ITS Architecture.  Several different types 

ture to reflect the range of 
onnects are various types of 

 to Vehicle communications.  In 
ddition to these types, several specialized Interconnects are also defined to reflect 

ace (e.g., what the system user 
hat the ITS sensors sense). 

 
 

Architecture 
A framework within which a system can be built.  Requirements dictate what 
functionality the architecture must satisfy.  An Architecture functionally defines wha
pieces of the system are and the information that is exchanged between them.  An 
Architecture is functionally oriented and not technology specific which allows the 
Architecture to remain effective over
w
 

Architecture Baseline 
The clear identification of the architecture products that will be maintained, including 
specific format and version information.  Changes to the Architecture Baseline must 
follow an approved change management process typically documented in a 
Maintenance Plan.  The Architecture Baseline will change over time as the Arc
is revised.  
 

Architecture Flow 
Information that is exchanged between Subsystems and Terminators in the Physical 
Architecture view of the National ITS Architecture.  Architecture Flows are the primary 
tool that is used to define the Regional ITS Architecture Interfaces.  These A
Flows and their communicatio
fo
the terms “information flow” and “architecture flow” are used interchan
 

Architecture Interconnect 
Communications paths that carry information between Subsystems a
th
of Interconnects are defined in the National ITS Architec
Interface requirements in ITS.  The majority of the interc
communications links that are defined in the communications layer. Four different types 
of communications links are defined: Fixed-Point to Fixed-Point, Wide Area Wireless, 
Dedicated Short Range Communications, and Vehicle
a
other Interface requirements, including human interf
sees and hears) and physical/environmental (e.g., w
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Center Subsystems 
anagement, administrative, and support functions for the 

 Management, Toll Administration, Emergency 
and Fleet and Freight Management.  One 

lasses defined in the National ITS Architecture. 

b 
TS 

ons and 
 provide transportation-related functions such as data fusion.  

ongestion Management System (CMS) 
that each Transportation Management Area (see definition of TMA) 

lems, 
 wide range of 

ultimodal strategies, including ITS, are considered as candidate solutions for those 

tween a 

Subsystems that provide m
transportation system. The Center Subsystems each communicate with other centers to 
enable coordination between modes and across jurisdictions. Some examples of center 
subsystems are Traffic Management, Transit Management, Commercial Vehicle 

ministration, Planning, EmissionsAd
Management, Information Service Provider, 
of four general Subsystem c
 

Champion 
Person or persons who serve as a point-of-contact and provide leadership in the 
evelopment, use, and maintenance of a Regional ITS Architecture. d

 

Communications Hu
A communications hub facilitates communications connectivity between regional I
architecture systems.  Hubs normally provide communications and server functi

ay or may notm
 

Congestion Management Plan 
Document that describes the strategy that will be used to prevent deterioration of 
Congestion Management System (CMS) performance. 
 

C
TEA-21 required 
develop a CMS that provides for effective management of new and existing 
transportation facilities through the use of travel demand reduction and operational 
management strategies.  This was replaced by a Congestion Management Process in 
SAFETEA-LU. 
 

Corridor/Sub-area Study 
Also known as “Major Investment Studies,” these studies are used to flesh out 
transportation strategy and project recommendations on a geographic basis.  A Corridor 
or Sub-area is a context for evaluating how specific transportation conditions, prob
nd needs should be addressed within the defined geographic area.  Aa

m
problems. 
 

Data Flow 
Data flows represent a pipeline along which information of known composition is 
passed.  Data Flows are modeled in the Logical Architecture view of the National ITS 
Architecture.  Data Flows represent data flowing between Processes or be
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Process and a terminator.  A Data Flow is shown as an arrow on a Data Flow Diagram 
tionary Entry in the Logical Architecture, including a textual 
 and any lower level data elements that make up the Data 

he diagrams in the Logical Architecture view of the National ITS Architecture that show 
data that moves between these functions.  
grams.  Circles represent the Processes 

ns (DSRC) 
n 
ns 

 information, 

This is the basic building block of Regional ITS Architectures and Project ITS 
Architectures.  It is the name used by the Stakeholders to describe a system or piece of 
a system.  
 

Equipment Package 
Equipment Packages are the building blocks of the Physical Architecture Subsystems. 
Equipment Packages group like Processes of a particular Subsystem together into an 
“implementable” package. The grouping also takes into account the User Services and 
the need to accommodate various levels of functionality.  Since Equipment Packages 
are both the most detailed elements of the Physical Architecture view of the National 
ITS Architecture and tied to specific Market Packages, they provide the common link 
between the interface-oriented Architecture definition and the deployment-oriented 
Market Packages. 
 
Federal Highway Administration (FHWA) 
An agency of the United States Department of Transportation that funds highway 
planning and programs. 
 

and is defined in a Data Dic
description of the Data Flow
Flow.  Data flows are aggregated together to form high-level Architecture Flows in the 
Physical Architecture view of the National ITS Architecture. 
 

Data Flow Diagram 
T
the functions that are required for ITS and the 
Only four different symbols are used on the dia
or functions that do the work.  Arrows represent the Data Flows that show how data 
moves through the system.  Parallel lines represent Data Stores that represent “data at 
rest” in the system.  Finally, rectangles represent the terminators that define the 
Architecture boundary.  A hierarchy of these diagrams depict the ITS functionality and 
Data Flow requirements in successively greater detail. 
 

Dedicated Short Range Communicatio
A wireless communications channel used for close-proximity communications betwee
vehicles and the immediate infrastructure.  It supports location-specific communicatio
for ITS services such as toll collection, transit vehicle management, driver
and automated commercial vehicle operations. One of the types of Architecture 
Interconnects defined in the National ITS Architecture. 
 

Element 
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Federal Transit Administration (FTA) 
An  artment of Transportation that funds transit planning 
n ms. 

Field Su
ubsystems define e National ITS Architecture.  

ent infrastructure d
ormation provision, and control functions.  This 

way facilities g 
facilities, toll systems, security monitoring systems, and commercial vehicle check 

roadside.   

municat
 entities y b
ns netwo d t

ic, microwave relay networks, 
ixed-Poi

important issue is that it serves stationary entities. Both de
One of r ty  

nn Architec
 

ctio
 addr

 The desc
rms that the stakeholders, particularly the 
a Regi  A nal 

em equiremen su on.  
e are broken down into more detailed requirements 

to fully understand the functionality of the system. 

lish l mechanism for financing the accelerated highway program, the 
 a h ISTEA, TEA-21, and now SAFETEA-LU authorizes 

 

 agency
d progra

of the United States Dep
a
 

bsystems 
One of four general classes of S d in th
This class includes the intellig istributed along the transportation 
network which perform surveillance, inf
includes ITS field equipment on road  as well as ITS equipment at parkin

systems that are also at or near the 
 

Fixed-Point to Fixed-Point Com ions 
A communications link serving stationary

tio
.  It ma e implemented using a 

variety of public or private communica
but is not limited to, twisted pair, coaxial cable, fiber opt

rks an echnologies.  It can include, 

spread spectrum, etc. In Fixed-Point to F nt (FP2FP) communication the 
dicated and shared 

communication resources may be used.  the fou pes of Architecture
Interco ects defined in the National ITS ture. 

Fun nal Requirements 
A description of WHAT a system must do to
that have been identified for the region.

ess the needs or provide the services 
 should use formal “shall” ription

language and document the functions in te
  In system implementers, will understand.

Requir ents focus on the high-level r
onal ITS rchitecture, the Functio
ts that pport regional integrati

For a project ITS architecture, thes

 
Highway Trust Fund (HTF) 
Estab ed as a federa
HTF i source of funds from whics
expenditures.

Hub 
See Communications Hub. 
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Information Flow 
Information that is exchanged between Subsystems and Terminators in the Physical 
Architecture view of the National ITS Architecture.  In this document, the terms 
“Information Flow” and “Architecture Flow” are used interchangeably. 
 

Institutional Integration 
Institutional Integration represents the process of combining existing and emerging 
institutional constraints and arrangements.  Integration is at least two-fold in a region; 
technical integration involves the functional act of integration while institutional 
integration addresses the agency and/or regional environment for integration.  Both are 
necessary components for interoperable systems.  
 

Intelligent Transportation System (ITS) 
Electronics, communications, and information processing used singly or integrated to 
improve the efficiency or safety of surface transportation. 
 

ITS Architecture 
Defines an Architecture of interrelated systems that work together to deliver 
transportation Services.  An ITS Architecture defines how systems functionally operate 
and the interconnection of information exchanges that must take place between these 
systems to accomplish transportation Services. 
 

ITS Project 
Any project that in whole or in part funds the acquisition of technologies or systems of 
technologies that provide or significantly contribute to the provision of one or more ITS 
User Services. 
 

ITS Strategic Plan 
A guide for long term implementation of ITS in the state, metropolitan area, or region.  A 
Strategic Plan will normally include identifying regional transportation needs and then 
defining ITS Elements to be implemented over time, aimed at meeting those needs.  A 
regional ITS architecture is typically a core component of an ITS Strategic Plan.   
 

Interconnect 
See Architecture Interconnect. 
 

Interface 
The connection between two systems.   In the regional ITS architecture, an interface is 
described by the architecture interconnect – the line of communications between the 
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two systems – and the information flows that define the types of information that will be 
shared over the interconnect.   
 

Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) 
Legislative initiative by the United States Congress that restructured funding for 
transportation programs.  ISTEA authorized increased levels of highway and 
transportation funding and an increased role for regional planning commissions/MPOs 
in funding decisions.  The Act also requires comprehensive Regional and Statewide 
long-term Transportation Plans and places an increased emphasis on public 
participation and transportation alternatives. 
 

Inventory 
See System Inventory. 
 

Joint Program Office (JPO) 
The office of the United States Department of Transportation established to oversee 
and guide the multi-modal National Intelligent Transportation Systems program. 
 

Legacy System 
Existing transportation systems, communications systems, or institutional processes. 
 

Lifecycle 
A term used when denoting a progression through a series or sequence of differing 
stages of development. 
 

Logical Architecture 
The Logical Architecture view of the National ITS Architecture defines what has to be 
done to support the ITS User Services. It defines the Processes that perform ITS 
functions and the information or Data Flows that are shared between these Processes. 
The Logical Architecture was developed using Structured Analysis techniques and 
consists of Data Flow Diagrams, Process Specifications, and Data Dictionary Entries. 
The Logical Architecture is not technology specific, nor does it dictate a particular 
implementation. This implementation independence makes the Logical Architecture 
accommodating to innovation, scaleable from small-scale implementations to large 
regional systems, and supportive of widely varied system designs. 
 

Maintenance Plan 
Description of configuration control and update guidelines for Regional and/or Project 
ITS Architectures.  The primary purpose of the Maintenance Plan is to maintain an 

rchitecture Baseline. A
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Major ITS Project 
Any ITS project that implements part of a regional ITS initiative that is multi-
jurisdictional, multi-modal, or otherwise affects regional integration of ITS systems. 
 

Market Package 
Market Packages identify the pieces of the Physical Architecture that are required to 
implement a particular transportation Service. They provide an accessible, service 
oriented, perspective to the National ITS Architecture.  They are tailored to fit – 
separately or in combination – real world transportation problems and needs.  Market 
Packages collect together one or more Equipment Packages that must work together to 
deliver a given transportation Service and the Architecture Flows that connect them and 
other important external systems.   
 

Memorandum of Understanding (MOU) 
Institutional agreement that contains a description of the level of effort and integration 
details necessary for sharing information between ITS elements.  An MOU can also 
address sharing of equipment, maintenance, enforcement, operations, control, etc.  An 
MOU can be used to create a more detailed agreement such as an Interagency, 
Intergovernmental, Operational, Funding or Master Agreement. 
 

Metropolitan Planning Organization (MPO) 
The forum for cooperative decision making for the metropolitan planning area. 
 

Metropolitan Transportation Plan 
This document is the official metropolitan, intermodal transportation plan that is 
developed through the regional transportation process.   
 

National ITS Architecture 
A common, established framework for developing integrated transportation systems.  
The National ITS Architecture is comprised of the Logical Architecture and Physical 
Architecture, which satisfy a defined set of User Services.  The National ITS 
Architecture is maintained by the United States Department of Transportation (USDOT). 
 

National Program Plan 
Jointly developed by the USDOT and ITS America with substantial involvement from the 
broader ITS community.  The purpose of the National Program Plan was to guide the 
development and deployment of ITS.  It defined the first 29 User Services that were the 
basis for the National ITS Architecture development effort. 
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Operational Concept 
An operational concept identifies the roles and responsibilities of participating agencies 
and stakeholders.  It defines the institutional and technical vision for the region and 
describes how the system will work at a very high-level, frequently using operational 
scenarios as a basis. 
 

Physical Architecture 
The Physical Architecture is the part of the National ITS Architecture that provides 
agencies with a physical representation (though not a detailed design) of the important 
ITS Interfaces and major system components.  The principal elements in the Physical 
Architecture are the Subsystems and Architecture Flows that connect these 
Subsystems and Terminators into an overall framework.  At the next level of detail, the 
Physical Architecture identifies Equipment Packages for each Subsystem and assigns 
Processes identified in the Logical Architecture to these Equipment Packages.  
Similarly, the Data Flows from the Logical Architecture are grouped together and 
assigned to Architecture Flows.   
 
Physical Entities 
Persons, places, and things that make up an intelligent transportation system. In the 
physical architecture, an entity represents a National ITS Architecture subsystem or 
terminator. 
 

Process 
A function or activity identified in the Logical Architecture view of the National ITS 
Architecture that is required to support the ITS User Services.  The Logical Architecture 
presents Processes in a top-down fashion beginning with general Processes (e.g., 
“Manage Traffic”) that are then decomposed into more detailed Processes (e.g., 
“Provide Traffic Surveillance”, “Monitor HOV Lane Use”).  General Processes are 
defined in terms of more detailed Processes using Data Flow Diagrams.  The most 
detailed Processes are defined in Process Specifications (Pspecs). 
 

Process Specification (Pspec) 
The textual definition of the most detailed Processes identified in the Logical 
Architecture view of the National ITS Architecture.  The Process Specification includes 
an overview, a set of functional requirements, a complete set of inputs and outputs, and 
a list of the User Service requirements that are satisfied by the Pspec. 
 

Project ITS Architecture 
A framework that identifies the institutional agreement and technical integration 
necessary to define an ITS project and its interfaces with other ITS projects and 
systems. 
 



Regional ITS Architecture Guidance Document Glossary 

241 

Project Sequencing 
The order in which projects are deployed.  An important part of the transportation 
planning process is the sequence or order that ITS projects are deployed.  The 
Regional ITS Architecture provides a new way to look at these ITS projects 
relationships or “dependencies”.  By taking these dependencies into account, an 
efficient sequence can be developed so that projects incrementally build on each other.   
 

Pspec 
Abbreviation for Process Specification. 
 

Region 
The geographical area that identifies the boundaries of the Regional ITS Architecture 
and is defined by and based on the needs of the participating agencies and other 
Stakeholders.  In metropolitan areas, a Region should be no less than the boundaries of 
the metropolitan planning area. 
 

Regional ITS Architecture 
A specific, tailored framework for ensuring institutional agreement and technical 
integration for the implementation of ITS projects or groups of projects in a particular 
Region.  It functionally defines what pieces of the system are linked to others and what 
information is exchanged between them.  
 
Safe, Accountable, Flexible, Efficient Transportation Equity Act – A Legacy for 
Users (SAFETEA-LU) 
Passed in 2005, this act reauthorizes federal surface transportation programs through 
the end of FY2009.  SAFETEA-LU is the successor to TEA-21. 
 

Service Boundaries 
The geographic boundary of a specific service or agency that provides a service.  An 
example is the service area of a transit agency.  The transit agency provides services 
only within the defined boundary.  
 

Stakeholders 
Anyone with a vested interest or “stake” in one or more transportation elements within a 
regional ITS architecture.  This includes public agencies, private organizations, special 
interests, and the traveling public.  
 

Standards 
Documented technical specifications sponsored by a Standards Development 
Organization (SDO) to be used consistently as rules, guidelines, or definitions of 
characteristics for the interchange of data.  A broad array of ITS Standards is currently 
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under development that will specifically define the Interfaces identified in the National 
ITS Architecture.  
 

State Implementation Plan (SIP) 
A document required to be prepared periodically by each state that contain one or more 
“air-quality non-attainment” areas that describes specific projects that will be 
constructed and/or operated over the next several years.    
 

Statewide Transportation Improvement Program (STIP) 
This is a document prepared by each state that is a staged, multi-year, statewide, 
intermodal program of transportation projects which is consistent with the Statewide 
Transportation Plan and planning processes and Metropolitan Transportation Plans, 
TIPs and processes. 
 

Statewide Transportation Plan 
This document is the official statewide, intermodal transportation plan that is developed 
through the statewide transportation process.   
 

Subsystem 
The principal structural element of the Physical Architecture view of the National ITS 
Architecture.  Subsystems are individual pieces of the Intelligent Transportation System 
defined by the National ITS Architecture.  Subsystems are grouped into four classes: 
Centers, Field, Vehicles, and Travelers.  Example Subsystems are the Traffic 
Management Subsystem, the Vehicle Subsystem, and the Roadway Subsystem.  These 
correspond to the physical world: respectively traffic operations centers, automobiles, 
and roadside signal controllers.  Due to this close correspondence between the physical 
world and the Subsystems, the Subsystem interfaces are prime candidates for 
standardization. 
 

Subsystem Diagram 
A diagram which depicts all Subsystems in the National ITS Architecture and the basic 
communication channels between these Subsystems.  This diagram, sometimes 
informally referred to as a “Sausage” diagram, is a top-level Architecture Interconnect 
diagram.  Variations of this diagram are sometimes used to depict Regional ITS 
Architectures at a high level. 
 

System  
A collection of hardware, software, data, processes, and people that work together to 
achieve a common goal. Note the scope of a “system” depends on one’s viewpoint. To 
a sign manufacturer, a dynamic message sign is a “system”. To a state DOT, the same 
sign is only a component of a larger Freeway Management “System”. In a Regional ITS 
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Architecture, a Freeway Management System is a part of the overall surface 
transportation “system” for the region. 
 

System Inventory 
The collection of all ITS-related Elements in a Regional ITS Architecture. 
 

Systems Engineering 
An interdisciplinary approach and means to enable the realization of successful 
systems. Systems engineering is a systematic approach that focuses on defining 
customer needs and required functionality early in the development cycle, documenting 
requirements, then proceeding with design synthesis and system validation while 
considering the complete problem.  
 

Terminator 
Terminators define the boundary of an Architecture.  The National ITS Architecture 
Terminators represent the people, systems, and general environment that interface to 
ITS. The Interfaces between Terminators and the Subsystems and Processes within the 
National ITS Architecture are defined, but no functional requirements are allocated to 
Terminators. The Logical and Physical Architecture views of the National ITS 
Architecture both have exactly the same set of Terminators.  
 

Transit Development Plan 
This document is prepared by the transit agency and identifies transit needs and the 
changes in services and systems that are recommended to better meet those needs.  It 
will feed information to both the Transportation Plan and the Transportation 
Improvement Program (TIP). 
 

Transportation Equity Act for the 21P

st
P Century (TEA-21) 

Passed in 1997 by Congress to address the need to begin work toward regional 
integration of transportation systems.  TEA-21 was the successor reauthorization of the 
ISTEA legislation and has now been succeeded by SAFETEA-LU.   
 

Transportation Improvement Program (TIP) 
This is a document prepared by each Metropolitan Planning Organization (MPO) listing 
projects to be funded with FHWA/FTA funds for the next one to three year period.  It is 
consistent with the Metropolitan Transportation Plan. 
 

Transportation Management Area (TMA) 
All urbanized areas over 200,000 in population and all other areas that request 
designation. 
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Transportation Plan 
Also called the “Long Range Transportation Plan”, this plan defines the state or 
metropolitan area’s long-term approach to constructing, operating, and maintaining the 
multi-modal transportation system.  
   

Traveler Subsystems 
Equipment used by travelers to access ITS services pre-trip and en-route. This includes 
services that are owned and operated by the traveler as well as services that are owned 
by transportation and information providers. One of four general Subsystem classes 
defined in the National ITS Architecture. 
 

Turbo Architecture 
An automated software tool used to input and manage System Inventory, Market 
Packages, Interconnects and Architecture Flows with regard to a Regional ITS 
Architecture.    
 

United States Department of Transportation (USDOT) 
The principal direct Federal funding agency for transportation facilities and programs.  
Includes the Federal Highway Administration (FHWA), the Federal Transit 
Administration (FTA), the Federal Railroad Administration (FRA), the Federal Motor 
Carrier Safety Administration (FMCSA), and others. 
 

User Service 
User Services document what ITS should do from the user’s perspective.  A broad 
range of users are considered, including the traveling public as well as many different 
types of system operators.  User Services, including the corresponding user service 
requirements, form the basis for the HTNational ITS ArchitectureTH development effort.  The 
initial User Services were jointly defined by USDOT and ITS America with significant 
Stakeholder input and documented in the National Program Plan (NPP).  The concept 
of user services allows system or project definition to begin by establishing the high 
level services that will be provided to address identified problems and needs. Over time, 
new or updated User Services will continue to be developed and the National ITS 
Architecture will be updated to support these User Service changes.  
 

User Service Requirement  
A specific functional requirement statement of what must be done to support the ITS 
HTUser ServicesTH. The User Service Requirements were developed specifically to serve as 
a requirements baseline to drive National ITS Architecture development.  The User 
Service Requirements are not requirements to system/architecture implementers, but 
rather are directions to the National ITS Architecture development team.   
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Vehicle Subsystems 
Covers ITS related elements on vehicle platforms. Vehicle Subsystems include general 
driver information and safety systems applicable to all vehicle types.  Three fleet Vehicle 
Subsystems (Transit, Emergency, and Commercial Vehicles) add ITS capabilities 
unique to these special vehicle types.  One of four general Subsystem classes defined 
in the National ITS Architecture. 
 

Vehicle-to-Vehicle Communications 
Dedicated wireless system handling high data rate, low probability of error, line of sight 
communications between vehicles.  Advanced vehicle services may use this link in the 
future to support advanced collision avoidance implementations, road condition 
information sharing, and active coordination to advanced control systems.  One of the 
four types of Architecture Interconnects defined in the National ITS Architecture. 
 

Wide Area Wireless Communications 
A communications link that provides communications via a wireless device between 
user and an infrastructure based system.  Both broadcast (one-way) and interactive 
(two-way) communications services are grouped into wide-area wireless 
communications in the National ITS Architecture.  These links support a range of 
services in the National ITS Architecture including real-time traveler information and 
various forms of fleet communications.  One of the four types of Architecture 
Interconnects defined in the National ITS Architecture. 



Regional ITS Architecture Guidance Document Acronyms 

246 

Appendix 

D Acronyms 
 
AASHTO American Association of State 

Highway and Transportation 
Officials 

ABS Antilock Brake System 
AD Archived Data 
ADA Americans with Disabilities Act 
ADMS Archived Data Management 

Subsystem 
ADUS Archived Data User Service 
AFD Architecture Flow Diagram 
AHS Automated Highway System 
AID Architecture Interconnect 

Diagram 
AMPS Advanced Mobile Phone System 
ANSI American National Standards 

Institute 
APTS Advanced Public Transportation 

System 
ASP Application Service Provider 
ASTM American Society for Testing and 

Materials 
ATC Automatic Train Control, 

Advanced Transportation 
Controller 

ATIS Advanced Traveler Information 
System 

ATM Asynchronous Transfer Mode 
ATMS Advanced Traffic Management 

System 
AVCS Advanced Vehicle Control 

System 
AVI Automated Vehicle Identification 
AVL Automated Vehicle Location 
AVO Automated Vehicle Operation 
CAA Clean Air Act 
CAD Computer Aided Dispatch 
CASE Computer Aided Systems 

Engineering, Computer Aided 
Software Engineering 

CCTV Closed Circuit TV 
CD Compact Disc 
CDMA Code Division Multiple Access 
CDPD Cellular Digital Packet Data 
CD-ROM CD Read Only Memory 
CMS Changeable Message Sign, 

Congestion Management System 
CMP Congestion Management 

Process 

COG Council of Governments 
CONOPS Concept of Operations 
COTR Contracting Officer Technical 

Representative 
CSP Communication Service 

Provider 
CV Commercial Vehicle 
CVAS Commercial Vehicle 

Administration Subsystem 
CVCS Commercial Vehicle Check 

Subsystem 
CVISN Commercial Vehicle Information 

Systems and Networks 
CVO Commercial Vehicle Operations 
CVS Commercial Vehicle Subsystem 
DAB Digital Audio Broadcast 
DD Data Dictionary 
DDE Data Dictionary Element 
DFD Data Flow Diagram 
DGPS Differential Global Positioning 

System 
DMS Dynamic Message Sign 
DMV Department of Motor Vehicles 
DOD Department of Defense 
DOT Department of Transportation 
DRE Disaster Response & 

Evacuation 
DSRC Dedicated Short Range 

Communications 
DTA Dynamic Traffic Assignment 
DVD Digital Video Disc 
E9-1-1 Enhanced 9-1-1 
ECPA Electronic Communications 

Privacy Act 
EDI Electronic Data Interchange 
EDL Electronic Document Library 
EDP Early Deployment Plan 
EM Emergency Management 

Subsystem 
EMC Emergency Management 

Center 
EMMS Emissions Management 

Subsystem 
EMS Emergency Medical Services 
EPA Environmental Protection 

Agency 
ESMR Enhanced SMR 
ETA Expected Time of Arrival 
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ETS Emergency Telephone Services 
ETTM Electronic Toll and Traffic 

Management 
EVS Emergency Vehicle Subsystem 
FARS Fatal Accident Reporting System 
FCC Federal Communications 

Commission 
FHWA Federal Highway Administration 
FIPS Federal Information Processing 

Standard 
FMC Freeway Management Center 
FMCSA Federal Motor Carrier Safety 

Administration 
FMS Fleet and Freight Management 

Subsystem 
FOT Field Operational Test 
FPR Final Program Review 
FTA Federal Transit Administration 
FTP File Transfer Protocol 
GIS Geographic Information System 
GPS Global Positioning System 
HAR Highway Advisory Radio 
HAZMAT HAZardous MATerial(s) 
HOV High Occupancy Vehicle 
HRI Highway Rail Intersection 
HSR High Speed Rail 
HTF Highway Trust Fund 
HTML Hypertext Markup Language 
HTTP Hypertext Transfer Protocol 
HUD Head-Up Display 
IBC International Border Clearance 
IBC International Border Clearance 
ICD Interface Control 

Document/Drawing 
IDAS ITS Deployment Analysis System 
IFB Invitation for Bid 
IP Internet Protocol 
IPR Interim Program Review 
ISO International Standards 

Organization 
ISP Information Service Provider 
ISTEA Intermodal Surface 

Transportation Efficiency Act 
IT Information Technology 
ITE Institute of Transportation 

Engineers 
ITI Intelligent Transportation 

Infrastructure 
ITS Intelligent Transportation 

Systems 

ITS-A Intelligent Transportation 
Society of America 

IVHS Intelligent Vehicle Highway 
Systems 

IVIS In-Vehicle Information System 
JPO Joint Program Office 
LAN Local Area Network 
LCD Liquid Crystal Display 
LED Light Emitting Diode 
LEO Low-Earth Orbit satellite system 
LPD Liability and Property Damage 
LRMS Location Reference Messaging 

Standard 
LRP Long Range Plan 
LRTP Long Range Transportation 

Plan 
MAN Metropolitan Area Network 
MCMS Maintenance and Construction 

Subsystem 
MCO Maintenance and Construction 

Operations 
MCVS Maintenance and Construction 

Vehicle Subsystem 
MDI Model Deployment Initiative 
MIS Major Investment Studies 
MMDI Metropolitan MDI 
MMI Man-Machine Interface (or 

Interaction) 
MOE Measure Of Effectiveness 
MOU Memorandum of Understanding 
MPA Metropolitan Planning Area 
MPH Miles per Hour 
MPO Metropolitan Planning 

Organization 
MTP Metropolitan Transportation 

Plan 
NAAQS National Ambient Air Quality 

Standards 
NAV Navigation 
NEMA National Electrical 

Manufacturers Association 
NHI National Highway Institute 
NHPN National Highway Planning 

Network 
NHTSA National Highway Traffic Safety 

Administration 
NII National Information 

Infrastructure (aka Information 
Superhighway) 

NPRM Notice of Proposed Rule 
Making 
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NTCIP National Transportation 
Communications for ITS Protocol 

OEM Original Equipment Manufacturer 
OSI Open Systems Interconnection 
OTP Operational Test Plan 
PC Personal Computer 
PCS Personal Communications 

System 
PDA Personal Digital Assistant 
PE Preliminary Engineering 
PIAS Personal Information Access 

Subsystem 
PMS Parking Management Subsystem 
PS&E Plans, Specifications, and 

Estimates 
PSPEC Process Specification 
PSTN Public Switched Telephone 

Network 
PTS Positive Train Separation 
R&D Research and Development 
RDS Radio Data Systems 
RDS-TMC Radio Data Systems 

incorporating a Traffic Message 
Channel 

RFP Request For Proposal 
RFQ Request for Quotation 
RS Roadway Subsystem 
RTA Regional Transit Authority 
RTP Regional Transportation Plan 
RTPA Regional Transportation Planning 

Agency 
RTS Remote Traveler Support 

Subsystem 
RWIS Road Weather Information 

System 
SAE Society of Automotive Engineers 
SAFETEA-LU Safe, Accountable, Flexible, 

Efficient Transportation Equity 
Act: A Legacy for Users 

SC Single Click 
SDO Standards Development 

Organization 
SDP Strategic Deployment Plan 
SEMP Systems Engineering 

Management Plan 
SIP Statewide Implementation Plan 
SMR Specialized Mobile Radio 
SNMP Simple Network Management 

Protocol 

SONET Synchronous Optical Network 
SOV Single Occupancy Vehicle 
SOW Statement of Work 
SQL Structured Query Language 
SSR Standard Speed Rail 
STIP Statewide Transportation 

Improvement Program 
STMF Simple Transportation 

Management Framework 
STMP Simple Transportation 

Management Protocol 
STP Statewide Transportation Plan 
TAS Toll Administration Subsystem 
TCIP Transit Communications 

Interface Profiles 
TCP Transport Control Protocol 
TCS Toll Collection Subsystem 
TDM Travel Demand Management 
TDMA Time Division Multiple Access 
TEA-21 Transportation Equity Act for 

the 21st Century 
TIP Transportation Improvement 

Program 
TM Traffic Management 
TMA Transportation Management 

Area 
TMC Traffic Management Center 
TMDD Traffic Management Data 

Dictionary 
TMS Traffic Management Subsystem 
TOC Traffic Operations Center 
TRB Transportation Research Board 
TRMC Transit Management Center 
TRMS Transit Management 

Subsystem 
TRT Technical Review Team 
TRVS Transit Vehicle Subsystem 
UDP User Datagram Protocol 
UPWP Unified Planning Work Plan 
USDOT United States Department of 

Transportation 
USR User Service Requirement 
VMS Variable Message Sign 
VRC Vehicle/Roadside 

Communications 
VS Vehicle Subsystem 
WAN Wide Area Network 
WIM Weigh-in Motion 
WWW World Wide Web
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