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Executive Summary

The National ITS Architecture is a framework of physical elements on which ITS deployment,
standards, and evaluation can be built. The framework consists of three layers: a transportation layer
including functions required to implement ITS user services, a communication layer including
identification of communication technologies and systems which will be used to exchange data required
by the transportation layer, and an institutional layer which provides structure to the forces specifying
requirements and deploying the architecture over time. The communications analysis is expanded in the
Communications Documerithe institutional layer is defined in thmplementation Strategy

The transportation layer contains subsystems, terminators, and physical data flows between these
entities. There are 19 subsystems representing groupings of functions defined in the logical architecture
that may be operated by single entities. These 19 subsystems include Traffic Management, Transit
Management, Commercial Vehicle Administration, Roadside, Toll Collection, Remote Traveler Support
and Vehicles and others. The interfaces between these subsystems represent not only physical interfaces
between equipment and computers but between operating agencies in the real world. Careful definition of
these interfaces provides developers with an understanding of how to build components which will
reliably intemperate with other components in future ITS deployments. While specifying the groupings
of functionality and the interfaces between entities, the architecture development team has been careful
to not over specify an ITS design. It is impossible to foresee what technology will be forthcoming or
what roles agencies wish to play in ITS. Therefore, the architecture remains flexible indicating top level
types of data that is exchanged and basic functions which are performed. It leaves the specific system
design up to implementers and the interface standards development up to standards development bodies
and stakeholders with specific domain knowledge and vested interest in the outcome.

Similarly, the communication layer specifies general requirements to make ITS functions able to
communicate with each other. Only 4 types of traditional communication are called for with the
assumption that users will adopt existing and emerging technologies as they develop. Specific
recommendations are that beacon technologies are ideally suited to several types of ITS communication
requirements where it is desirable to communicate with a vehicle within the immediate proximity in a
very short period of time. More general communication requirements between vehicles and the
infrastructure are accommodated with existing deployed wide area wireless technology. Evaluation of the
requirements of the architecture can find no justification for significant expenditures for development of
additional infrastructure for wide area communication for ITS over and above that currently emerging.
Other communications involve advanced vehicle-vehicle and traditional wireline communications.
Specific requirements for each type of communication are identified in the physical architecture in
support of data loading and communication performance analysis in other documents.

Deployment of ITS will be by the operating agencies currently in existence and by entrepreneurs
who see a chance to better support travel needs with new technology. The User Service requirements are
re-distributed into deployment elements called Market Packages. Each Market Package represents a
service which the architecture team feels will be deployed as an integrated capability. Looking at the
architecture structure, one can decompose each of these services into elements which will be performed
by each of the defined subsystems. These elements called Equipment Packages are the basic functions
which implementers will develop or buy. The architecture specifies the general capabilities of each of
these functions and the interface of the function with other relevant functions.
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System Overview

All elements of the architecture presented in this document are maintained in a database providing a
tool for easy retrieval of information, consistency checking, and ready documentation. The databases can
be shared with other groups developing more detailed versions of special applications such as CVO,
Transit, Traffic Management, and ATIS. In this way, it is possible to maintain a coherent, integrated ITS
database of functions, data flows, standards, and performance.
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Introduction

1. INTRODUCTION

The Physical Architecture identifies the physical subsystems and, architecture flows between subsystems
that will implement the processes and support the data flows of the ITS Logical Architecture. The Physical
Architecture further identifies the system terminator inputs (sources) and system terminator outputs
(destinations) for architecture flows into and out of the system (see the Physical Architecture Context
Diagram, ).

1.1 System Overview

The Architecture is structured in 3 layers as shown in (Figure 1.1-1). A transportation layer performs
transportation functions such as traffic management and traveler information provision. Functions (process
specifications in the Logical Architecture) are assigned to subsystems such that the interfaces between
subsystems represent candidate interfaces in the physical world. Subsystems were selected based on a
limited set of criteria in order to:

* represent the functions of each major stakeholder group at a high level on in the physical architecture
(e.g. Transit agencies, Emergency Services, Commercial Vehicle Operators all see both infrastructure
and vehicle components)

* explicitly specify those functions that are performed in centers and those functions performed in
vehicles (e.g. Route Planning could be performed either in the vehicle or by a service provider, route
selection and turn-by-turn guidance is always done in the vehicle)

» collect functions currently performed by a single agency together (e.g. transit center functions are all
performed in the Transit Management Subsystem, traffic management is performed in the Traffic
Management Subsystem)

* separate functions that may in the future be split out to third party providers (e.g. provision of
information in the Information Service Provider Subsystem, and data brokering in the Commercial
Vehicle Administration Subsystem)

In order to provide for enough flexibility to stimulate market growth, the subsystems may be combined
during system design within agencies, buildings, vehicles and so on. That means that a Traffic Management
Center may include in addition to the Traffic Management Subsystem, an Information Service Provider
Subsystem, and possibly an Emergency Management Subsystem.

The Communication layer represents the technology which will support the interfaces between
transportation functions. Each data flow required by the transportation functions is evaluated with respect to
the type of communication service which will be needed. The communication analysis document draws
some conclusions regarding the current technical capabilities to support the requirements.

The Institutional layer represents the policy makers, planners and other users of the ITS services. These
agencies and organizations are further addressed in Implementation Strategy Document.

11
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1.2 Strategies and Principles

The following are the strategies and principles that the Architecture team has followed in developing
its ITS logical and physical architecture so as to best achieve the goals of ITS and the requirements of the
User Services.

A summary of the strategies and principles is given below.
1. Low Entry Cost

Our architecture provides immediate service to all users, regardless of the degree of special
instrumentation available to them. It does so by using all the information available from all
terminators in order to devise the management strategy, and then disseminate the necessary
information to the users through the information channels available to them. The fact that users
having access to advanced channels can receive improved service will provide incentives for
deployment of ITS instrumentation, but will not totally deny service to those users who do not
own such channels. Basic service will be provided to the latter users through publicly available
channels such as VMS, RDS and HAR.

The Architecture team is concerned that ITS benefits should be available to large numbers of
commercial and private travelers at no cost or a small cost. Some examples of how we have
designed this into the architecture are:

a. CVO with an ID tag. The architecture allows that a commercial vehicle have only an
inexpensive electronic ID-tag in order to participate in the electronic clearance at roadside
stations. The architecture further allows for enhanced tag technologies which may store
detailed cargo and safety information for special purposes

b. Low/no cost traveler information services.

Travelers will benefit from better regional travel information broadcast by commercial

AM/FM/Cable operators if these operators use the travel information that is available from
local TMCs and ISPs via ITS media interfaces. Also, extensive Highway Advisory Radio
(HAR) can be deployed for local advisory information based on real-time TMC surveillance.
Information will also be available to travelers from publicly provided kiosks.

c. Traditional Toll-tag services- the Architecture support the current deployment of toll-tags.

2. Provide Choices (in price/ performance) for travelers to receive user services
The ITS architecture provides not just a single implementation of each user service, but in many
cases supports a multiplicity of implementations with varying performance and associated costs to

the user.

For example, in the area of route guidance the architecture supports three distinct modes of
operation:

a. Traveler-based route selection, where all route selection processing equipment as well as the
navigable database that route selection is based on is included in equipment located with the

1-3
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traveler (either in their vehicle in their portable device).

b. Traveler-based route selection coupled to infrastructure-based and provided link/queue-times.
In this method, the traveler-based route selection system is augmented by data from the
infrastructure about current and possibly estimated future (predicted) link transit times and
intersection queue delays. Using this type of data, the traveler will be able to use his
equipment to compute better routes since his navigable road database will be augmented with
information about current and future congestion conditions.

c. In-vehicle route guidance coupled to infrastructure based route selection. In this approach the
infrastructure (in our architecture the ISP) selects the route based upon the traveler route
request. Because of this approach the traveler equipment is simplified since it no longer
requires a navigable map database, or the processing power to calculate a best route (only the
processing power to display the route guidance).

3. Provide travelers with Privacy

In the area of privacy the ITS architecture takes into account that travelers have many distinct
needs or desires with respect to privacy and the architecture provides the capability for these
needs to be met: The route selection choices above offer a spectrum of options with respect to
privacy for the ITS using traveler. The traveler can select routes totally independently of any
infrastructure based entity, or they can choose a higher level of service that requires allowing the
infrastructure to provide personalized service which requires sending personalized messages to
their traveler based equipment.

4. Accommodate increasing levels of system integration

The ITS architecture is designed not only to support the introduction of new technologies, but has
been designed in order to facility the ability of advances in technology to provide ever higher
levels of system integration and hence ever higher levels of system performance. Such advanced
concepts as Dynamic Traffic Assignment can be supported by the architecture. Through the
coupling of Traffic Control and infrastructure based Route Selection the architecture can, when
the technology permits approach optimum performance.

5. Assure equity

Providing an equitable division of benefits and costs is a key design strategy for the Architecture
team. By splitting the key ITS infrastructure elements between private and public entities, the
Architecture is able to assure equity in expenditures/payments. Public funds are used by public
agencies (for example by running TMCs and Roadside facilities) to benefit all travelers equally,
and private funds (and fees) are used to supply additional "value added” services to those
individuals willing to pay for those services.

6. Detailed, Open Standardization to maximize Interoperability, reduce market entry risk.

One of the most important requirements on the ITS architecture is interoperability- the ability for
the user to obtain the user services nationwide with a single set of equipment. To do this the
architecture effort must choose limited areas of detailed national standardization to maximize
interoperability and market breadth for travelers and manufacturers. In particular, the traveler to
infrastructure interface should be specified.

1-4
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7.

10.

11.

Leverage the existing and emerging open, infrastructures.

Communications is key to providing ITS user services to the wide range of users. The
Architecture strategy is to maximize use of the existing (and planned future) communications
infrastructure. This approach has the following benefits:

a. Minimize capital investment.

A national communications infrastructure to support ITS would be costly to deploy if it were
only to be used for ITS. The capital formation necessary for this hypothetical ITS only
infrastructure could substantially limit or slow the deployment of ITS.

b. Leverage existing infrastructure.

The Architecture ITS architecture makes use of existing commercially available wired and
wireless data communications services.

c. Limit dependence on new spectrum allocations. New spectrum requirements which require
FCC approval could delay and add considerable risk to the ITS evolutionary deployment.

Facilitate profitability for Private Industry to speed early deployment.

New travel information technologies will require capital investments to deploy. The private
sector is best prepared to rapidly form capital and efficiently deploy advanced technologies.

Several subsystems in the architecture including the Commercial Vehicle Administration
Subsystem and Information Service Provider Subsystem allow for a multiplicity of vendors to
compete for the traveler and commercial vehicle business. Users will benefit from a competitive
environment that will supply choices of service levels, privacy levels and cost levels.

Architecture is open and not biased towards any particular products.

Use of open standards is a priority of the architecture. All subsystems in the architecture will
support a range of existing or anticipated product offerings from an unlimited range of hardware
or service providers.

Encourage public-private infrastructure cooperation.

By carefully allocating processes to public and private subsystems, the Architecture has been
designed to encourage mutually beneficial cooperation between public and private institutions
through transportation surveillance and predictive model data exchange.

Examples of this are TMCs providing surveillance data to ISPs which will allow the ISPs to
compute better routes for their clients, and the ISPs providing (anonymous) probe data to the
TMCs so that their surveillance of non-instrumented roadways is enhanced and thus their ability
to manage traffic for all travelers is enhanced. Similarly, TMCs can access traffic data stored at
neighboring TMCs over the data network.

Enhance traveler safety.
1-5
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12.

The Architecture team believes that enhancing traveler safety is a key requirement for the
architecture. There are many ways in which the Architecture will enhance safety. Some of these
are:

a. Reduce emergency response time.

Our early safety analysis leads us to believe that any reduction in time between the occurrence
of an injury accident and the arrival of medical help has a substantial impact on survivability.
In the high-end state architecture, emergency vehicles will have their routes selected by the
infrastructure, and those routes will be communicated to the TMC Traffic Management
service package for priority signal service for the emergency vehicles (with minimal
disruption to the rest of the transportation network). In addition, rapid data based deployment
of emergency response vehicles via the Emergency Management Subsystem will get help to
incidents faster, and will enhance traveler safety as a direct consequence.

b. Reduce congestion.

By using standardized interfaces that the architecture identifies, demand management
strategies and policies can be effectively implemented, congestion can be reduced, thus
reducing the number of transitions from free-flow to stop-and-go traffic conditions. These
transitions have been identified in our preliminary safety analysis as a cause of traffic
accidents.

c. Fail-safe infrastructure architecture.

The Architecture has not allocated any new life threatening functions to the infrastructure.
Vehicle control (for collision avoidance) remains entirely within the vehicle subsystem (and

in the case of platooning and AHS related functions, is based on communication directly
between adjacent vehicles). In the event of a total infrastructure failure, signals would fall
back to local sensor based signal control or fixed time plans, exactly as they do today.

Provide Locally determined Management Capabilities

For ITS to be desirable in some areas and in some time frames it must be able to address demand
management (in addition to supply management). The architecture gives local agencies (and
ultimately elected officials) enormous latitude to decide how a limited transportation resources are
to be allocated.

The Architecture team has designed the architecture so that any particular form of demand
management is optional, and a local decision to deploy. Examples include congestion pricing,
vehicle class preferences, and extensions of ramp metering, HOV management, lane management.

1.3 Development Methodology

The Physical architecture contains the elements on which the evaluations, standards, and deployment
and implementation strategies are built. It defines the framework for the whole architecture.

1-6
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Architecture Definition

e Subsystems Subsystems are the primary structural components of the Physical Architecture. Focus
group concerns, institutional issues, and technology constraints and capabilities are used to
determine subsystems which can most likely be supported by single institution, which perform
functions which “belong” together, and whose interfaces may require standards to promote
interoperability and compatibility.

* Physical Architecture Flows -Processes from the logical architecture are assigned to each of the
subsystems according to stakeholder inputs. Architecture flows between subsystems are determined
based on the data exchange implied by the process specification assignments and the data flows in
the logical architecture.

* Physical Architecture Interconnections -Each type of data flowing between subsystems requires a
specific type of interconnect. The collection of interconnects which support all data flows are defined
in the communications layer of the architecture. The data loading analysis compares the capabilities
of these interconnects with expected requirements under various deployments. This information is
reported in the communication analysis documentation.

Iterative Architecture Refinement

Our approach to iterative architecture refinement exploits a technical methodology that rapidly and
easily enables changes to the logical and physical architectures and easily regenerates data loading and
other analysis. We have demonstrated that we can use this methodology to rapidly adapt our architecture
based on consensus feedback and other architecture design analysis. We accept feedback in a number of
different ways:
Customer inputs are collected based on the following:

1. Formally documented customer requirements. E.dJ#ee Services.These inputs were used as
a starting basis for designing the architecture (as well as our own initial analysis).

2. Written feedback from the customer on the Architecture.
3. Direct dialog at Program Reviews.
Stakeholder feedback is included as well from:

1. Customer initiated interactions. E.g. Stakeholder Consensus Forum meetings
sponsored and facilitated by the customer.

2. Team initiated informal interactions. Our own team meetings with stakeholders and
stakeholder groups and visits to ITS demonstration sites.

3. Team initiated Stakeholder Focus Groups. The Team has held a number of formal
focus groups with selected stakeholders at the University of Michigan. The purpose
of these focus groups has been to gauge stakeholder perceptions and reactions to

1-7
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specific ITS benefits, costs, and solutions.
Other Team Analysis

We held periodic team review meetings where the current status of the architecture is reviewed with
all team members. Discussion at these meetings often focused on identifying features and detractors of
the architecture based on various analyses that are proceeding as well as identifying changes to the
architecture that can enhance its overall value.

1.4 Document Organization
The Physical Architecture is made up of many real components. These are presented in three layers: a

Transportation Layer (chapter 2), Communications Layer (chapter 3), and an Institutional Layer
(Implementation Strategy Document).

1-8
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Physical Architecture Context

2. TRANSPORTATION LAYER

This layer of the architecture provides for the transportation related functions. Section 2.1 describes the
architecture context, that is, what functions are defined in the architecture and what is considered outside the
scope of the architecture. The functions defined in the architecture are contained within subsystems. The
functions outside the scope of the architecture are represented by terminators. These two types of architectural
elements (subsystems and terminators) are called entities. Classes bundle entities together into different
categories such as humans, computers, and the physical world. Interfaces between these entities are sometimes
very clearly data flows which can be carried by communication media. Some interfaces are fuzzier representing
physical observation, contact, or human interaction.

Section 2.2 provides a Top Level representation of the architecture in terms of the entity classes. This
representation indicates the different types of entities and the kinds of relations that the architecture include.

Section 2.3 defines the principal Physical Architecture components Subsystem terminators, flows, and some
top level architecture flow diagrams.

The sections following section 2.3 contain descriptions of each subsystem (functions in the scope of the
architecture). They begin with a brief summary of how to deploy the subsystem with other subsystems. It
describes how the subsystem may logically be combined with other subsystems within one jurisdiction.
Alternative implementations of the subsystem itself within one operating agency are also described.

Next, the equipment packages assigned to each subsystem are described. Equipment packages are a
functional capability that may be deployed at some specific time. Each equipment packages is composed of a
collection of process specifications from the logical architecture. These assigned process specifications are
listed with each equipment package. A brief overview of each process specification is included to provide the
reader with one stop access to subsystem information.

Logical data flows between subsystems are assigned by identifying the connections between process
specifications assigned to different subsystems. Assignment of logical data flows between subsystems leads to
the description of physical interconnections between subsystems. For each architecture flow identified in the
physical architecture, the list of associated logical architecture data flows is provided. The architecture flows
indicate the type of information that is expected to be exchanged between subsystems. The logical data flows
provide the type of data required to execute the process specifications assigned to each subsystem.

2.1 Physical Architecture Context
The scope of “Context” of the physical architecture is identical to the scope of the logical architecture. The
identical set of terminators establish exactly the same boundary. The physical architecture adds a broad

structural overlay to the structured analysis model documented in the logical architecture. Figure 2.1-1 contains
the physical architecture context diagram.

2-1
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Physical Architecture Dictionary

2.2 Physical Architecture Decomposition

The architecture can be viewed at several levels of detail. The architecture team has defined
collections of subsystems sufficient to express interfaces and processes that are essential to the
development of interface standards that are necessary for nationwide interoperability. Multi-disciplinary
considerations and the contributions of many different agencies all of whom have a stake in ITS have
been incorporated. Efforts by other organizations (e.g., APL, ORNL Sandia) have further defined
processes and interfaces within these subsystems or sets of subsystems to help support the detailed
standards definition process within a particular discipline. Even though this National Architecture does
not go into extreme detail for each User Service, the overall architecture is still very complex therefore it
is presented in several levels of decomposition.

2.2.1 Top Level Architecture

Initial diagrams show the architecture at only the top level. Additional detail is added as it pertains to
specific topics (e.g., stakeholders, technologies, Market Packages).

Figure 2.2-1. The box in the center represents the architecture subsystems while the outside boxes
represent collections of terminators with which the subsystems interact. The lines between boxes
represent at a high level the interfaces to the ITS system. Five classes of physical entities are defined:

Subsystems - These perform transportation functions (e.g., collect data from the roadside, perform route
planning, etc.). All of the functions are defined in the logical architecture as process specifications.
Processes that are likely to be collected together under one physical agency, jurisdiction, physical unit
are grouped together into a subsystem. This grouping is done to optimize the overall expected
performance of the resulting ITS deployments taking into consideration anticipated communication
technologies, performance, risk, deployment, etc. Significant detail is included for each of these
subsystems and its interfaces.

Users - These are people who interact with the architecture implementation. The people could either be
travelers who use ITS to achieve travel goals, or operators of ITS who use features to streamline their
operations, improve service, or make money. Each interface to a user involves human interaction with the
system.

Other Systems outside ITS - These are organizations or agencies that will likely interact with ITS through
computer interfaces. These interfaces are similar to internal architecture interfaces.

Environment - This is the physical world of pavement, air, obstacles and so-on.

Other Subsystems within the Architecture - There may be a multiplicity of instantiations of each of the
Architecture subsystems. To adequately model the interaction between these multiple implementations,
one representative of each subsystem is explicitly included in the diagrams while those which it
communicates with are represented as Other Subsystems.
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Figure 2.2-1 Simple View of ITS Architecture Structure

In ITS, there are four subclasses of subsystems, terminators, and users:
Centers which collect and store information within the infrastructure
Roadside which is deployed along the side of the road at many locations
Vehicles
Travelers representing ITS users with transportation needs

For example, other center systems may be a weather reporting agency or a law enforcement agency.
Other subsystems within the Architecture could be peer Emergency Management subsystems or TMC's
that reside in an adjacent jurisdiction.

Figure 2.2-2 presents a top level Architecture Flow Diagram. The diagram represents the four classes
of subsystems, the terminators associated with each of the classes and the type of information that is
exchanged between the classes. A definition of each of the entity classes in the figure is provided in
Table 2.2-1.

The information types indicated in Figure 2.2-2 are exchanged between entity classes using different
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types of communication media. A very simplified view of this communications interface is provided in
the Top Level simplified Architecture Interconnect Diagram in Figure 2.2-3. The details of each of the
interconnections are further explained in the communications layer of the architecture.
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Figure 2.2-2 Top Level Architecture Flow Diagram
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Table 2.2-1 Contents of Entity Classes

Entity | Entity Name Entity Type | Entity Class
CVAS Commercial Vehicle Administration Subsystem center
CVCS Commercial Vehicle Check Subsystem roadside
CVS Commercial Vehicle Subsystem Subsystem vehicle
EM Emergency Management Subsystem center
EMMS  Emissions Management Subsystem center
EVS Emergency Vehicle Subsystem Subsystem vehicle
FMS Fleet and Freight Management Subsystem center
ISP Information Service Provider Subsystem center
PIAS Personal Information Access Subsystem traveler
PMS Parking Management Subsystem roadside
PS Planning Subsystem Subsystem center
RS Roadway Subsystem Subsystem roadside
RTS Remote Traveler Support Subsystem traveler
TAS Toll Administration Subsystem center
TCS Toll Collection Subsystem roadside
TMS Traffic Management Subsystem center
TRMS Transit Management Subsystem center
TRVS Transit Vehicle Subsystem Subsystem vehicle
VS Vehicle Subsystem vehicle
X01 Intermodal Freight Shipper Terminator center system
X02 Intermodal Transportation Service Provider Terminator center system
X03 Basic Vehicle Terminator vehicle system
X06 Commercial Vehicle Driver Terminator driver
X07 Commercial Vehicle Manager Terminator center personnel
X08 Commercial Vehicle Terminator vehicle system
X09 Construction and Maintenance Terminator center system
X10 CVO Inspector Terminator roadside personnel
X12 Driver Terminator driver
X13 Emergency Telecommunications System Terminator center system
X14 Emergency System Operator Terminator center personnel
X15 Emergency Personnel Terminator driver
X18 Environment Terminator environment
X19 Event Promoters Terminator center personnel
X21 Financial Institution Terminator center system
X22 Government Administrators Terminator center system
X23 Map Update Provider Terminator center system
X24 Yellow Pages Service Providers Terminator center personnel
X25 Transportation Planners Terminator center system
X26 Location Data Source Terminator environment
X27 Media Terminator center system
X29 Multimodal Crossings Terminator roadside system
X30 |Other EM | Terminator other subsystem
X31 Other ISP Terminator other subsystem
X33 Other TRM Terminator other subsystem

Table 2.2-1. Contents of Entity Classes (continued)
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Entity | Entity Name | Entity Type | Entity Class
X34 Other Vehicle Terminator other subsystem
X35 Other TM Terminator other subsystem
X36 Parking Operator Terminator roadside personnel
X37 Parking Service Provider Terminator center system
X38 Pedestrians Terminator environment
X39 Potential Obstacles Terminator environment
X40 Roadway Terminator environment
X41 Roadway Environment Terminator environment
X42 Secure Area Environment Terminator environment
X43 Toll Operator Terminator roadside personnel
X44 Toll Service Provider Terminator center personnel
X45 Traffic Terminator environment
X46 Traffic Operations Personnel Terminator center personnel
X47 Transit Fleet Manager Terminator center personnel
X49 Transit System Operators Terminator center personnel
X50 Transit User Terminator traveler
X51 Transit Vehicle Terminator vehicle system
X52 Transit Driver Terminator driver
X53 Transit Maintenance Personnel Terminator center personnel
X56 Traveler Terminator traveler
X57 Vehicle Characteristics Terminator environment
X58 Weather Service Terminator center system
X59 Other CVAS Terminator other subsystem
X60 Intermodal Freight Depot Terminator roadside system
X61 Payment Instrument Terminator traveler
X62 Enforcement Agency Terminator Center System
X63 ISP Operator Terminator Center Personnel
X64 DMV Terminator Center System
X65 CVO Information Requestor Terminator Center System
X66 Wayside Equipment Terminator roadside system
X67 Rail Operations Terminator Center System
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Figure 2.2-3. Top Level Architecture Interconnect Diagram

Expanding each of the entity classes represented in Table 2-1 results in a detailed level O Architecture
Flow Diagram. Such a diagram is presented in Figures 3-x for each of the entities indicated in Table 2-1.
2.3 Physical Architecture Dictionary
2.3.1 Internal Entity Definitions

The ITS architecture subsystems may be grouped into four distinct subsystem classes that share basic

functional, deployment, and institutional characteristics. These classes are used to frame top level
descriptions for each of the subsystems in the following material.
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Center Subsystems

Table 2.3-1, provide management, administration, and support functions for the transportation
system. The center subsystems each communicate with other centers to enable coordination between
modes and across jurisdictions within a region. The center subsystems also communicate with roadside
and vehicle subsystems to gather information and provide information and control that is coordinated by
the center subsystems.

Table 2.3-1 Center Subsystem Descriptions

Entity Name | Entity Description
Commercial Vehicle The Commercial Vehicle Administration Subsystem will operate at one orff more
Administration fixed locations within a region. This subsystem performs administrative

functions supporting credentials, tax, and safety regulations. It issues
credentials, collects fees and taxes, and supports enforcement of credential
requirements. This subsystem communicates with the Fleet Management
Subsystems associated with the motor carriers to process credentials
applications and collect fuel taxes, weight/distance taxes, and other taxes and
fees associated with commercial vehicle operations. The subsystem alsq
receives applications for, and issues special Oversize/Overweight and
HAZMAT permits in coordination with other cognizant authorities. The
subsystem coordinates with other Commercial Vehicle Administration
Subsystems (in other states/regions) to support nationwide access to credentials
and safety information for administration and enforcement functions. This
subsystem supports communications with Commercial Vehicle Check
Subsystems operating at the roadside to enable credential checking and [safety
information collection. The collected safety information is processed, stored,
and made available to qualified stakeholders to identify carriers and drivers that
operate unsafely.

Emergency The Emergency Management Subsystem operates in various emergency| centers

Management supporting public safety including police and fire stations, search and rescue
special detachments, and HAZMAT response teams. This subsystem intgrfaces
with other Emergency Management Subsystems to support coordinated
emergency response involving multiple agencies. The subsystem creates,
stores, and utilizes emergency response plans to facilitate coordinated response.
The subsystem tracks and manages emergency vehicle fleets using automated
vehicle location technology and two-way communications with the vehicle
fleet. Real-time traffic information received from the other center subsystems
is used to further aide the emergency dispatcher in selecting the emergency
vehicle(s) and routes that will provide the most timely response. Interface with
the Traffic Management Subsystem allows strategic coordination in tailoring
traffic control to support en-route emergency vehicles. Interface with the
Transit Management Subsystem allows coordinated use of transit vehicles to
facilitate response to major emergencies.
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Table 2.3-1 Center Subsystem Descriptions (continued)

Entity Name | Entity Description
Emissions This subsystem operates at a fixed location and may co-reside with the T
Management Management Subsystem or may operate in its own distinct location depe

on regional preferences and priorities. This subsystem provides the cap4
for air quality managers to monitor and manage air quality. These capab
include collecting emissions data from distributed emissions sensors with
roadway subsystem. These sensors monitor general air quality within ea
sector of the area and also monitor the emissions of individual vehicles o
roadway. The sector emissions measures are collected, processed, and
identify sectors exceeding safe pollution levels. This information is provid
toll administration, traffic management, and transit management systems
used to implement strategies intended to reduce emissions in and around
problem areas. Emissions data associated with individual vehicles, supp
the Roadway Subsystem, is also processed and monitored to identify veh
that exceed standards. This subsystem provides any functions necessar
inform the violators and otherwise ensure timely compliance with the emis
standards.
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Fleet and Freight
Management

The Fleet and Freight Management Subsystem provides the capability for

commercial drivers and dispatchers to receive real-time routing informatig
access databases containing vehicle and cargo locations as well as carri
vehicle, cargo, and driver information. In addition, the capability to purch
credentials electronically shall be provided, with automated and efficient

connections to financial institutions and regulatory agencies, along with p
trip automated mileage and fuel usage reporting. The Fleet Management
Subsystem also provides the capability for Fleet Managers to monitor the
of their commercial vehicle drivers and fleet. The subsystem also support
application for Hazmat credentials and makes information about Hazmat

available to agencies as required.
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Table 2.3-1 Center Subsystem Descriptions (continued)

Entity Name

Entity Description

Information Service This subsystem collects, processes, stores, and disseminates transportat

Provider

information to system operators and the traveling public. The subsystem
play several different roles in an integrated ITS. In one role, the ISP prov

ion
can
des a

general data warehousing function, collecting information from transportation
system operators and redistributing this information to other system operators

in the region and other ISPs. In this information redistribution role, the ISP

provides a bridge between the various transportation systems that producge the
information and the other ISPs and their subscribers that use the information.

The second role of an ISP is focused on delivery of traveler information tg
subscribers and the public at large. Information provided includes basic
advisories, real time traffic condition and transit schedule information, yel

pages information, ridematching information, and parking information. The

ow

subsystem also provides the capability to provide specific directions to travelers
by receiving origin and destination requests from travelers, generating route
plans, and returning the calculated plans to the users. In addition to general

route planning for travelers, the ISP also supports specialized route plant]

ing for

vehicle fleets. In this third role, the ISP function may be dedicated to, or ¢ven
embedded within, the dispatch system. Reservation services are also provided

in advanced implementations. The information is provided to the traveler

through the Personal Information Access Subsystem, Remote Traveler Support
Subsystem, and various Vehicle Subsystems through available communications

links. Both basic one-way (broadcast) and personalized two-way informat

provision is supported. The subsystem provides the capability for an
informational infrastructure to connect providers and consumers, and gat
that market information needed to assist in the planning of service
improvements and in maintenance of operations.

Planning Subsysten The Planning Subsystem provides a data archiving and analysis function

National ITS Architecture. It collects historical, current, and predicted
transportation information from the other center subsystems. The collect
information is used in analysis and evaluation of current transportation sy
performance and in planning for future transportation improvements. The
broad data interfaces supported by this subsystem make transportation d
available to researchers and planners to facilitate the deployment and op
of ITS services.
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Table 2.3-1 Center Subsystem Descriptions (continued)

Entity Name

Entity Description

Toll Administration The Toll Administration Subsystem provides general payment administration
capabilities and supports the electronic transfer of authenticated funds from the

customer to the transportation system operator. This subsystem support
traveler enrollment and collection of both pre-payment and post-payment
transportation fees in coordination with the existing and evolving financia
infrastructure supporting electronic payment transactions. The system m

establish and administer escrow accounts depending on the clearinghouse

scheme and the type of payments involved. This subsystem posts a tran
to the customer account and generates a bill (for post-payment accounts
an escrow account, or interfaces to the financial infrastructure to debit a
customer designated account. It supports communications with the Toll
Collection Subsystem to support fee collection operations. The subsyste
sets and administers the pricing structures and includes the capability to

=

D

gy

saction
, debits

m also

implement road pricing policies in coordination with the Traffic Management
Subsystem. The electronic financial transactions in which this subsystem is an

intermediary between the customer and the financial infrastructure shall be

cryptographically protected and authenticated to preserve privacy and en
authenticity and audibility.

sure

Traffic Managemeni The Traffic Management Subsystem operates within a traffic managemen

center or other fixed location. This subsystem communicates with the Rq
Subsystem to monitor and manage traffic flow. Incidents are detected an
verified and incident information is provided to the Emergency Managemsg
Subsystem, travelers (through Roadway Subsystem Highway Advisory R
and Dynamic Message Signs), and to third party providers. The subsyste
supports HOV lane management and coordination, road pricing, and othe
demand management policies that can alleviate congestion and influence
selection. The subsystem monitors and manages maintenance work ang
disseminates maintenance work schedules and road closures. The subs
also manages reversible lane facilities, and processes probe vehicle infor
The subsystem communicates with other Traffic Management Subsysten
coordinate traffic information and control strategies in neighboring
jurisdictions. It also coordinates with rail operations to support safer and 1
efficient highway traffic management at highway-rail intersections. Finally
Traffic Management Subsystem provides the capabilities to exercise cont
over those devices utilized for AHS traffic and vehicle control.
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Table 2.3-1 Center Subsystem Descriptions (continued)
Entity Name | Entity Description

Transit Managemer The transit management subsystem manages transit vehicle fleets and
coordinates with other modes and transportation services. It provides
operations, maintenance, customer information, and planning and management
functions for the transit property. It spans distinct central dispatch and garage
management systems and supports the spectrum of fixed route, flexible route,
and paratransit services. The subsystem's interfaces allow for communigation
between transit departments and with other operating entities such as
emergency response services and traffic management systems. This subsystem
receives special event and real-time incident data from the traffic management
subsystem. It provides current transit operations data to other center
subsystems. The Transit Management Subsystem collects and stores agcurate
readership levels and implements corresponding fare structures. It collects
operational and maintenance data from transit vehicles, manages vehiclg service
histories, and assigns drivers and maintenance personnel to vehicles and routes.
The Transit Management Subsystem also provides the capability for autgmated
planning and scheduling of public transit operations. It furnishes travelers with
real-time travel information, continuously updated schedules, schedule
adherence information, transfer options, and transit routes and fares. In
addition, the monitoring of key transit locations with both video and audio
systems is provided with automatic alerting of operators and police of potential
incidents including support for traveler activated alarms. 1

Roadside Subsystems

These infrastructure subsystems present8thbiie 2.3-2 provide the direct interface to the roadway
network, vehicles traveling on the roadway network, and travelers in transit. Each of the roadway
subsystems includes functions that require distribution to the roadside to support direct surveillance,
information provision, and control plan execution. All roadside subsystems interface to one or more of
the center subsystems that govern overall operation of the roadside subsystems. The roadside
subsystems also generally include direct user interfaces to drivers and transit users and short-range
interfaces to the Vehicle Subsystems to support operations.
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Table 2.3-2 Roadside Subsystem Descriptions
Entity Name  |Entity Description

Commercial Vehicle The Commercial Vehicle Check Subsystem supports automated vehicle

Check identification at mainline speeds for credential checking, roadside safety
inspections, and weigh-in-motion using two-way data exchange. These
capabilities include providing warnings to the commercial vehicle drivers, [their
fleet managers, and proper authorities of any safety problems that have heen
identified, accessing and examining historical safety data, and automatically
deciding whether to allow the vehicle to pass or require it to stop with operator
manual override. The Commercial Vehicle Check Subsystem also provides
supplemental inspection services to current capabilities by supporting expedited
brake inspections, the use of operator hand-held devices, on-board safety
database access, and the enrollment of vehicles and carriers in the electfonic
clearance program.

Parking Managemeil The Parking Subsystem provides the capability to provide parking availahility
and parking fee information, allow for parking payment without the use of|cash
with a multiple use medium, and support the detection, classification, and
control of vehicles seeking parking.

Roadway Subsyster This subsystem includes the equipment distributed on and along the roadway
which monitors and controls traffic. Equipment includes highway advisory
radios, variable message signs, cellular call boxes, CCTV cameras and video
image processing systems for incident detection and verification, vehicle
detectors, traffic signals, grade crossing warning systems, and freeway ramp
metering systems. This subsystem also provides the capability for emiss|ons
and environmental condition monitoring including weather sensors, pavemment
icing sensors, fog etc. HOV lane management and reversible lane management
functions are also available. In advanced implementations, this subsystem
supports automated vehicle safety systems by safely controlling access to and
egress from an Automated Highway System through monitoring of, and
communications with, AHS vehicles. Intersection collision avoidance functions
are provided by determining the probability of a collision in the intersection and
sending appropriate warnings and/or control actions to the approaching
vehicles.

Toll Collection The Toll Collection Subsystem provides the capability for vehicle operatoys to
pay tolls without stopping their vehicles using locally determined pricing
structures and including the capability to implement various variable road
pricing policies. Each transaction is accompanied by feedback to the customer
which indicates the general status of the customer account. A record of the
transactions is provided to the Toll Administration subsystem for reconciliation
and so that the customer can periodically receive a detailed record of the
transactions.

Vehicle Subsystems

These subsysterfizble 2.3-3 are all vehicle-based and share many general driver information,
vehicle navigation, and advanced safety systems functions. The vehicle subsystems communicate with
the roadside subsystems and center subsystems for provision of information to the driver. In the
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following descriptions, the Personal Vehicle Subsystem description includes general traveler information
and vehicle safety functions that are also applicable to the three fleet vehicle subsystems (Commercial
Vehicle Subsystem, Emergency Vehicle Subsystem, and Transit Vehicle Subsystem). The fleet vehicle
subsystems all include vehicle location and two-way communications functions that support efficient
fleet operations. Each of the three fleet vehicle subsystems also include functions that support their
specific service area.

Table 2.3-3 Vehicle Subsystem Descriptions
Entity Name Entity Description
Commercial Vehiclg This subsystem resides in a commercial vehicle and provides the sensory,
Subsystem processing, storage, and communications functions necessary to support safe
and efficient commercial vehicle operations. The Commercial Vehicle
Subsystem provides two-way communications between the commercial vehicle
drivers, their fleet managers, and roadside officials, and provides HAZMAT
response teams with timely and accurate cargo contents information after a
vehicle incident. This subsystem provides the capability to collect and prpcess
vehicle, cargo, and driver safety data and status and alert the driver whenever
there is a potential safety problem. Basic identification and safety status data
are supplied to inspection facilities at mainline speeds. In addition, the
subsystem will automatically collect and record mileage, fuel usage, and
borders crossings.
Emergency Vehicle This subsystem resides in an emergency vehicle and provides the sensory,
Subsystem processing, storage, and communications functions necessary to support safe
and efficient emergency response. The Emergency Vehicle Subsystem includes
two-way communications to support coordinated response to emergencies in
accordance with an associated Emergency Management Subsystem.
Emergency vehicles are equipped with automated vehicle location capability
for monitoring by vehicle tracking and fleet management functions in the
Emergency Management Subsystem. Using these capabilities, the apprapriate
emergency vehicle to respond to each emergency is determined. Route
guidance capabilities within the vehicle enable safe and efficient routing to the
emergency. In addition, the emergency vehicle may be equipped to support
signal preemption through communications with the roadside subsystem.
Transit Vehicle This subsystem resides in a transit vehicle and provides the sensory, processing,
Subsystem storage, and communications functions necessary to support safe and efficient
movement of passengers. The Transit Vehicle Subsystem collects accurate
ridership levels and supports electronic fare collection. An optional traffig
signal prioritization function communicates with the roadside subsystem tp
improve on-schedule performance. Automated vehicle location functions
enhance the information available to the Transit Management Subsystem
enabling more efficient operations. On-board sensors support transit vehicle
maintenance. The Transit Vehicle Subsystem also furnishes travelers with real-
time travel information, continuously updated schedules, transfer options
routes, and fares.

Table 2.3-3 Vehicle Subsystem Description (continued)
|  Entity Name |Entity Description
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Table 2.3-3 Vehicle Subsystem Description (continued)

Entity Name

|Entity Description

Vehicle

This subsystem resides in an automobile and provides the sensory, processing,
storage, and communications functions necessary to support efficient, safe, and

convenient travel by personal automobile. Information services provide t

ne

driver with current travel conditions and the availability of services along the

route and at the destination. Both one-way and two-way communicationg

options support a spectrum of information services from low-cost broadcast

services to advanced, pay for use personalized information services. Ro

lte

guidance capabilities assist in formulation of an optimal route and step by step
guidance along the travel route. Advanced sensors, processors, enhanced driver

interfaces, and actuators complement the driver information services so t
addition to making informed mode and route selections, the driver travels
routes in a safer and more consistent manner. Initial collision avoidance
functions provide “vigilant co-pilot” driver warning capabilities. More
advanced functions assume limited control of the vehicle to maintain safe
headway. Ultimately, this subsystem supports completely automated vehi
operation through advanced communications with other vehicles in the vi
and in coordination with supporting infrastructure subsystems. Pre-crash

hat, in
these

cle
cinity
safety

systems are deployed and emergency notification messages are issued when

unavoidable collisions do occur.
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Table 2.3-4include the equipment that is typically owned and operated by the traveler. Though this
equipment is often general purpose in nature and used for a variety of tasks, this equipment is specifically
used for gaining access to traveler information within the scope of the ITS architecture. These
subsystems interface to the information provider (one of the center subsystems, most commonly the
Information Service Provider Subsystem) to access the traveler information. A range of service options
and levels of equipment sophistication are considered and supported. Specific equipment included in this
subsystem class include personal computers, telephones, personal digital assistants (PDAS), televisions,
and any other communications-capable consumer products that can be used to supply information to the
traveler.
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Table 2.3-4 Traveler Subsystem Descriptions

Entity Name

| Entity Description

Access

Personal Informatiol This subsystem provides the capability for travelers to receive formatted traffic

advisories from their homes, place of work, major trip generation sites, personal

portable devices, and over multiple types of electronic media. These

capabilities shall also provide basic routing information and allow users to

select those transportation modes that allow them to avoid congestion, o

more

advanced capabilities to allow users to specify those transportation parameters
that are unique to their individual needs and receive travel information. This

subsystem shall provide capabilities to receive route planning from the
infrastructure at fixed locations such as in their homes, their place of wor

k, and

at mobile locations such as from personal portable devices and in the vehicle or

perform the route planning process at a mobile information access locatic
This subsystem shall also provide the capability to initiate a distress sign
cancel a prior issued manual request for help.

Remote Traveler
Support

This subsystem provides access to traveler information at transit stations
stops, other fixed sites along travel routes, and at major trip generation
locations such as special event centers, hotels, office complexes, amuse
parks, and theatres. Traveler information access points include kiosks ar
informational displays supporting varied levels of interaction and informat|
access. At transit stops, simple displays providing schedule information &
imminent arrival signals can be provided. This basic information may be
extended to include multi-modal information including traffic conditions ar
transit schedules along with yellow pages information to support mode ar
route selection at major trip generation sites. Personalized route planning
route guidance information can also be provided based on criteria supplie
the traveler. In addition to traveler information provision, this subsystem i
supports public safety monitoring using CCTV cameras or other surveillay
equipment and emergency notification within these public areas. Fare cq
maintenance, and other features, which enhance traveler convenience,
be provided at the discretion of the deploying agency.

2.3.2 Terminator Descriptions
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Entities that establish the boundary of the architecture are defined in the Logical Architecture as
terminatorsThese terminators are replicated here in Table 2.3-5.

Table 2.3-5 Terminator Descriptions

Entity Name |

Entit y Descri ption

Basic Vehicle

This terminator represents the basic vehicle platform that interfaces with an
ITS electronics. The Basic Vehicle terminator provides an interface to drive
driver convenience and entertainment systems, and other non-ITS electron
board the vehicle. This interface allows general vehicle systems (e.g., the g

speaker system) to be shared by ITS and non-ITS systems. It also allows
monitoring and control of the vehicle platform for advanced vehicle control
system applications.

d hosts
train,
cs on-

stereo
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Table 2.3-5 Terminator Descriptions (continued)

Entity Name | Entity Description

Commercial Vehicle The actual commercial vehicle along with the special aspects of large
commercial vehicles and vehicles designed to carry cargo that extend
beyond the characteristics defined for the Basic Vehicle. This terminator
thus represents a special type of Basic Vehicle that is used to transport
goods or services which are operated by professional drivers, typically
administered as part of a larger fleet, and regulated by a Commercial
Vehicle Manager. This classification applies to all such vehicles ranging
from small panel vans used in local pick-up and delivery services to |arge,
multi-axle tractor trailer rigs operating on long haul routes.

Commercial Vehicle This terminator represents the human entity that operates vehicles

Driver transporting goods including both long haul trucks and local pick up gnd
delivery vans. This terminator is complementary to the Driver terminator
in that it represents those interactions which are unique to Commergial
Vehicle Operations. In general, a "real world" commercial vehicle driver
will interact as both a Driver and a CVO Driver. Data flowing from the
Commercial Vehicle Driver terminator will include those system inputs
specific to Commercial Vehicle Operations, such as information back to
the Commercial Vehicle Manager. Data flowing to the Commercial
Vehicle Driver may include system outputs such as commands to pull into
a roadside safety inspection facility. Showing the Driver as the external
interface includes the user interface devices within the ITS architecture
boundary. The CVO Driver will be expected to interact with the ITS with
interface devices designed to provide support for their usage.

Commercial Vehicle This terminator represents the human entities that are responsible for the

Manager dispatching and management of Commercial Vehicle fleets (e.g.
traditional Fleet Managers). It may be many people in a large tracking
organization but it can also be a single person (owner driver) in the ¢case
of single vehicle fleets. The Commercial Vehicle Manager provides
instructions and coordination for Commercial Vehicles, including
electronic clearance and tax filing, and receives the status of the Vehicles
in the fleet that they manage. The Commercial Vehicle Manager is
expected to interface with ITS on a regular basis to enhance productivity.
Many interfaces with the system are also provided through normal user
interfaces This interface is specific to CVO and is intended to
complement these other interfaces.

Construction and | This terminator represents the information systems that are used to

Maintenance manage and track construction and maintenance of the roadway
infrastructure. These Construction and Maintenance systems are used by
roadway maintenance personnel, roadway construction personnel, gr other
work crew personnel assigned to highway construction and maintenance.
Coordination with these systems allows the ITS Architecture to rapidly
correct deficiencies noted through its advanced surveillance capabiljties
and also improves the quality and accuracy of information available to
Travelers regarding closures and other roadway construction and
maintenance activities.
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Table 2.3-5 Terminator Descriptions (continued)

Entity Name | Entity Description
CVO Information  This terminator represents any organization requesting information from
Requestor the CVO Information Exchange network. It typically represents insur

companies requesting safety information on carriers etc.

ance

CVO Inspector

This terminator represents the human entities who perform regulatory

inspection of Commercial Vehicles in the field. CVO Inspectors sugport

the roadside inspection, weighing, and checking of credentials either

through automated preclearance or manual methods. The CVO Inspector

is an inspection and enforcement arm of the regulatory agencies wi

h

frequent direct interface with the Commercial Vehicles and their Drivers.

DMV

This terminator represents a specific (state) public organization
responsible for registering vehicles, e.g., the Department of Motor
Vehicles. The DMV terminator is a special case of the Government
Administrators terminator but in some areas is identified separately
emphasize the specific nature of the data being exchanged, i.e. veh
identification.

cle

Driver

This terminator represents the human entity that operates a licenseq

vehicle on the roadway. Included are operators of private, Transit,
Commercial, and Emergency vehicles where the data being sent or
received is not particular to the type of vehicle. Thus this external

originates driver requests and receives driver information that reflects the

interactions which might be useful to all drivers, regardless of vehicle

classification. The Driver terminator is the operator of the Basic Vehicle

terminator. Information and interactions which are unique to drivers
specific vehicle type (e.g., fleet interactions with transit, commercial,
emergency vehicle drivers) are covered separately.

of a
or

Emergency
Personnel

This terminator represents personnel that are responsible for police,

fire,

emergency medical services, towing, and other special response team
(e.g., hazardous material clean-up) activities at an incident site. These
personnel are associated with the Emergency Vehicle Subsystem during

dispatch to the incident site, but often work independently of the
Emergency Vehicle Subsystem while providing their incident respon

5e

services. Emergency personnel may include an Officer in Charge (QIC)

and a crew. When managing an incident following standard Incident
Command System practices, the on-site emergency personnel form

an

organizational structure under the auspices of an Incident Commander.

Emergency System This terminator represents the human entity that monitors all ITS

Operator

emergency requests, (including those from the E911 Operator) and
pre-defined responses to be executed by an emergency manageme
system. The operator may also override predefined responses whe

sets up
Nt
eitis

observed that they are not achieving the desired result. This terminator

includes dispatchers who manage an emergency fleet (police, fire,
ambulance, HAZMAT, etc.) or higher order emergency managers w
provide response coordination during emergencies.

ho

2-20

September 1998



Physical Architecture Dictionary

Table 2.3-5 Terminator Descriptions (continued)

Entity Name | Entity Description
Emergency This terminator represents the telecommunications systems that connect a
Telecommunication: caller with a Public Safety Answering Point (PSAP). These systems
System transparently support priority wireline and wireless caller access to the

PSAP through 9-1-1 and other access mechanisms like 7 digit local pccess
numbers, and motorist aid call boxes. The calls are routed to the

appropriate PSAP, based on caller location when this information is
available. When available, the caller’s location and call-back number are
also provided to the PSAP by this interface.

Enforcement Agenc This terminator represents an external entity which receives reports |of
violations detected by various ITS facilities, e.g. individual vehicle
emissions, toll violations, CVO violations, etc.

Environment This terminator is the operational setting in which the ITS interfaces jand
operates. This setting consists of weather effects such as snow, raip, fog,
pollution, dust, temperature, humidity, solar radiation, and man made
electromagnetic (RF) effects. Environmental conditions must be
monitored by the ITS Architecture so that Travelers may be informed and
control strategies can reflect adverse environmental conditions in a timely
fashion.

Event Promoters  This terminator represents external Special Event Sponsors that haye
knowledge of events that may impact travel on roadways or other modal
means. Examples of special event sponsors include sporting events,
conventions, motorcades/parades, and public/political events. These
promoters interface to the ITS to provide event information such as date,
time, estimated duration, location, and any other information pertinent to
traffic movement in the surrounding area.

Financial Institution This terminator represents the organization that handles all electronjc fund
transfer requests to enable the transfer of funds from the user of the
service to the provider of the service. The functions and activities of
financial clearinghouses are subsumed by this entity.

Government This terminator represents those public organizations responsible far
Administrators regulating commercial vehicle operations, e.g., the Interstate Commerce
Commission, state commerce offices, state Department of Motor Vehicles,
state Department of Revenue, and Department of Transportation.
Regulatory Agencies are envisioned to be an integral part of the ITS
Commercial Vehicle Operations (CVO) as they will be directly involved
with issuance of licenses, permits and other credentials for preclearance,
provide database information to support most CVO services, and will
receive, distribute, and audit CVO related taxes.
Intermodal Freight A Depot operated either by an ITS Freight manager or an alternate mode
Depot freight shipper which is capable of tracking cargo as it is moved from one
mode to another.
Intermodal Freight This terminator represents specialist organizations that engage in the
Shipper shipment of freight by means other than road. They enable ITS to move
goods as opposed to people on routes that require the use of other modes
of transportation such as heavy rail, air, sea, etc. An example is a
shipping agency which interfaces with Freight and Fleet Managers t0
transfer cargo from one mode to another.
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Table 2.3-5 Terminator Descriptions (continued)

Entity Name | Entity Description
Intermodal This terminator provides the interface through which Transportation
Transportation Service Providers can exchange data with ITS. They are the operat

Service Provider

non-roadway transportation systems (e.g. airlines, ferry services,
passenger carrying heavy rail) . This two-way interface enables

ors of

coordination for efficient movement of people and goods across multiple

transportation modes. It also enables the traveler and shipper to
efficiently plan itineraries which include segments using modes not
directly included in the ITS User Services.

ISP Operator

This terminator is the human entity that may be physically present af
ISP to monitor the operational status of the facility and provide huma
interface capabilities to travelers and other ISP subsystems.

he
1p)

—

Location Data
Source

This terminator represents an external entity which provides accurat
position information. External systems which use GPS, terrestrial
trilateration, or driver inputs are potential examples. This terminator
contains sensors such as radio position receivers (e.g. GPS) and/or
reckoning sensors (e.g. odometer, differential odometer, magnetic
compass, gyro, etc.). This external implies that some additional
functionality associated with developing an absolute position is outsi
the system and will not be directly modeled by the logical or physica
architecture representations of the system.

dead

Map Update
Provider

This terminator represents a third-party developer and provider of

digitized map databases used to support ITS services. It supports t
provision of the databases that are required exclusively for route gui
(navigable_map) as well as those that are used exclusively for displ:
operators and at traveler information points, e.g. kiosks (display_ma

e

dance

ay by
).

Media

This terminator represents the information systems that provide traff
reports, travel conditions, and other transportation-related news ser
to the traveling public through radio, TV, and other media. Traffic an
travel advisory information that are collected by ITS are provided to

terminator. It is also a source for traffic flow information, incident an
special event information, and other events which may have implicat
for the transportation system.

c
ices
d
his

d
ions

Multimodal
Crossings

This terminator represents the control equipment that interfaces to g
road based transportation system at an interference crossing with th
roadway. The majority of these crossings are railroad grade crossin
are more specifically addressed by the "Wayside Equipment" termin
This terminator addresses similar interface requirements, but for oth
specialized intersections like draw bridges at rivers and canals. Like
highway-rail intersections, these other multimodal crossings carry tra
that may take priority over the road traffic at the intersection. The da
provided will in its basic form be a simple "stop road traffic" indicatid
However more complex data flows may be provided that give the tim
which right-of-way will be required and the duration of that right-of-w,
requirement.

non-
e
gs that
ator.

er

ffic
ita
n.
e at
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Table 2.3-5 Terminator Descriptions (continued)

Entity Name

Entity Description

Other CVAS

This terminator is intended to provide a source and destination for I
data flows between peer (e.g. inter-regional) commercial vehicle
administration functions. It enables commercial vehicle administrati
activities to be coordinated across different jurisdictional areas. Int
Physical Architecture, this terminator is a reciprocal Commercial Ve
Administration Subsystem (CVAS).

Other EM

Representing other Emergency Management centers, systems or

subsystems, this terminator provides a source and destination for IT
flows between various communications centers operated by public S
agencies as well as centers operated by other allied agencies and p
companies that participate in coordinated management of highway-r
incidents. The interface represented by this terminator enables emeg
management activities to be coordinated across jurisdictional bound
and between functional areas. In the Physical Architecture this termi
is a reciprocal Emergency Management Subsystem (EM) implying th
requirements for general networks connecting many allied agencies
interface between this terminator and the EM supports coordination
incident management information between many different centers

providing Public Safety Answering Point (both public or private sectd

'S

on
he
hicle

S data
afety
rivate
elated
rgency
aries
nator
e

The
of

=

implementations), Public Safety Dispatch, Emergency Operations, and

other functions that participate in the detection, verification, respons
clearance of highway incidents. This terminator also supports interfs
other allied agencies like utility companies that also participate in the
coordinated response to selected highway-related incidents.

e, and
ace to

1}

Other ISP

Representing other distinct Information Service Providers, this term
is intended to provide a source and destination for ITS data flows be
peer information and service provider functions. It enables coopers
information sharing between providers as conditions warrant. In the
Physical Architecture this terminator is a reciprocal Information Serv|
Provider (ISP) Subsystem.

nator
tween
ative

ce

Other TM

Representing another Traffic Management center, system or subsys
this terminator is intended to provide a source and destination for ]
data flows between peer (e.g. inter-regional) traffic management
functions. It enables traffic management activities to be coordinate
across different jurisdictional areas. In the Physical Architecture thig
terminator is a reciprocal Traffic Management Subsystem (TMS).

tem,
s

)

Other TRM

Representing another Transit Management center, system or subsy.
this terminator is intended to provide a source and destination for I
data flows between peer (e.g. inter-regional) transit management
functions. It enables traffic management activities to be coordinated
across geographic boundaries or different jurisdictional areas. In thg
Physical Architecture this terminator represents a reciprocal Transit

stem,
S

)

”

D

Management Subsystem (TRMS).
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Table 2.3-5 Terminator Descriptions (continued)

Entity Name

Entity Description

Other Vehicle

This terminator represents a vehicle (of any 4 vehicle types) that is
neighboring the Basic Vehicle, where the Basic Vehicle is equipped
support vehicle-to-vehicle communication and coordination. These
features are associated with advanced vehicle safety User Service

implementations. These high-end vehicle control services may invo
vehicles coordinating their activities.

ve

Parking Operator

This terminator is the human entity that may be physically present a
parking lot facility to monitor the operational status of the facility.

the

Parking Service
Provider

This terminator represents private or public organizations that provide

parking lot facilities and that determine the parking lot pricing structures.

This provider interfaces to the ITS to coordinate parking information
such as facility location, parking availability status, applicable rates,

of operation, and other information (security services, valet services,

shuttle availability, etc.).

hours

Payment Instrumeni This terminator represents the entity that enables the actual transfer of

funds from the user of a service to the provider of the service. This
terminator can be as abstract as an account number in the Logical

Architecture, or as real as the electronic tag in the Physical architeciure.

Pedestrians

This terminator provides input (e.g. a request for right of way at an
intersection) from a specialized from of the Traveler, who is not usin

g any

type of vehicle (including bicycles) as a form of transport. Pedestrians

may comprise those on foot and those in wheelchairs.

Potential Obstacles

Any object that possesses the potential of being sensed and struck
thus also possesses physical attributes. Potential Obstacles include

and

roadside obstructions, other vehicles, pedestrians, infrastructure elements

or any other element which is in a potential path of the vehicle. Th
external represents the physical obstacles which possess propertie

enable detection using sensory functions included as part of the ITS

S
5 which

architecture. These physical attributes are represented as a data input to

the system.

Rail Operations

This is roughly the railroad equivalent to a highway Traffic Management
Center. Itis (usually) a centralized control point for a substantial segment
of a railroad's operations. It is the source and destination of information

that can be used to coordinate rail and highway traffic management.
terminator would also represent a railroad's management informatio

system, if that system is the source or destination for this information.
The use of a single terminator for multiple sources and destination fo

This

—

=

information exchange with the railroad entity is meant to imply the need
for a single, consistent interface between a given railroad's operations and
ITS traffic management. In any given implementation of ITS there may

be multiple instantiations of this interface. For example, a city like
Chicago may have interfaces to 5 or more Rail Operations Centers
BNSF, CSX, NS, UP. CR, etc.)
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Table 2.3-5 Terminator Descriptions (continued)

Entity Name

Entity Description

Roadway

This terminator represents the physical conditions and geometry of {
surface on which vehicles travel from an origin to a destination.
Roadways can vary in type, such as surface streets, arterials, multi-|

he

ane

highways, 2-lane rural roads, expressways, tollways, freeways, or any

other vehicle travel surface. The condition of the roadway must be
monitored by the architecture to enable corrective action and inform
dissemination regarding roadway conditions which may adversely af
travel. Roadways can also depict travel networks, such as surface 9
networks, arterial networks, or freeway networks. The roadway inte
to the system carries the physical condition and geometry attributes
must be sensed, interpreted, and processed by functions internal to
system to achieve ITS User Service functionality.

ation
fect
treet
[face
which
the

Roadway
Environment

This terminator represents the physical conditions surrounding the
roadway itself. These may include emissions, fog, ice, snow, rain, e
which will influence the way in which a vehicle can be safely operate
the roadway.

tc.
don

Secure Area
Environment

This terminator comprises public access areas that transit users freqg
during trips. Areas include bus stops, park and ride (PAR) facilities,
kiosks, and other transit transfer locations. These environments are

monitored as part of the ITS Architecture functions to promote transit

safety.

uent
at

Toll Operator The Toll Operator is the human entity that may be physically present at
the toll plaza to monitor the operational status of the plaza.

Toll Service The Toll Service Provider represents organizations that operate private

Provider toll plazas that have provider determined toll pricing structures that are
not necessarily under the control of the ITS Traffic Management function.
However the ITS Traffic Management function determines the toll pricing
structures of public toll plazas.

Traffic The Traffic terminator represents the collective body of vehicles that

travel on surface streets, arterials, highways, expressways, tollways
freeways, or any other vehicle travel surface. Traffic depicts the veh
population from which traffic flow surveillance information is collecte
(average occupancy, average speed, total volume, average delay, €
and to which traffic control indicators are applied (intersection signal
stop signs, ramp meters, lane control barriers, variable speed limit

icle
d
2tC.),
S,

indicators, etc.). All sensory and control elements that interface to this

vehicle population are internal to ITS.

Traffic Operations
Personnel

This terminator represents the human entity that directly interfaces
vehicle traffic operations. These personnel interact with traffic contr
systems, traffic surveillance systems, incident management systems
zone management systems, and travel demand management syster]
accomplish ITS services. They provide operator data and command
inputs to direct systems' operations to varying degrees depending of
type of system and the deployment scenario. All functionality assoc
with these services that might be automated in the course of ITS
deployment is modeled as internal to the architecture.

vith
ol
, work
ns to

n the
ated

2-25

Septem

ber 1998



Physical Architecture Dictionary

Table 2.3-5 Terminator Descriptions (continued)

Entity Name

Entity Description

Transit Driver

This terminator represents the human entity that is a special form of|the
Driver terminator that receives and provides additional information that is
specific to Transit (including demand responsive transit) operations.| This
information will not be received by other types of Driver. The Transit
Driver terminator operates the Transit Vehicle terminator and represents
random route drivers, flexible fixed route drivers and fixed route drivers.
The fixed route drivers require minimal information such as run timeg and
passenger loading. The flex fixed and random route drivers require
additional information such as dynamically changing routes.

Transit Fleet
Manager

This terminator represents the human entity that is responsible for
planning the operation of transit fleets, including monitoring and
controlling the transit fleet route schedules and the transit fleet
maintenance schedules. This comprises planning routes and schedules for
either daily use or for special occasions as distinct from making day to day
variations to schedules and routes.

Personnel

Transit Maintenanc¢ The terminator represents the human entity that is actively responsible for

monitoring, controlling, and planning the schedules for the maintenance
of transit fleets.

Transit System
Operators

This terminator represents the human entities that are responsible for all
aspects of the Transit subsystem operation including planning and
management. They actively monitor, control, and modify the transit fleet
routes and schedules on a day to day basis. The modifications will be to
take account of abnormal situations such as vehicle breakdown, veljicle

delay, etc. These personnel may also be responsible for demand
responsive transit operation and for managing emergency situations| within
the transit network.

Transit User

This terminator represents the human entities using Public Transit
vehicles. They may be in the act of embarking or debarking the vehicles

and are thus sensed for the purpose of determining passenger loading and
fares, or on the vehicles and able to request and receive information.

Transit Vehicle

This terminator represents a specialized form of the Basic Vehicle used by
transit service providers. It supports equipment to collect fares, monijtor
activities, request priority at signals, and provide information to travelers.

It may be a bus, LRT vehicle, or other vehicle specially designed for the
carriage of passengers, such as those used by demand responsive transit
operators. The monitoring of the Transit Vehicle mechanical conditjon
and mileage provides the major inputs for transit vehicle maintenance
scheduling.

Transportation
Planners

This terminator represents the human entities responsible for planning,
maintaining and changing the transportation network managed by the ITS.
It includes organizations such as MPOs who are responsible for long term
planning. These organizations will benefit from data collected by IT
subsystems. They may have a direct impact on the road network byt can
only monitor and request changes to other areas of transportation such as
transit operations, toll prices and parking lot charges, capacities, etc,
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Table 2.3-5 Terminator Descriptions (continued)

Entity Name

| Entity Description

Traveler

This terminator represents any individual (human) who uses

transportation services. At the time that data is passed to or from the
terminator the individual is neither a driver, pedestrian, or transit user.
This means that the data provided is that for pre-trip planning or multi-

modal personal guidance and includes their requests for assistance

in an

emergency. Subsequent to receipt of pre-trip information, a Traveler may

become a vehicle driver, passenger, transit user, or pedestrian.

Vehicle
Characteristics

This terminator represents the external view of an individual vehicle

It

includes vehicle characteristics such as height, width, length, weight, and

other properties (e.g., magnetic properties, number of axles) that all
individual vehicle to be detected and measured or classified. This

DW an

external view of an individual vehicle is also used as a source of visible

data that supports individual vehicle imaging requirements in the
architecture.

ITS subsystems at the roadside sense these characteristics and generate
ITS data flows. These individual vehicle characteristics are important for
toll collection, parking management, and other applications that identify

and measure individual vehicles. See also the related "Traffic" term
which represents physical characteristics of many vehicles in the
aggregate that is measured for general traffic applications.

nator

Wayside Equipment This terminator represents train interface equipment (usually) maintained

and operated by the railroad and (usually) physically located at or near a

grade crossing. This terminator is the source and destination for HRI
information for, or about, approaching trains and their crews (e.g. the

time at which the train will arrive and the time it will take to clear a
crossing, crossing status or warnings, etc.). Generally one wayside
equipment interface would be associated with one highway rail
intersection. However, multiple crossings may be controlled using
information based on data from one wayside equipment interface.

Weather Service

An external source of current and forecast weather conditions. This
externally derived weather data is integrated with the other informati

collected and disseminated by the IVHS architecture to support travel

planning.

on

Yellow Pages
Service Providers

This terminator represents organizations that provide any service or

ented

towards the Traveler. Example services that could be included are gas,

food, lodging, vehicle repair, points of interest, and recreation areas

The

interface with the Service Provider is necessary so that accurate, up-to-

date service information can be provided to the traveler and to supp
electronic reservation capabilities included in the ITS User Services.

Drt

Entities are connected in the physical architecture flow diagram with data flows. Table 2.3-6 contains
the descriptions of all physical architecture flows. More detailed definition of the message sizes and
contents can be obtained from the appropriate logical data dictionary entries. Detailed timing information
is implementation dependent and is provided in the evaluatory design.
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Also included are architecture flow diagrams containing the subsystems associated with each set of
stakeholder areas. Each of these diagrams is further broken down in subsequent sections.

2-28

September 1998



Physical Architecture Dictionary

Table 2.3-6 Architecture Flow Descriptions

Architecture Flow | Flow Description

activity reports Activity reports containing records of citations, accidents, inspections,
etc.
aggregate travel data | Aggregated transportation infrastructure data and associated traveler
transaction data for planning purposes.

AHS control data Information required for vehicles to operate on AHS lanes.

AHS control information Control data to AHS roadway equipment

AHS status Status of AHS equipment, lane controls etc.

AHS vehicle data AHS route and vehicle condition data

alerts, messages Specific alerts and messages related to Commercial Vehicles (e.g. trucks

not advised, trucks over 10 tons not allowed on bridge, route details)

arriving train information Information for a train approaching a highway-rail intersection that may
include direction and allow calculation of approximate arrival time and
closure duration.

bad tag list List of invalid transit user tags which may have previously failed a fare
payment transaction.

border clearance event Results of border clearance check.

record

broadcast advisories  General broadcast advisories that are provided over wide-area wireless
communications direct to the vehicle radio. These analog advisory,
messages may provide similar content to ITS broadcast information
flows, but include no digital data component. EXxisting Highway-
Advisory Radio (HAR) advisory messages are a prime example of this
flow.

broadcast information | General broadcast information that contains link travel times, incidents,
advisories, transit services and a myriad of other traveler informatian.

citation data Safety problems related to the carrier, driver and vehcile that may lead to
a citation.

clearance event record Results of vehicle clearance activity.

closure coordination Coordination between subsystems regarding construction and
maintenance closure times and durations.

commercial vehicle data Information about the commercial vehicles cargo, credentials, and
payments.

commercial vehicle data Request for commercial vehicle information (cargo, driver's credit,

request vehicle location).

compliance review repoi Report containing data from facility activity logs from various roadside
facilities.

credential application | Application for commercial vehicle credentials for a particular route/trip.

credentials and safety 'Request for additional credentials and safety information.

information request

credentials and safety | Instructions to commercial vehicle managing and/or information systems

information response indicating which vehicles are to be allowed to pass and which are gqut of
service or have not been credentialed.

credentials information 'Response containing credentials information.
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Table 2.3-6 Architecture Flow Descriptions (continued)

Architecture Flow | Flow Description
credentials information 'Request for credential information.
request
crossing call Request for pedestrian crossing.
crossing permission Signal to pedestrians indicating permission to cross roadway.
current network Current traffic information, road conditions, and camera images that can
conditions be used to locate and verify reported incidents, and plan and implement
an appropriate response.
CVAS information Tax and credential fee information exchanged between cooperating
exchange commercial vehicle administration offices (e.g. regional or inter-state

preclearance data).

CVC override mode Manual override by the commercial vehicle roadside facility inspect
automated pass/pull-in signage information.

CVO database update Credential information and safety problem list updates.

CVO driver initialization Commercial vehicle driver and vehicle information and requests to {
commercial vehicle managing system.

CVO inspector Credential, safety, and preclearance information and instructions tq

information commercial vehicle inspector.

CVO inspector input Requests from the commercial vehicle inspector to operate the
commercial vehicle inspection station.

CVO Pullin Message  Message sent to commercial vehicle driver requesting pull in to
inspection/verification stop along with inspection results.

CVO weight and presen Weigh-In-Motion message to indicate presence of commercial vehi

and its weight.
demand management Request to change the demand for road facility use through pricing
request other mechanisms.

demand management Response to various demand management change requests indicat

response level of compliance with request.

demand responsive tran Plan regarding overall demand responsive transit schedules and
plan deployment.

demand responsive tran Request for paratransit support.

request

dispatch information Dispatch information and command to emergency personnel.

driver and vehicle Requests from the driver and vehicle for routing, payment, and

information enrollment information.

driver information General advisory and traffic control information provided to the driv
while en-route.

driver inputs Driver commands to the vehicle.

driver instructions Transit service instructions for both transit and paratransit drivers.

driver updates Information displayed or otherwise conveyed by the vehicle to the d

electronic clearance dat Information required for electronic clearance (toll, safety, customs,
electronic clearance Request for electronic clearance data (Toll, safety, customs, etc.).
request

electronic credentials |Authenticated credentials including route enroliment and payment

or of

he

the

~
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river.
etc.).

confirmation.
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Table 2.3-6 Architecture Flow Descriptions (continued)

Architecture Flow | Flow Description

emergency acknowledge¢ Acknowledge request for emergency assistance and provide additipnal

details regarding actions and verification requirements.

emergency dispatch Emergency vehicle dispatch instructions including incident location|and
requests available information concerning the incident.

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

emergency notification |/An emergency request for assistance originated by a traveler using
vehicle, public access, or personal device. Sufficient information is
provided so that the recipient can determine the location of the
emergency as a minimum. Additional information identifying the
requestor and requesting device and the nature and severity of the
emergency may also be provided (and required) by some systems.

an in-

emergency operations '[Emergency operator inputs supporting call taking, dispatch, and other

request operations and communications center operator functions.
emergency operations 'Emergency operations data supporting a range of emergency operating
status positions including call taker, dispatch, and various other operations and

communications center operator positions.
emergency personnel | Current incident status information and requests from emergency
inputs personnel in the field for information and/or resources.

emergency traffic contro Special request to preempt the current traffic control strategy in effect at
request one or more signalized intersections or highway segments. For example,

this flow can request all signals to red-flash, request a green wave
emergency vehicle, or request another special traffic control plan.

for an

emergency traffic contro Status of the green wave or other special traffic signal control strategy

response implemented in response to the emergency traffic control request.

emergency vehicle route Routing for emergency vehicle including greenwave paths.

emergency vehicle route Special routing instructions and signal priority for emergency vehicles.

request

emergency vehicle The current location and operating status of the emergency vehicle|

tracking data

emissions data Emissions data and associated imagery collected by roadside equipment.

environmental condition{Current environment conditions (e.g., air temperature, wind speed,
surface temperature) as measured by environmental sensors and
communicated by supporting field equipment.

equipment maintenance Current status of field equipment maintenance actions.

status

event confirmation Confirmation that special event details have been received and
processed.

event plans Plans for major events possibly impacting traffic.

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).

fare and payment status Current fare collection information including the operational status of the

fare collection equipment and financial payment transaction data.
fare and price informatic Current transit, parking, and toll fee schedule information.

2-31

September 1998




Physical Architecture Dictionary

Table 2.3-6 Architecture Flow Descriptions (continued)

Architecture Flow

Flow Description

fare management
information

fault reports

fleet manager inquiry
fleet status

fleet to driver update

freeway control data

freeway control status

Hazmat information

Hazmat information
request
highway control status

hov data

hri advisories

hri control data
hri request
hri status

incident command
information

incident command

Transit fare information and transaction data used to manage trans
processing on the transit vehicle.

Reports from field equipment (sensors, signals, signs, controllers, €
which indicate current operational status.

Inquiry from fleet manager requesting data from commercial vehiclg
management system.

Fleet status information including enrollment status, routing informa
current vehicle information, and emergency information.

Updated instructions to the driver including dispatch, routing, and s
instructions

Control commands and operating parameters for ramp meters, dyn
message signs, mainline metering/lane controls and other systems
associated with freeway operations.

Current operational status and operating parameters for ramp mete
dynamic message signs, mainline metering/lane controls and other
control equipment associated with freeway operations.

Information about a particular Hazmat load including nature of the |
and unloading instructions. May also include Hazmat vehicle route
route update information

Request for information about a particular Hazmat load.

Current traffic control equipment status that indicates operational st
and right-of-way availability to the non-highway transportation mode
multimodal crossing.

Current HOV lane information including both standard traffic flow
measures and information regarding vehicle occupancy in HOV lan
Notification of Highway-Rail Intersection equipment failure, intersec
blockage, or other condition requiring attention, and maintenance a
at or near highway rail intersections.

Data required for HRI information transmitted at railroad grade cros
and within railroad operations.

A request for highway-rail intersection status or a specific control
request intended to modify HRI operation.

Status of the highway-rail intersection equipment including both the
current state or mode of operation and the current equipment cond
Information that supports local management of an incident. It inclu
resource deployment status, hazardous material information, traffic
and weather conditions, evacuation advice, and other information t
enables emergency personnel in the field to implement an effective
incident response.

Presentation of information to emergency personnel in the field tha

information presentation supports local tactical decision-making within an incident command

incident command
request

system structure.

Request for resources, commands for relay to other allied response

agencies, and other requests that reflect local command of an evol
incident response.
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Table 2.3-6 Architecture Flow Descriptions (continued)

Architecture Flow | Flow Description
incident data Data and imagery from the roadside supporting incident detection and
verification.
incident information Notification of existence of incident and expected severity, location| time

and nature of incident.

incident information for Report of current desensitized incident information prepared for public

media dissemination through the media.

incident information Request for incident information, clearing time, severity. The reqyest

request can be a subscription that initiates as-needed information updates as well
as a one-time request for information.

incident notification The natification of an incident including its nature, severity, and
location.

incident notification Interactive acknowledgement and verification of the incident information

response received, requests for additional information, and general information on
incident response status.

incident report Report of an identified incident including incident location, type, severity
and other information necessary to initiate an appropriate incident
response.

incident response Incident response procedures, resource coordination, and current incident

coordination 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.

incident response status Status of the current incident response including traffic management

strategies implemented at the site (e.g., closures, diversions, traffic
control overrides).

incident status Information gathered at the incident site that more completely
characterizes the incident and provides current incident response S

information on violators Response from law enforcement agency to violations notification
request.

information request General purpose information request for data stored within the
commercial vehicle operations information exchange network.

intermod CVO coord Cargo movement logs and cargo ID’s exchanged between freight
shippers.

signal

tatus.

intermodal information ' Schedule information for alternate mode transportation providers suich as

train, ferry, air and bus.

international border Cleared commercial vehicle data to allow pass-thru international bgrder
crossing data crossings.
international border Update from commercial vehcile check stations of international border

crossing data update  crossing events.

intersection blockage  Notification that a highway-rail intersection is obstructed and suppo

notification information.

intersection status Status of intersection congestion, approaching vehicles, etc.

ISP coordination Coordination and exchange of transportation information between
centers. This flow allows a broad range of transportation informatiq

collected by one ISP to be redistributed to many other ISPs and thei

clients.
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Table 2.3-6 Architecture Flow Descriptions (continued)

Architecture Flow

Flow Description

ISP operating parametel Tuning and performance enhancement parameters to ISP algorithms

updates

ISP operating parametel Parameters provided to the ISP Operator by the ISP including broadcast

license request

local signal preemption
request

local signal priority
request

lock tag data

lock tag data request

log information
logged special vehicle
route

maintenance resource
request

maintenance resource
response
maintenance status
map update request

map updates
media information
request

multimodal crossing
status

on board safety data

on board vehicle data

on-board safety request Request for onboard vehicle safety data.

operational data
parking availability
parking instructions

information settings, route selection controls, and travel optimization
algorithms.
Request supporting registration data based on license plate read during
violation.
Direct control signal or message to a signalized intersection that results
in preemption of the current control plan and grants right-of-way to the
requesting vehicle.
Request from a vehicle to a signalized intersection for priority at thd
intersection.

Tag information on cargo lock.
Request to supply lock information on cargo lock for retransmission to
international border crossing station.

Request information to be entered into the driver log.
Anticipated route information for special vehicles (e.g., oversize
vehicles) or groups of vehicles (e.g., governer's motorcade) that may
require changes in traffic control strategy.
Request for road maintenance resources that can be used in the diversion
of traffic (cones, portable signs), clearance of an incident, and repalr of
ancillary damage.

Current status of maintenance resources included availability and
deployment status.

Current maintenance status of vehicle.

Request for a map update which could include a new underlying map or
map layer updates.

Map update which could include a new underlying static or real-tim
map or map layer(s) update.

Request from the media for current transportation information.

—

(D

Indication of operational status and pending requests for right-of-way
from equipment supporting the non-highway mode at multimodal
crossings.

Vehicle safety data measured by vehicle sensors and sent to inspegtion
stations
Condition of the commercial vehicle sent to commercial vehicle mapager
primarily for maintenance purposes.

Statistical data used for planning purposes.

Parking lot occupancy, availability and payment information.
Instructions from traffic manager or parking operator regarding operation
strategy of a parking facility.

parking lot data request Request for parking lot occupancy, fares, and availability. The request

can be a subscription that initiates as-needed information updates as well
as a one-time request for information.
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Table 2.3-6 Architecture Flow Descriptions (continued)

Architecture Flow

| Flow Description

parking lot reservation
confirmation

parking reservations
request

parking status
pass/pull-in

payment

payment request
personal transit
information
physical presence

planning data
pollution data
pollution data display

Confirmation for parking lot reservation.
Reservation request for parking lot.

Parking lot operational status.

Command to commercial vehicle to pull into inspection station.
Payment of some kind (e.qg., toll, parking, fare) by traveler which in
cases can be related to a credit account.

Request for payment from financial institution.

most

General and personalized transit information for a particular fixed route,

flexible route, or paratransit system.

Detection of an obstacle by a vehicle. Obstacle could include anima

other vehicles, pedestrians, rocks in roadway etc.
Data and commands from Transportation Planners.

S,

Measured emissions data comprised of various atmospheric pollutants.

Both reference and current pollution status details for a given geog
area.

raphic

pollution data parametet Nominal pollution data compliance (reference) levels for each sectar of

pollution state data
request

position fix

probe data

provider profile confirm

provider profile data

railroad advisories
railroad schedules

registration
regulations

remote surveillance
control

request fare and price
information

request for bad tag list

an urban area.
Aggregated emissions data information request.

Information which provides a traveler or vehicles geographical posi
Aggregate data from probe vehicles including location, speed for a
link or collection of links.

tion.
given

Confirmation of profile information received by a service provider (e.g.

for a hotel or restaurant).
Information supplied by a service provider (e.g., a hotel or restaura

that identifies the service provider and provides details of the servige
offering. This flow covers initial registration of a service provider and

nt)

subsequent submittal of new information and status updates so that data

currency is maintained.
Real-time notification of railway-related incident or advisory.

Train schedules, maintenance schedules, and other information from the

railroad that supports forecast of HRI closures.
Registered owner of vehicle and associated vehicle information.
Regulations imposed on Commercial Vehicle Administration agenc

including safety ratings, facility locations and credential fee structure.

es

The control commands used to remotely operate another center's gensors

or surveillance equipment so that roadside surveillance assets can
shared by more than one agency.
Requests for current fare and price information from a service prov

be

der

that can be used to augment the traffic manager's overall view of current

transportation network status.
Request for list of bad vehicle tag Ids.
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Table 2.3-6 Architecture Flow Descriptions (continued)

Architecture Flow

| Flow Description

request for information Request for law enforcement information on vehicles and drivers

on violators
request for payment

request for performance Request issued by a service provider for current parking service

data

request for right-of-way

request for service

request for traffic
information

request for vehicle
measures
request tag data

request transit
information

resource deployment
status

resource request

reversible lane status

road network use

roadside log update

roadway characteristics

roadway information
system data

roadway information
system status

suspected of violations.
Request to deduct cost of service from user's payment account.

performance data.

Forwarded request from signal prioritization, signal preemption,
pedestrian call, multi-modal crossing activation, or other source for
of-way.

A traveler service request initiated by a driver or traveler. The requ
may result in a financial transaction, summon an emergency respof
initiate another service at the behest of the driver.

Request for traffic information that specifies the region/route of inte
the desired effective time period, and other parameters that allow
preparation of a tailored response. The request can be a subscrif
that initiates as-needed information updates as well as a one-time 1
for information.
Request for vehicle performance and maintenance data collected b
onboard sensors.
Request for tag information including credit identity, stored value cd
cash, etc.

Request for transit service information and current transit status.

Status of traffic management center resource deployment identifyin
resources available and their current deployment status.

A request for traffic management resources to implement special tr
control measures, assist in clean up, verify an incident, etc.
Current reversible lane status including traffic sensor and surveillan
data and the operational status and mode of the reversible lane cof
equipment.

Aggregated route usage and associated travel data from clients for
planning and analysis.

Update of activities at commercial vehicle check stations including
clearance events and inspection reports.

Detectable or measurable road characteristics such as friction coef
and general surface conditions, road geometry and markings, etc.
characteristics are monitored or measured by vehicle ITS compone
and used to support advanced vehicle safety and control capabilitie
Information used to initialize, configure, and control roadside syster]
that provide driver information (e.g., dynamic message signs, highw
advisory radio, beacon systems). This flow can provide message ¢
and delivery attributes, local message store maintenance requests,
mode commands, status queries, and all other commands and ass
parameters that support remote management of these systems.
Current operating status of dynamic message signs, highway advis
radios, beacon systems, or other configurable field equipment that

right-
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provides dynamic information to the driver.
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Table 2.3-6 Architecture Flow Descriptions (continued)

Architecture Flow

| Flow Description

route assignment
route plan

route request
safety information

Route assignment information for transit driver.

Tailored route provided by ISP in response to a specific request.
Request for a tailored route based on given constraints.
Response containing commercial vehicle safety information.

safety information reque Request for commercial vehicle safety information.
safety inspection record Record containing results of commercial vehicle safety inspection.

screening data

screening request

Data stored in vehicle's tag allowing electronic clearance at border
crossings, debits at toll plazas, and clearance at safety inspections

Request for screening data based on vehicle and possibly cargo's ﬂags.
[

secure area characterist Characteristics (visual, audible, other) that are monitored by survei

security systems via sensors.

secure area monitoring  Commands that control surveillance equipment and security senso

support

monitor secure public transportation areas. Also includes informati
for general advisories and alerts intended for general dissemination
these same public areas.

secure area surveillance Data collected from surveillance systems used to monitor secure af

data
selected routes

Includes video, audio, and other security sensor outputs.
Routes selected based on route request criteria.

sensor and surveillance Information used to configure and control sensor and surveillance

control

signal control data
signal control status
suggested route

tag data

tag update

tax filing, audit data
tax-credentials-fees
request

toll data

toll data request

toll fees

toll instructions

toll operator requests

toll revenues and
summary reports

toll transaction reports

Toll Transactions

systems at the roadside.

Information used to configure and control traffic signal control syste
Status of surface street signal controls.

Suggested route for a dispatched emergency vehicle that may refle

lance

s that

ms.

ct

current network conditions and the additional routing options available to

en-route emergency vehicles that are not available to the general p
Unique tag ID and related vehicle information for the purposes of
payment for services.

Update data held in tag which can be read at another screening.
Commercial vehcile tax filing and audit data.

Request to government agency for tax, credential and/or fee data.

Current toll schedules for different types of vehicles as well as adva
toll payment information.

Request made to obtain toll schedule information or pay a toll in
advance. The request can be a subscription that initiates as-neeg
information updates as well as a one-time request for information.
Instructions indicating toll fees which should be charged.

Demand management toll pricing information based on current
congestion.

Request for information from toll operator at toll collection site.
Summary of toll revenues and toll-related reports to toll service pro

Summary report sent to toll collection point operator containing pre
toll transactions.
Detailed list of transactions from a toll station.
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Table 2.3-6 Architecture Flow Descriptions (continued)

Architecture Flow

| Flow Description

track status

traffic characteristics

traffic control
coordination

traffic control priority
request

traffic control priority
status

traffic equipment status

traffic flow

traffic images
traffic information
traffic information
coordination

traffic information for
media

traffic information for
transit
traffic operations data

Current status of the wayside equipment and notification of an arriv
train.

Physical traffic characteristics which are monitored and translated i
macroscopic measures like occupancy, volume, density, and avera
speed. Point measures support presence detection and individual
measures like speed.

Information transfers that enable remote monitoring and control of t
management devices. This flow is intended to allow cooperative ag
to, and control of, field equipment during incidents and special ever
and during day-to-day operations. This flow also allows 24-hour ce
to monitor and control assets of other centers during off-hours, allo
system redundancies and fail-over capabilities to be established, a
otherwise enables integrated traffic control strategies in a region.
Request for signal priority at one or more intersections along a part
route.

Status of signal priority request functions at the roadside (e.g. enal
disabled).

Identification of field equipment requiring repair and known informa
about the associated faults.

Raw and/or processed traffic detector information which allows
derivation of traffic flow, speed, and density measures.

High fidelity, real-time traffic images suitable for surveillance

monitoring by the operator or for use in machine vision applications.

Current and predicted traffic information, road and weather conditig
incident information, and pricing data. Either raw data, processed (
or some combination of both may be provided by this architecture f
Traffic information exchanged between TMC’s. Normally would incl
incidents, congestion data, traffic data, signal timing plans, and rea
signal control information.

Report of current traffic conditions, incidents, maintenance activitie
other traffic-related information prepared for public dissemination
through the media.

Current and predicted traffic information and incident information.

Presentation of traffic operations data to the operator including traffic

conditions, current operating status of traffic control equipment,
maintenance activity status, incident status, and other information.
data keeps the operator appraised of current road network status,
provides feedback to the operator as traffic control actions are
implemented, and supports review of historical data and preparatio
future traffic operations activities.

traffic operations reques Traffic operations requests for information, commands to adjust cuf

transaction status

traffic control strategies (e.g., adjust signal timing plans, change VN
messages).
Response to transaction request. Normally dealing with a request {
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Table 2.3-6 Architecture Flow Descriptions (continued)

Architecture Flow | Flow Description

transit and fare schedul¢ Specific transit and fare schedule information including schedule
adherence.

transit driver availability Transit driver availability data that can be used to develop driver
assignments and detailed operations schedules.

transit driver display Display (either video or audio) to transit driver containing status of
various ITS services.

transit driver inputs Transit driver emergency request as well as fare transaction data.

transit emergency Data exchanged between centers dealing with a transit-related incident.

coordination data

transit emergency data Initial notification of transit emergency at a transit stop or on transit
vehicles and further coordination as additional details become available
and the response is coordinated.

transit fare payment Information provided from the transit user location that supports fare
requests payments and associated record keeping.

transit fare payment Information provided by transit management that supports a fare payment
responses transaction

transit fleet manager Instructions governing service availability, schedules, emergency

inputs response plans, transit personnel assignments, transit maintenance

requirements, and other inputs that establish general system operat
requirements and procedures.
transit incident Information on transit incidents that impact transit services for publi
information dissemination.
transit incidents for med Report of an incident impacting transit operations for public
dissemination through the media.
transit information for  Report of transit schedule deviations for public dissemination through
media the media.
transit information Request for transit operations information including schedule and fare
request information. The request can be a subscription that initiates as-needed
information updates as well as a one-time request for information.
transit information user Request for special transit routing, real-time schedule information, and
request availability information.
transit operations Accumulated schedule and fare information, emergency response plans,
planning data transit personnel information, maintenance records, and other
information intended to support overall planning and management ¢of a
transit property.
transit operator display Display for transit operations personnel regarding performance of the
transit fleet, current ridership and on-time performance.

ng

O

transit operator Information and control provided by transit system operators involving
management data many aspects of managing transit operations.

transit parking Request for coordinated fare payment and parking lot price data.
coordination

transit parking lot Response to transit occupancy inquiries and coordination with parking
response lots.

transit request Confirmation of a request for transit information or service.

confirmation
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Table 2.3-6 Architecture Flow Descriptions (continued)

Architecture Flow | Flow Description
transit schedule Current and projected transit schedule adherence.
information
transit system data Current transit system operations information indicating current transit

routes, the level of service on each route, and the progress of individual
vehicles along their routes for use in forecasting demand and estimating

current transportation network performance.

transit traveler Transit information prepared to support transit users and other travelers.

information It contains transit schedules, real-time arrival information, fare
schedules, and general transit service information.

transit user fare status | Status of fare transaction for transit user.

transit user inputs Requests from transit user through either an on-board or fixed location
traveler information station.

transit user outputs Information for traveler from either an on-board or fixed location trayeler

information station.
transit vehicle conditions Operating conditions of transit vehicle (e.g., mileage).
transit vehicle location | Current transit vehicle location and related operational conditions data

data provided by a transit vehicle.

transit vehicle passenge Data collected on board the transit vehicle pertaining to availability

and use data and/or passenger count.

transit vehicle schedule Estimated times of arrival and anticipated schedule deviations reparted

performance by a transit vehicle.

transit work schedule  Orders for maintenance of transit vehicle or other transit system
equipment.

travel service info Reservation information or yellow pages data.

travel service request | Request for reservation or other service (e.g., yellow pages).

traveler advisory reques In vehicle communication between transit and vehicle systems includes

advisories and advance payment deductions.
traveler information Traveler information comprised of traffic status, advisories, incidents,
responses to traveler requests (e.g., traveler routing, yellow pages),
payment information and many other travel-related data updates and
confirmations.
traveler information for ' General traveler information regarding incidents, unusual traffic
media conditions, transit issues, or other advisory information that has bes
desensitized and provided to the media.
traveler interface update Visual or audio information (e.g., routes, messages, guidance) to the

D
>

traveler.

traveler profile Information about a traveler including equipment capabilities, persgnal
preferences and recurring trip characteristics.

traveler request Request by a traveler to summon assistance, request information, make a
reservation, or initiate any other traveler service.

trip confirmation Acknowledgement by the driver/traveler of acceptance of a route.

trip plan A sequence of links and special instructions comprising a trip plan

indicating efficient routes for navigating the links. Normally coordinated

with traffic conditions, other incidents, preemption and prioritization
plans.
trip request Request by a driver/traveler for special routing.
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Table 2.3-6 Architecture Flow Descriptions (continued)

Architecture Flow

Flow Description

TRMS coord
vehicle characteristics

vehicle control
vehicle location

vehicle measures
vehicle pollution criteria
vehicle probe data

vehicle signage data

vehicle to vehicle
coordination
violation notification
weather conditions
weather information

wide area statistical
pollution information
work zone status
yellow pages request

Coordination information between local/regional transit organization
including schedule, on-time information and ridership.

The physical or visible characteristics of an individual vehicle that ¢
measured to classify a vehicle and imaged to uniquely identify a ve
Vehicular control commands

Location of vehicle and other vehcile characteristics which are
exchanged between vehicle subsystems.

Sensing information from vehicle sensors.

Vehicular pollution acceptance criteria.

Vehicle probe data indicating identity, route segment identity, link ti
and location.

In-vehicle signage data generated by the roadway infrastructure
indicating either road conditions, street names, or special informatig
which will be useful for a vehicle passing a specific point on the
roadway.

Any type of advanced vehicle to vehicle communication.

Notification to enforcement agency of violation or regulations.
Collected weather condition data from sensors.
Accumulated predicted and current weather data (e.qg., temperature

1S

an be
hicle.

me

bn

pressure, wind speed, wind direction, humidity, precipitation, visibility,

light conditions, etc.).

Aggregated region-wide measured emissions data and possible po
incident information.

Status of maintenance work zone.

[ution

Request for information through a yellow pages type service.

Figure 2.3-1 through Figure 2.3-9 contain top level views of the architecture for some
combinations of subsystems. Later sections describe each subsystem and its interfaces in detail.
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Figure 2.3-1 Architecture Flow Diagram for the Vehicle, Personal Information, Remote Traveler Access, and ISP
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Figure 2.3-2 Architecture Flow Diagram for Emissions Management
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2.4 Commercial Vehicle Administration

The Commercial Vehicle Administration Subsystem will operate at one or more fixed locations within a region. This
subsystem performs administrative functions supporting credentials, tax, and safety regulations. It issues credentials,
collects fees and taxes, and supports enforcement of credential requirements. This subsystem communicates with the
Fleet Management Subsystems associated with the motor carriers to process credentials applications and collect fuel
taxes, weight/distance taxes, and other taxes and fees associated with commercial vehicle operations. The subsyster
receives applications for, and issues special Oversize/Overweight and HAZMAT permits in coordination with other
cognizant authorities. The subsystem coordinates with other Commercial Vehicle Administration Subsystems (in othel
states/regions) to support nationwide access to credentials and safety information for administration and enforcement
functions. This subsystem supports communications with Commercial Vehicle Check Subsystems operating at the
roadside to enable credential checking and safety information collection. The collected safety information is processe
stored, and made available to qualified stakeholders to identify carriers and drivers that operate unsafely.

2.4.1 Alternative Configurations

The Commercial Vehicle Administration Subsystem can be configured in a number of ways to perform commercial
vehicle clearance and safety administration functions. Figure 2.4-1 shows how subsystems can be deployed and oper:
separately in each state, as a regional center, or international center. Typically, the Commercial Vehicle Administratior
subsystem is connected to a number of other such subsystems of these subsystems has connections to the Commerc
Vehicle Check locations to verify compliance with local requirements. To facilitate exchange of information between th
subsystems, there is a special purpose version of the CVAS which maintains common databases from which each of t
states may make inquiries and supply data. The content of the data is implementation dependent. In this figure, a seps
CVAS (in this case privately operated) has been identified which handles international clearance functions and exchar
of data with neighboring countries. Alternative configuration functionality is represented in the following section by the
list of suggested equipment packages.

Highlighted configurations include:

« A state agency with interfaces to other states and regional centers, interfaces to in-state private CVO operations, &
interfaces to the roadside check facilities

« Aregional clearinghouse which maintains appropriate snapshot databases of specific numbers (e.g. carrier, driver
and vehicle numbers)

e An international agency with interfaces to adjacent countries.
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Figure 2.4-1 Alternative Configurations for CVAS

2.4.2 Subsystem Equipment Packages and Process Specifications for CVAS

Credentials and Taxes Administration

This Equipment package provides administrative capabilities for commercial vehicle operations including database
management and administrator-to-roadside and administrator-to-administrator interfaces. For example, this Equipment
package would manage the electronic credentials database for a state, perform reconciliation of mileage and fuel taxes
(possibly post trip), and interface with roadsides performing credential checks. This equipment package communicates
with similar packages in other CVAS locations to exchange credentials database information. Example locations would
be state agency or regional offices that are involved with commercial vehicle operations.

Process Specifications
251 Manage Commercial Vehicle Trips and Clearances

Overview: This process shall be responsible for the advance acquisition of electronic credentials and tax filing for
commercial vehicles. The process will support the payment ofetteseary taxes and duties that will enable a

vehicle to be cleared through the credentials checks at the roadside checkstation facilities along its route, including
those at border crossings. For this activity the process uses information about the vehicle's route provided by the
commercial vehicle manager, or by the driver acting in that role when the vehicle is owned and operated by the
driver. The actual payment activity and the subsequent notification of the roadside facilities along the route is
carried out by other processes. Where the roadside facilities are outside the area served by the local ITS
functions, the process requests that the necessary vehicle data is passed to the similar processes serving the
appropriate areas.

252 Obtain Electronic Credential and Tax Filing Payment

Overview: This process shall be responsible for making payment for electronic credential and tax filing. The data
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on which the payment is based shall be that for a commercial vehicle's route as provided by the commercial
vehicle manager or the commercial vehicle driver who is also the owner of the vehicle. The actual payment
activity will be carried out by another process in the Provide Electronic Payment Services function.

253 Update Permits and Duties Store

Overview: This process shall be responsible éoeiving data from Government Administrators. This data

comprises updates to the list of electronic credentials and tax filing required for a commercial vehicleaolpass
roadside checkstation facility, plus carrier safety ratings for use in roadside safety inspections. These updates are
both loaded into a store used by other process in the commercial vehicle administration facility.

254 Communicate with Other Commercial Vehicle Administration System

Overview: This process shall be responsible for communicating with commercial vehicle administration facilities

in ITS functions that serve areas outside that which is served by the local function. The communications
supported by the process shall enable the local function to enroll commercial vehicles in other areas, and for those
other areas to enroll their commercial vehicles in the local area. The process shall thus support the coordination
and the determination of electronic credentials and tax filing across geographic and jurisdictional boundaries.

255 Manage Commercial Vehicle Credentials and Enroliment

Overview: This process shall be responsible for enabling commercial vehicle managers and drivers (who are
owners) to enroll the electronic credentials for their vehicles. This enrollment shall be achieved by loading the
credentials data into a data store from which such data shall be downloaded to the commercial vehicle roadside
checkstation and border crossing facilities by another process. When the roadside facility is located in the area not
served by the local Manage Commercial Vehicles function, the process sends the data to another process that is
responsible for communicating with a similar function in other geographic and/or jurisdictional areas. The process
shall also be able to accept commercial vehicle enrollment requests from similar functions in other areas, query
enforcement agency databases for outstanding prosecutions, and shall be able to respond to requests for
information from authorized entities, such as insurance underwriters.

256 Output Commercial Vehicle Enroliment Data to Roadside Facilities

Overview: This process shall be responsible for providing credentials, safety and border crossing data to
commercial vehicle roadside checkstation and border crossing facilities. This data shall be output by the process
periodically (e.g. daily) from an interrogation of the stores of safety history and credentials, and sent to the
roadside facilities served by the local Manage Commercial Vehicles function. The process shall also provide
selected credentials and safety data on request from the commercial vehicle inspectors at particular roadside
checkstation facilities.

2.5.7 Process Commercial Vehicle Violations

Overview: This process shall be responsible for sending details of commercial vehicle carriers and drivers that
require prosecution to a process in the Manage Emergency Services function. The receiving process in that
function will be responsible for sending the data to the appropriate law enforcement agency. This process shall
obtain the data by periodically (e.g. daily) scanning the data in the log obtained from the commercial vehicle
roadside checkstation facilities.

2.5.8 Process Data Received from Roadside Facilities

Overview: This process shall be responsible for the examination of the dailgtej#ed periodically from the
commercial vehicle checkstation and border crossing facilities. It shall also be responsibleciceititerr real

time of data about commercial vehicles that have failed their safety inspections. The examinatioecefitee r

data shall lead the process to update the local stores containing the facility logs and vehicle safety history. This
process shall also issue quarterly reports for use by government administrators, send details of the activity at the
roadside facility to the Plan System Deployment function. It shall also provide responses to requests from the
commercial vehicle manager for reports of fleet activity through roadside facilities, either on-demand or as
periodic summaries.
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5.4.6 Process CV Violations

Overview: This process shall manage the details of violations committed by commercial vehicles, their drivers
and/or operators, reported by the Manage Commercial Vehicles function. The process shall use the parameters in
the store of commercial vehicle violation (enforcement) data to obtain the vehicle registration data from the
appropriate State Department of Motor Vehicles (DMV) office, before sending all of the received data to the
correct law enforcement agency. This process shall also maintain the commercial vehicle violation (enforcement)
data store.

7411 Process Commercial Vehicle Payments

Overview: This process shall be responsible for transacting payments for electronic credential and tax filing by
processes in the Manage Commercial Vehicles function. The payment transaction shall be initiated by processes
in the Administer Commercial Vehicles facility which may acceptts from both the commercial vehicle fleet
manager and the commercial vehicle driver acting in the role of fleet manager, i.e. the owner driver. The process
shall send the transaction data to the financial institution and report the response back to the requesting process.

CV Information Exchange

This equipment package supports the exchange of safety and credentials data among jurisdiction. The package also
supports the exchange of safety and credentials data between agencies (for example, an administrative center and the
roadside check facilities) within a single jurisdiction. Data are collected from multiple authoritative sources and
packaged into snapshots (top-level summary and critical status information) and profiles (detailed and historical data).

Process Specifications
254 Communicate with Other Commercial Vehicle Administration System

Overview: This process shall be responsible for communicating with commercial vehicle administration facilities

in ITS functions that serve areas outside that which is served by the local function. The communications

supported by the process shall enable the local function to enroll commercial vehicles in other areas, and for those
other areas to enroll their commercial vehicles in the local area. The process shall thus support the coordination
and the determination of electronic credentials and tax filing across geographic and jurisdictional boundaries.

256 Output Commercial Vehicle Enroliment Data to Roadside Facilities

Overview: This process shall be responsible for providing credentials, safety and border crossing data to
commercial vehicle roadside checkstation and border crossing facilities. This data shall be output by the process
periodically (e.g. daily) from an interrogation of the stores of safety history and credentials, and sent to the
roadside facilities served by the local Manage Commercial Vehicles function. The process shall also provide
selected credentials and safety data on request from the commercial vehicle inspectors at particular roadside
checkstation facilities.

CV Safety Administration

This Equipment package augments the Credentials and Taxes Administration Equipment package with safety data.

This package ensures that safety criteria are available for automated roadside safety checks. Supports the collection and
review of carrier safety data and determines the carrier safety rating based on criteria supplied by Government
Administration

Process Specifications
255 Manage Commercial Vehicle Credentials and Enrollment

Overview: This process shall be responsible for enabling commercial vehicle managers and drivers (who are
owners) to enroll the electronic credentials for their vehicles. This enrollment shall be achieved by loading the
credentials data into a data store from which such data shall be downloaded to the commercial vehicle roadside
checkstation and border crossing facilities by another process. When the roadside facility is located in the area not
served by the local Manage Commercial Vehicles function, the process sends the data to another process that is
responsible for communicating with a similar function in other geographic and/or jurisdictional areas. The process
shall also be able to accept commercial vehicle enrollment requests from similar functions in other areas, query
enforcement agency databases for outstanding prosecutions, and shall be able to respond to requests for
information from authorized entities, such as insurance underwriters.
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International CV Administration

This Equipment package is used by government agencies such as customs and immigration, carriers, and service
providers (e.g., brokers) to generate and process the entry documentation necessary to obtain release of vehicle, cargo,
and driver across and international border, report the results of the crossing event, and handle duty fee processing.

Process Specifications
251 Manage Commercial Vehicle Trips and Clearances

Overview: This process shall be responsible for the advance acquisition of electronic credentials and tax filing for
commercial vehicles. The process will support the payment oftteseary taxes and duties that will enable a

vehicle to be cleared through the credentials checks at the roadside checkstation facilities along its route, including
those at border crossings. For this activity the process uses information about the vehicle's route provided by the
commercial vehicle manager, or by the driver acting in that role when the vehicle is owned and operated by the
driver. The actual payment activity and the subsequent notification of the roadside facilities along the route is
carried out by other processes. Where the roadside facilities are outside the area served by the local ITS
functions, the process requests that the necessary vehicle data is passed to the similar processes serving the
appropriate areas.

256 Output Commercial Vehicle Enroliment Data to Roadside Facilities

Overview: This process shall be responsible for providing credentials, safety and border crossing data to
commercial vehicle roadside checkstation and border crossing facilities. This data shall be output by the process
periodically (e.g. daily) from an interrogation of the stores of safety history and credentials, and sent to the
roadside facilities served by the local Manage Commercial Vehicles function. The process shall also provide
selected credentials and safety data on request from the commercial vehicle inspectors at particular roadside
checkstation facilities.

2.5.8 Process Data Received from Roadside Facilities

Overview: This process shall be responsible for the examination of the dailgtej#ed periodically from the
commercial vehicle checkstation and border crossing facilities. It shall also be responsibleciceititerr real

time of data about commercial vehicles that have failed their safety inspections. The examinatioecefitee r

data shall lead the process to update the local stores containing the facility logs and vehicle safety history. This
process shall also issue quarterly reports for use by government administrators, send details of the activity at the
roadside facility to the Plan System Deployment function. It shall also provide responses to requests from the
commercial vehicle manager for reports of fleet activity through roadside facilities, either on-demand or as
periodic summaries.

2.4.3 Subsystem Interfaces for CVAS

Commercial Vehicle Administration => Commercial Vehicle Check

Physical Architecture Flow Name: credentials information

Response containing credentials information.

Logical Architecture Reference Flow: cv_credentials_information_response

This data flow is used within the Manage Commercial Vehicles function and contains the data resulting from a request
for some commercial vehicle credentials data to be down loaded to the database maintained by the commercial vehicles
roadside checkstation facility. The data flow consists of the following data items each of which is defined in its own
DDE: cv_credentials_details + cv_credentials_status_code.

Physical Architecture Flow Name: CVO database update

Credential information and safety problem list updates.
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Logical Architecture Reference Flow: cv_credentials_database_update

This data flow is used within the Manage Commercial Vehicles function. It contains the list of enrolled commercial
vehicle credentials maintained by the commercial vehicle administrative processes and is used to periodically update the
credentials database at the roadside checkstation facilities served by the function. The databases provide the facilities
with an up to date list of which vehicles have been cleared (enrolled) to potentially pass through without stopping. The
data flow consists of the following data items each of which is defined in its own DDE: cv_credentials_details +

cv_credentials_status_code + cv_trip_classification_data.

Logical Architecture Reference Flow: cv_safety database_update
This data flow is used within the Manage Commercial Vehicles function and contains data to update the data store

containing the safety problem list on a periodic basis (i.e. daily). It contains the following data items each of which is
defined in its own DDE: cv_credentials_details + cv_roadside_safety data.

Physical Architecture Flow Name: international border crossing data

Cleared commercial vehicle data to allow pass-thru international border crossings.

Logical Architecture Reference Flow: cv_border_database_update

This data flow is used within the Manage Commercial Vehicles function. It contains the list of enrolled commercial
vehicle credentials maintained by the commercial vehicle administrative processes and is used to periodically update the
database at the roadside border crossing facilities served by the function. The databases provide the facilities with an
up to date list of which vehicles have been cleared (enrolled) to potentially pass through without stopping. The data

flow consists of the following data items each of which is defined in its own DDE: cv_credentials_details +

cv_trip_identity.

Physical Architecture Flow Name: safety information

Response containing commercial vehicle safety information.

Logical Architecture Reference Flow: cv_safety_information_response
This data flow is used within the Manage Commercial Vehicles function and contains the output resulting from a
request by the commercial vehicle roadside checkstation inspector for output of some data from the facility safety
database. The data to be output will have been specified by the inspector in terms of a carrier, driver and/or vehicle
number. The data flow consists of the following data items each of which is defined in its own DDE:
cv_credentials_details + cv_roadside_safety data.

Commercial Vehicle Administration = CVO Information Requestor

Physical Architecture Flow Name: credentials and safety information response

Instructions to commercial vehicle managing and/or information systems indicating which vehicles are to be allowed to
pass and which are out of service or have not been credentialed.

Logical Architecture Reference Flow: tcvoir_carrier_or_vehicle_information

This data flow is sent to the commercial vehicle information requester from the Manage Commercial Vehicles function.
It contains information about a commercial vehicle or carrier and is based on data generated within the function in
response to a previous request. The size estimate below is based on a coded response to a standardized query.

Commercial Vehicle Administration => DMV

Physical Architecture Flow Name: license request
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Request supporting registration data based on license plate read during violation.

Logical Architecture Reference Flow: tdmv_cv_violation_identity_code

This data flow is sent to the department of motor vehicles from the Manage Emergency Services function and contains
the identity code of the ITS that is requesting the vehicle registration data so that a commercial vehicle credential filing
or tax payment violation can be processed.

Logical Architecture Reference Flow: tdmv_cv_violation_vehicle_license

This data flow is sent to the department of motor vehicles from the Manage Emergency Services function and contains
the vehicle license for which the corresponding registration data is required so that a commercial vehicle credential filing
or tax payment violation can be processed.

Commercial Vehicle Administration => Enforcement Agency

Physical Architecture Flow Name: request for information on violators

Request for law enforcement information on vehicles and drivers suspected of violations.

Logical Architecture Reference Flow: tea_cv_request_for_information

This data flow is sent to the enforcement agency from the Manage Commercial Vehicles function. It contains a request
for information from an enforcement agency about a commercial carrier, vehicle or driver that may be the subject of
prosecution for previous violations. The size estimate is based on a coded request (16 bytes) and one subject identity.

Physical Architecture Flow Name: violation notification

Noatification to enforcement agency of violation or regulations.

Logical Architecture Reference Flow: tea_cv_violation_data

This data flow is sent from the Manage Emergency Services function to the enforcement agency and contains
information about violations of commercial vehicle electronic credential and tax filing payment procedures etc. that have
been detected by the Manage Commercial Vehicles function. The data in the flow will enable the notified enforcement
agency to take the appropriate action against those committing the violation.

Commercial Vehicle Administration => Financial Institution

Physical Architecture Flow Name: payment request

Request for payment from financial institution.

Logical Architecture Reference Flow: tfi_cv_payment_request

This data flow is sent to the financial institution from the Provide Electronic Payment Services function. It contains a
request from a commercial fleet manager or commercial vehicle driver (acting in the role of fleet manager) for payment of
electronic credentials and tax filing.

Commercial Vehicle Administration => Fleet and Freight Management

Physical Architecture Flow Name: activity reports

Activity reports containing records of citations, accidents, inspections, etc.

Logical Architecture Reference Flow: cf_periodic_activity report
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This data flow is used within the Manage Commercial Vehicles function. It consists of the data from the commercial
vehicle roadside checkstation facility logs from which a report on activities will be issued. This data flow will have been
produced as a result of a request from a commercial vehicle manager for periodic reports. It consists of the following
data items each of which is defined in its own DDE: list_size + list_size{cv_roadside_facility_identity +

cv_roadside_periodic_activity _data}.

Physical Architecture Flow Name: compliance review report

Report containing data from facility activity logs from various roadside facilities.

Logical Architecture Reference Flow: cf _roadside_activity_report

This data flow is used within the Manage Commercial Vehicles function. It contains data from the commercial vehicle
roadside checkstation facility logs from which a report on activities will be issued. This data flow will have been
produced as a result of a specific request from a commercial vehicle manager and consists of the following data items
each of which is defined in its own DDE: list_size + list_size{cv_roadside_facility_identity +
cv_roadside_single_activity_data}.

Physical Architecture Flow Name: electronic credentials

Authenticated credentials including route enrollment and payment confirmation.

Logical Architecture Reference Flow: cf_enrollment_information

This data flow is used within the Manage Commercial Vehicles function and contains the data for enrollment on a
particular route produced from data supplied by the commercial fleet manager. It contains the following data items each
of which is defined in its own DDE: cv_route_number + cv_taxes_and_duties + route + route_type +
cv_border_enrollments.

Logical Architecture Reference Flow: cf_enroliment_payment_confirmation

This data flow is used within the Manage Commercial Vehicles function to confirm that a payment of the taxes and
duties for the enrollment of a particular commercial vehicle cargo, weight and type on a particular route from the
commercial fleet manager has been accepted. It consists of the following data items each of which is defined in its own
DDE: cv_route_number + caccount_number + cv_amount_billed.

Logical Architecture Reference Flow: cv_enroliment_information

This data flow is used within the Manage Commercial Vehicles function and contains the data for enrollment on a
particular route produced from data supplied by the commercial vehicle driver. It contains the following data items each
of which is defined in its own DDE: cv_route_number + cv_taxes_and_duties + route + route_type +
cv_border_enrollments.

Logical Architecture Reference Flow: cv_enrollment_payment_confirmation

This data flow is used within the Manage Commercial Vehicles function to confirm that a payment of the taxes and
duties for the enrollment of a particular commercial vehicle cargo, weight and type on a particular route from the
commercial vehicle driver has been accepted. It consists of the following data items each of which is defined in its own
DDE: cv_account_number + cv_amount_billed + cv_driver_credit_identity + cv_route_number.

Commercial Vehicle Administration => Government Administrators

Physical Architecture Flow Name: tax-credentials-fees request

Request to government agency for tax, credential and/or fee data.

Logical Architecture Reference Flow: tga_quarterly_reports
This data flow is sent to the government agencies from the Manage Commercial Vehicles function and contains the
quarterly reports of the data in the commercial vehicle roadside facility log.
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Logical Architecture Reference Flow: tga_request_fees_updates
This data flow is sent to the government agencies from the Manage Commercial Vehicles function and contains a

request for an update to the store of taxes and credential fees payable for operating commercial vehicles across states
and through borders.

Commercial Vehicle Administration => Other CVAS

Physical Architecture Flow Name: credentials and safety information request

Request for additional credentials and safety information.

Logical Architecture Reference Flow: tocvas_commit_remote_enroliment

This data flow is sent from to other commercial vehicle administration system by the Manage Commercial Vehicles
function and contains a request for the commitment of the enrollment of the carrier, vehicle and driver that has been
previously enrolled. This means that the local and any remote enrollment transactions were successful.

Logical Architecture Reference Flow: tocvas_enroliment_confirmation
This data flow is sent to the other commercial vehicle administration system from the Manage Commercial Vehicles
function and contains confirmation that enroliment of the carrier, vehicle and driver has been accepted.

Logical Architecture Reference Flow: tocvas_enroliment_request
This data flow is sent to the other commercial vehicle administration system from the Manage Commercial Vehicles

function and contains a request for enroliment of the carrier, vehicle and driver.

Physical Architecture Flow Name: CVAS information exchange

Tax and credential fee information exchanged between cooperating commercial vehicle administration offices (e.g.
regional or inter-state preclearance data).

Logical Architecture Reference Flow: tocvas_data_table

This data flow is sent to the other commercial vehicle administration system from the Manage Commercial Vehicles
function and contains data about required taxes and credential fees.

Logical Architecture Reference Flow: tocvas_provide_data
This data flow is sent to the other commercial vehicle administration system from the Manage Commercial Vehicles

function and contains a request for data about required taxes and credential fees to be provided.

Commercial Vehicle Administration => Planning Subsystem

Physical Architecture Flow Name: operational data

Statistical data used for planning purposes.

Logical Architecture Reference Flow: cv_operational_data
This data is sent from the Manage Commercial Vehicle function to the Plan System Deployment function. It contains

data about the number of commercial vehicles passinh roadside checking facility and how many are passing or
failing their checks. The data is obtained from the roadside facility log, with details of vehicle identities is removed by

the Manage Commercial Vehicles function before the data is sent.
Commercial Vehicle Check => Commercial Vehicle Administration

Physical Architecture Flow Name: citation data
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Safety problems related to the carrier, driver and vehcile that may lead to a citation.

Logical Architecture Reference Flow: cv_update_safety_problems_list
This data flow is used within the Manage Commercial Vehicles function and contains details of the carrier, driver and

vehicle for which safety problems have been found during a inspection at the commercial vehicle roadside checkstation
facility. It consists of the following data items each of which is defined in its own DDE: cv_credentials_details +

cv_roadside_facility_identity + cv_roadside_safety data.

Physical Architecture Flow Name: credentials information request
Request for credential information.

Logical Architecture Reference Flow: cv_credentials_information_request
This data flow is used within the Manage Commercial Vehicles function and contains the request for some commercial

vehicle credentials data to be down loaded to the database maintained by the commercial vehicles roadside checkstation
facility. The data flow consists of the following data items each of which is defined in its own DDE:
cv_credentials_details + cv_credentials_request_type + cv_credentials_request_identity +

cv_roadside_facility_identity.

Physical Architecture Flow Name: international border crossing data update

Update from commercial vehcile check stations of international border crossing events.

Logical Architecture Reference Flow: cv_border_daily_log
This data flow is used within the Manage Commercial Vehicles function. It contains a copy of the daily log of activities

that have taken place at a commercial vehicle border crossing facility. The data flow consists of the following data
items each of which is defined in its own DDE: cv_roadside_facility_identity barder_record + date.

Physical Architecture Flow Name: roadside log update

Update of activities at commercial vehicle check stations including clearance events and inspection reports.

Logical Architecture Reference Flow: cv_roadside_daily log

This data flow is used within the Manage Commercial Vehicles function. It contains a copy of the daily log of all the
activities that have taken place at a commercial vehicle roadside checkstation facility. This data is analyzed to determine
problem vehicles, drivers and carriers for future pull-in requests and reports to the government administrators. The
data flow consists of the following data items each of which is defined in its own DDE: cv_roadside_facility_identity +

cv_roadside_record + date.

Physical Architecture Flow Name: safety information request

Request for commercial vehicle safety information.

Logical Architecture Reference Flow: cv_safety_information_request
This data flow is used within the Manage Commercial Vehicles function and contains a request from the commercial

vehicle roadside checkstation inspector for output of data held in the facility safety database. The data to be output is
specified in terms of a carrier, driver and/or vehicle number. The data flow consists of the following data items each of

which is defined in its own DDE: cv_credentials_details + cv_safety information_request_identity +
cv_safety information_request_type + cv_roadside_facility _identity.

CVO Information Requestor => Commercial Vehicle Administration
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Physical Architecture Flow Name: credentials and safety information request
Request for additional credentials and safety information.

Logical Architecture Reference Flow: fcvoir_request_for_information
This data flow is sent from the commercial vehicle information requester to the Manage Commercial Vehicles function.

It contains a request for commercial vehicle operations information such as carrier or vehicle information for use by an
organization such as an insurance underwriter. The size estimate below is based on a coded request to execute a

standardized query.

DMV => Commercial Vehicle Administration

Physical Architecture Flow Name: registration

Registered owner of vehicle and associated vehicle information.

Logical Architecture Reference Flow: fdmv_cv_violation_state_identity
This data flow is sent from the department of motor vehicles to the Manage Emergency Services function and contains

the identity of the state that is supplying the requested vehicle registration data to enable a commercial vehicle
credential filing or tax payment violation to be processed.

Logical Architecture Reference Flow: fdmv_cv_violation_vehicle_registration
This data flow is sent from the department of motor vehicles to the Manage Emergency Services function and contains
the requested vehicle registration data to enable a commercial vehicle credential filing or tax payment violation to be

processed.

Enforcement Agency => Commercial Vehicle Administration

Physical Architecture Flow Name: information on violators

Response from law enforcement agency to violations notification request.

Logical Architecture Reference Flow: fea_cv_enforcement_agency_response
This data flow is sent from the enforcement agency to the Manage Commercial Vehicles function. It contains the
response from an enforcement agency to the previous request for data from the commercial vehicle administration
facility. The size estimate below is based on a coded response to a standardized query.

Financial Institution => Commercial Vehicle Administration

Physical Architecture Flow Name: transaction status

Response to transaction request. Normally dealing with a request for payment.

Logical Architecture Reference Flow: ffi_cv_payment_confirm
This data flow is sent from the financial institution to the Provide Electronic Payment Services function. It contains

confirmation that a previously submitted request from a commercial fleet manager or commercial vehicle driver (acting
in the role of fleet manager) for payment of electronic credentials and tax filing has been accepted and made.

Fleet and Freight Management => Commercial Vehicle Administration
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Physical Architecture Flow Name: credential application

Application for commercial vehicle credentials for a particular route/trip.

Logical Architecture Reference Flow: cf_enrollment_request

This data flow is used within the Manage Commercial Vehicles function and contains the data needed to obtain
enrollment information for a particular commercial vehicle cargo, type and weight on a particular route as provided by
the commercial fleet manager. It consists of the following data items each of which is defined in its own DDE:
cv_credentials_details + cv_route_data + cv_route_number + cv_trip_classification_data + cv_trip_identity +
route_type + border_crossing_request.

Logical Architecture Reference Flow: cv_enroliment_request

This data flow is used within the Manage Commercial Vehicles function and contains the data needed to obtain
enrollment information for a particular commercial vehicle cargo, type and weight on a particular route as provided by
the commercial vehicle driver. It consists of the following data items each of which is defined in its own DDE:
cv_credentials_details + cv_route_data + cv_route_number + cv_trip_classification_data + cv_trip_identity +
route_type + border_crossing_request.

Physical Architecture Flow Name: information request

General purpose information request for data stored within the commercial vehicle operations information exchange
network.

Logical Architecture Reference Flow: cf _request_activity_report

This data flow is used within the Manage Commercial Vehicles function and contains a request from the commercial
vehicle manager for one of two types of activity report to be provided. This may be either a specific one time report of
clearance safety activity at roadside facilities, or a request that periodic summary reports to be sent on a regular basis.
The reports will only relate to the carrier, driver, vehicle combination specified in the request, although it will be

possible for all the vehicles and drivers related to a specific carrier to be requested. The data flow contains the following
data items each of which is defined in its own DDE: cv_credentials_details + cv_roadside_activity_report_frequency +
date + list_size + list_size{cv_roadside_facility_identity}.

Physical Architecture Flow Name: tax filing, audit data

Commercial vehcile tax filing and audit data.

Logical Architecture Reference Flow: cf_enrollment_payment_request

This data flow is used within the Manage Commercial Vehicles function to request payment for the enrollment of a
particular commercial vehicle cargo, weight and type on a particular route by the commercial fleet manager. The number
of sets of taxes and duties has been set at fourteen (14) for the definition, but has been set to one and a half (1.5) for
the size expression as this is a more typical value. The data flow consists of the following items each of which is

defined in its own DDE: c¢f_manager_credit_identity + cvoaod_number + cv_route_number +

1{cv_taxes_and_duties}14.

Logical Architecture Reference Flow: cf _tax_audit_data
This data flow is used within the Manage Commercial Vehicles function. It contains tax data and audit filings not
related to specific credentials application and is generated as a result of input from the commercial vehicle manager.

Logical Architecture Reference Flow: cv_enroliment_payment_request

This data flow is used within the Manage Commercial Vehicles function to request payment for the enrollment of a
particular commercial vehicle cargo, weight and type on a particular route by the commercial vehicle driver acting in the
role of the commercial fleet manager. The number of sets of taxes and duties has been set at fourteen (14) for the
definition, but has been set to one and a half (1.5) for the size expression as this is a more typical value. The data flow
consists of the following items each of which is defined in its own DDE: ceuatcnumber +

cv_driver_credit_identity + cv_route_number + 1{cv_taxes_and_duties}14.
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Government Administrators => Commercial Vehicle Administration

Physical Architecture Flow Name: regulations

Regulations imposed on Commercial Vehicle Administration agencies including safety ratings, facility locations and
credential fee structure.

Logical Architecture Reference Flow: fga_carrier_safety_ratings
This data flow is sent by the government administrator to the Manage Commercial Vehicles function. It contains the
current safety rating for a carrier determined as a result of previous roadside safety inspections.

Logical Architecture Reference Flow: fga_roadside_facility_locations
This data flow is sent by the government administrator to the Manage Commercial Vehicles function. It contains the
location of a commercial vehicle roadside checkstation facility. roadside_facility list_FB.

Logical Architecture Reference Flow: fga_tax_and_credential_fees

This data flow is sent from the government agencies to the Manage Commercial Vehicles function and contains data
about the taxes and fees payable by commercial vehicle operators for the movement of vehicles through states and
across borders.

Other CVAS => Commercial Vehicle Administration

Physical Architecture Flow Name: credentials and safety information response

Instructions to commercial vehicle managing and/or information systems indicating which vehicles are to be allowed to
pass and which are out of service or have not been credentialed.

Logical Architecture Reference Flow: focvas_commit_local_enrollment

This data flow is sent from the other commercial vehicle administration system to the Manage Commercial Vehicles
function and contains a request for the commitment of the enroliment of the carrier, vehicle and driver that has been
previously enrolled. This means that the other remote enrollment transactions were successful.

Logical Architecture Reference Flow: focvas_enroliment_confirmation
This data flow is sent from the other commercial vehicle administration system to the Manage Commercial Vehicles
function and contains confirmation that enroliment of the carrier, vehicle and driver has been accepted.

Logical Architecture Reference Flow: focvas_enroliment_request
This data flow is sent from the other commercial vehicle administration system to the Manage Commercial Vehicles
function and contains a request for enroliment of the carrier, vehicle and driver.

Physical Architecture Flow Name: CVAS information exchange

Tax and credential fee information exchanged between cooperating commercial vehicle administration offices (e.g.
regional or inter-state preclearance data).

Logical Architecture Reference Flow: focvas_data_table
This data flow is sent from the other commercial vehicle administration system to the Manage Commercial Vehicles
function and contains data about required taxes and credential fees.

Logical Architecture Reference Flow: focvas_provide_data
This data flow is sent from the other commercial vehicle administration system to the Manage Commercial Vehicles
function and contains a request for data about required taxes and credential fees to be provided.
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2.4.4 Subsystem Architecture Flow Diagram

2-64
September 1998



Commercial Vehicle Administration Subsystem (CVAS)

CVAS -
CVCS FMS Other CVAS PS
Commercial Vehicle Check Fleet and Freight Management Planning
Subsystem
T T credentials information
CVO database update
international border crossing data
safety information
- agtivity reports| -
cgmpliance reyiew|report
L electronic credentials
r operational data
r credentials and safety |nformation request -
CVAS information exchange
citation data
credentials information request
international border crossing data update
roadside log update
L safety information request
credential application
information request
L tax filing, audit data
credentials and safety information response
{ J/ CYAS information exchange
Enforcement Agency CVAS Financial
Commercial Vehicle Administration Institution
L payment request 2
tax-credentials-fees request
- request for information on violators

- violation notification .
license reque

credentials and safety information response
. transaction status
gulations

information on violators

=
@

=

egistration —— ) .
credentials and safety information request

Government Administrators

DMV
Information Requestor

Wireline
Wide Area Wireless
DSRC

Veh-Veh

Human

Position, Pmt Inst, Physical
Broadcast

Figure 2.4-2 Architecture Flow Diagram for CVAS

2-65
September 1998



Commercial Vehicle Check Subsystem (CVS)

2.5 Commercial Vehicle Check Subsystem

The Commercial Vehicle Check Subsystem supports automated vehicle identification at mainline speeds for credentia
checking, roadside safety inspections, and weigh-in-motion using two-way data exchange. These capabilities include
providing warnings to the commercial vehicle drivers, their fleet managers, and proper authorities of any safety probler
that have been identified, accessing and examining historical safety data, and automatically deciding whether to allow
vehicle to pass or require it to stop with operator manual override. The Commercial Vehicle Check Subsystem also
provides supplemental inspection services to current capabilities by supporting expedited brake inspections, the use o
operator hand-held devices, on-board safety database access, and the enroliment of vehicles and carriers in the elect
clearance program.

2.5.1 Alternative Configurations

The Commercial Vehicle Check Subsystem is the asset which is placed by the roadside to check compliance of vehicl
with regulations and to spot check commercial vehicles for highway safety Figure 2.5-1. These stations will be equipp
with beacon technology to read tags from properly equipped vehicles and to indicate to the vehicles whether the checl
was successful. Stations may also be equipped with Weigh-in-motion sensors to check vehicle weight at roadway spe:
The Check Station will also have a database against which to check the information on each commercial vehicle. This
database will be supplied by the Commercial Vehicle Administration subsystem. The Check Station may be a fixed
facility communicating with the CVAS over normal wireline dialup or leased lines. The Check Stations may also be a
mobile station which obtains its databases at the beginning of the day and communicates violations over a wide area
wireless medium, or may be a mobile station which saves database updates until the end of some period and then upt
the CVAS in a batch mode.
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2.5.2 Subsystem Equipment Packages and Supporting Process Specifications for CVCS

Citation and Accident Electronic Recording
The equipment package documents violations and forwards the information to the Commercial vehicle if available and

to the CVAS for processing as part of the normal credentials processing package

Process Specifications
2334 Carry-out Commercial Vehicle Roadside Safety Screening

Overview: This process shall be responsible for checking commercial vehicle credentials against the list of those
known to have safety problems held in a store maintained by another process in the roadside checkstation
facility. The process shall send the result of each check to the roadside inspector interface process so that an
override input can be generated if required. The process shall send a request for the commercial vehicle to pull-in
if the vehicle's credentials are in the list of those with safety problems, and shall also send a record of each
decision to the process that maintains the commercial vehicle roadside checkstation facility log.

International Border Crossing
This Equipment package is used by government agencies such as customs and immigration to check compliance with
import/export and immigration regulations to allow release of cargo, vehicle, and driver across an international border.
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Process Specifications
2.3.8 Provide Commercial Vehicle Border Screening

Overview: This process shall be responsible for checking a commercial vehicle and its cargo through a border
crossing point. The checks carried out by the process shall comprise a comparison of the trip identity already
provided by the commercial vehicle administration processes, and held in a local data store. A check shall also be
made by the process to see if the lock tag attached to the vehicle's cargo has been changed. If either of these two
checks produce negative results then the process shall request the vehicle to pull-in, otherwise the vehicle shall be
allowed to pass. The process shall send its decision to the process that provides the roadside inspectors'
interface, to enable an override to be applied if required. The decision of the process (with the override if it is
applied) shall be sent to the message output process and be written back to the vehicle's on-board tag.

Roadside Electronic Screening

This Equipment package provides the Commercial Vehicle Check Subsystem the capabilities for two-way
communication with approaching properly equipped commercial vehicles at mainline speeds, reading tags for
automated vehicle identification and credential checking. There will be a capability to appropriately screen all vehicles,
not just those that are equipped. This Equipment package shall be able to process the data from the commercial
vehicles along with accessed database information to determine whether a pull-in message is needed or to generate
random pull-in messages with provisions for facility operators and enforcement officials to have manual override
capabilities. Support shall be provided to both interstate and intrastate carriers.

Process Specifications
231 Produce Commercial Vehicle Driver Message at Roadside

Overview: This process shall be responsible for the output of pull-in or pass messages to commercial vehicle
drivers as they approach the commercial vehicle roadside checkstation or border crossing facilities. The process
shall support the use of roadside equipment such as variable message signs (vms), or simple red-green lights,
flashing orange lights, etc. to provide the output. These output messages shall be received by the process from
other processes responsible for roadside facilities within the Manage Commercial Vehicles function. The process
shall support pull-in messages that are the result of checks on a commercial vehicle's electronic credentials, safety
and border crossing data, the result of the vehicle's tag not being properly read, or the result of a general pull-in
decision for all vehicles being issued by inspectors at the roadside facility. The process shall also generate a
message to be sent to the vehicle so that an indication can be output directly to the driver at the same time as it
appears on the roadside equipment.

2.3.2.1 Administer Commercial Vehicle Roadside Credentials Database

Overview: This process shall be responsible éaeiving the electronic credentials sent to the roadside

checkstation facility as part of a commercial vehicle's enrollment process. The process shall store the data for use
by another process and shall also enable the inspector in the roadside facility to obtain a copy of the data in the
store. If the requested data is not in the store, the process shall request it from another process in the commercial
vehicle administration facility.

2.3.2.2 Process Screening Transactions

Overview: This process shall be responsible for checking commercial vehicle credentials against those held in a
store maintained by another process in the roadside checkstation facility. The process shall send the result of
each check to the roadside inspector interface process so that an omprridman be generated if required. The
process shall send a request for the commercial vehicle to pull-in if the vehicle's credentials do not match those in
the store, and shall also send a record of each decision to the process that maintains the commercial vehicle
roadside checkstation facility log.

2.3.3.4 Carry-out Commercial Vehicle Roadside Safety Screening

Overview: This process shall be responsible for checking commercial vehicle credentials against the list of those
known to have safety problems held in a store maintained by another process in the roadside checkstation
facility. The process shall send the result of each check to the roadside inspector interface process so that an
override input can be generated if required. The process shall send a request for the commercial vehicle to pull-in
if the vehicle's credentials are in the list of those with safety problems, and shall also send a record of each
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2.3.5

decision to the process that maintains the commercial vehicle roadside checkstation facility log.

2.3.4 Detect Commercial Vehicle

Overview: This process shall be responsible for detecting the presence of commercial vehicles through the use of
sensors that can differentiate between the different types of vehicle. The process shall use the sensors to
determine the number of axles, gross vehicle weight and weight per axle data for use by inspectors at the roadside
checkstation facilities. When a commercial vehicle is detected, the process shall transmit a request for its on-board
tag data, which when received shall be passed to other processes within the roadside facility. If no tag data is
received, or the datamaot be interpreted correctly, the process shall send a request for the vehicle to pull-in to

be output by another process in the roadside checkstation facility.

Provide Commercial Vehicle Roadside Operator Interface

Overview: This process shall be responsible for providing the commercial vehicle inspectacénétithe

roadside checkstation facility. The process shall provide an interface which enables the inspector to monitor and
if necessary override the pull-in decisions made by those of the border crossing, credentials and safety data
checking processes that are present in the facility. The process shall also make it possible for the inspector to
issue a manual general pull-in request for all commercial vehicles to pull into the roadside checkstation facility, to
have access the contents of the facility's log, and to obtain credentials or safety data on a selected combination of
carrier, driver, and vehicle. The process shall support inputs from the traffic operations personnel in both manual
and audio form, and shall provide its outputs in audible and visual forms. It shall enable the visual output to be

in hardcopy, or as a display.

2.3.6 Provide Commercial Vehicle Reports

Overview: This process shall be responsible for collecting data from those of the border crossing, credential and
safety checking processes that are present in a commercial vehicle roadside checkstation facility. The data shall be
stored by the process in a roadside facility log, to which the roadside inspector interface process shall have
access. Once a day the process shall make a copy of the roadside facility log and send it to the commercial vehicle
administration facility for further processing.

Roadside Safety Inspection

This Equipment package provides the Commercial Vehicle Check Subsystem the capabilities for operators to automate
the roadside safety inspection process including the support of use of hand held devices to rapidly inspect the vehicle
and driver. In addition this Equipment package provides the Roadside Check Subsystem the capabilities for operators
to automate the roadside safety inspection process including the support of automated mainline speed reading of
on-board safety data to rapidly screen the vehicle and driver. This Equipment package shall also provide the
capabilities to collect, store, maintain, and provide safety data and access historical safety data after receiving
identification from vehicles at mainline speeds or while stopped at the roadside. Results of screening and summary
safety inspection can be written back onto the tag. The capabilities to process safety data and issue pull-in messages or
provide warnings to the driver, carrier, and enforcement agencies shall be provided. These capabilities have a
prerequisite of the Roadside Electronic Screening Equipment package and shall be provided primarily through the
utilization of an additional safety database.

Since a vehicle may cross jurisdiction boundaries during a trip, this equipment package supports the concept of a last
clearance event record (aka trip ticket ) carried on the vehicle s tag. The last clearance event record reflects the results
of the roadside verification action. For example, if the vehicle is pulled over in State A and undergoes credential,

weight, and safety checks, the results of the clearance process are written to the vehicle s tag. If the vehicle continues
the trip and passes a roadside station in State B, the State B station has access to the results of the previous pull-in
because it can read the last clearance event record written by the State A roadside station.

Process Specifications
2.3.3.1 Provide Commercial Vehicle Checkstation Communications

Overview: This process shall be responsible for providing an auethrough which a commercial vehicles
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roadside checkstation facility can communicate with a passing commercial vehicle. When a request for on-board
data is received from another process within the facility, the process shall issue a data request to the identified
commercial vehicle. The data received by the process from the vehicle shall be stored in the store of collected data
for use by the roadside inspection process.

2.3.3.2 Provide Commercial Vehicle Inspector Handheld Terminal Interface

Overview: This process shall be responsible for providing an auteifbr a hand held terminal which can be used

by a commercial vehicle inspector. The process shall enable the inspector to start a commercial vehicle roadside
inspection, to review the results, and to add comments to the results data. The process shall support inputs from
the inspectors in both manual and audio form, and shall provide its outputs in audible and visual forms. It shall
enable the form of the visual output to be in hardcopy, or as a display.

2.3.3.3 Administer Commercial Vehicle Roadside Safety Database

Overview: This process shall be responsible for maintaining in the commercial vehicle roadside checkstation
facility a database of credentials for commercial vehicles with safety problems. This process shall store the data
about these vehiclesceived from the commercial vehicle administration facility. It shall enable this data to be
used by another process and shall also enable the inspector in the roadside facility to obtain a copy of the data in
the store. If the requested data is not in the store, the process shall request it from another process in the
commercial vehicle administration facility.

2334 Carry-out Commercial Vehicle Roadside Safety Screening

Overview: This process shall be responsible for checking commercial vehicle credentials against the list of those
known to have safety problems held in a store maintained by another process in the roadside checkstation
facility. The process shall send the result of each check to the roadside inspector interface process so that an
override input can be generated if required. The process shall send a request for the commercial vehicle to pull-in
if the vehicle's credentials are in the list of those with safety problems, and shall also send a record of each
decision to the process that maintains the commercial vehicle roadside checkstation facility log.

2.3.35 Carry-out Commercial Vehicle Roadside Inspection

Overview: This process shall be responsible for carrying out roadside safety inspections at the request of the
roadside facility inspector. The result of the inspection shall be sent by the process to the inspector, the
commercial vehicle driver, the roadside checkstation facility log, and the commercial vehicle itself. The process
shall enable the inspector to add comments to the result of the inspection before it is sent to the above outputs.
These comments shall be received by the process in the form afijpiattérom the inspector's hand held

terminal interface.

Provide Commercial Vehicle Roadside Operator Interface

Overview: This process shall be responsible for providing the commercial vehicle inspectacénétithe

roadside checkstation facility. The process shall provide an interface which enables the inspector to monitor and
if necessary override the pull-in decisions made by those of the border crossing, credentials and safety data
checking processes that are present in the facility. The process shall also make it possible for the inspector to
issue a manual general pull-in request for all commercial vehicles to pull into the roadside checkstation facility, to
have access the contents of the facility's log, and to obtain credentials or safety data on a selected combination of
carrier, driver, and vehicle. The process shall support inputs from the traffic operations personnel in both manual
and audio form, and shall provide its outputs in audible and visual forms. It shall enable the visual output to be

in hardcopy, or as a display.

Roadside WIM

This Equipment package allows for roadside high speed weigh in motion. This package can be fixed to a location or
mobile. It can include an interface to the credential check package and augment electronic credentials check with
electronic weight check or it can be a stand alone package with display.

Process Specifications
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2.3.4 Detect Commercial Vehicle

Overview: This process shall be responsible for detecting the presence of commercial vehicles through the use of
sensors that can differentiate between the different types of vehicle. The process shall use the sensors to
determine the number of axles, gross vehicle weight and weight per axle data for use by inspectors at the roadside
checkstation facilities. When a commercial vehicle is detected, the process shall transmit a request for its on-board
tag data, which when received shall be passed to other processes within the roadside facility. If no tag data is
received, or the datamaot be interpreted correctly, the process shall send a request for the vehicle to pull-in to

be output by another process in the roadside checkstation facility.

2.5.3 Subsystem Interfaces for CVCS

Commercial Vehicle => Commercial Vehicle Check

Physical Architecture Flow Name: CVO weight and presence

Weigh-In-Motion message to indicate presence of commercial vehicle and its weight.

Logical Architecture Reference Flow: fcv_vehicle_characteristics

This data flow is used within the Manage Commercial Vehicles function and represents vehicle characteristics that are
sensed at a commercial vehicle roadside checking facility. This data may be acquired by sensors from the vehicle either
electronically, optically, or manually and will include data such as weight, size, number of axles, use of trailer, etc. The
size assumption stated below is based on an equivalent digital size for loading estimation purposes.

Commercial Vehicle Administration => Commercial Vehicle Check

Physical Architecture Flow Name: credentials information

Response containing credentials information.

Logical Architecture Reference Flow: cv_credentials_information_response

This data flow is used within the Manage Commercial Vehicles function and contains the data resulting from a request
for some commercial vehicle credentials data to be down loaded to the database maintained by the commercial vehicles
roadside checkstation facility. The data flow consists of the following data items each of which is defined in its own
DDE: cv_credentials_details + cv_credentials_status_code.

Physical Architecture Flow Name: CVO database update

Credential information and safety problem list updates.

Logical Architecture Reference Flow: cv_credentials_database_update

This data flow is used within the Manage Commercial Vehicles function. It contains the list of enrolled commercial
vehicle credentials maintained by the commercial vehicle administrative processes and is used to periodically update the
credentials database at the roadside checkstation facilities served by the function. The databases provide the facilities
with an up to date list of which vehicles have been cleared (enrolled) to potentially pass through without stopping. The
data flow consists of the following data items each of which is defined in its own DDE: cv_credentials_details +
cv_credentials_status_code + cv_trip_classification_data.

Logical Architecture Reference Flow: cv_safety database_update

This data flow is used within the Manage Commercial Vehicles function and contains data to update the data store
containing the safety problem list on a periodic basis (i.e. daily). It contains the following data items each of which is
defined in its own DDE: cv_credentials_details + cv_roadside_safety data.
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Physical Architecture Flow Name: international border crossing data

Cleared commercial vehicle data to allow pass-thru international border crossings.

Logical Architecture Reference Flow: cv_border_database_update

This data flow is used within the Manage Commercial Vehicles function. It contains the list of enrolled commercial
vehicle credentials maintained by the commercial vehicle administrative processes and is used to periodically update the
database at the roadside border crossing facilities served by the function. The databases provide the facilities with an
up to date list of which vehicles have been cleared (enrolled) to potentially pass through without stopping. The data

flow consists of the following data items each of which is defined in its own DDE: cv_credentials_details +

cv_trip_identity.

Physical Architecture Flow Name: safety information

Response containing commercial vehicle safety information.

Logical Architecture Reference Flow: cv_safety_information_response

This data flow is used within the Manage Commercial Vehicles function and contains the output resulting from a
request by the commercial vehicle roadside checkstation inspector for output of some data from the facility safety
database. The data to be output will have been specified by the inspector in terms of a carrier, driver and/or vehicle
number. The data flow consists of the following data items each of which is defined in its own DDE:

cv_credentials_details + cv_roadside_safety data.

Commercial Vehicle Check => Commercial Vehicle Administration

Physical Architecture Flow Name: citation data

Safety problems related to the carrier, driver and vehcile that may lead to a citation.

Logical Architecture Reference Flow: cv_update_safety_problems_list

This data flow is used within the Manage Commercial Vehicles function and contains details of the carrier, driver and
vehicle for which safety problems have been found during a inspection at the commercial vehicle roadside checkstation
facility. It consists of the following data items each of which is defined in its own DDE: cv_credentials_details +

cv_roadside_facility_identity + cv_roadside_safety data.

Physical Architecture Flow Name: credentials information request

Request for credential information.

Logical Architecture Reference Flow: cv_credentials_information_request
This data flow is used within the Manage Commercial Vehicles function and contains the request for some commercial
vehicle credentials data to be down loaded to the database maintained by the commercial vehicles roadside checkstation
facility. The data flow consists of the following data items each of which is defined in its own DDE:

cv_credentials_details + cv_credentials_request_type + cv_credentials_request_identity +

cv_roadside_facility_identity.

Physical Architecture Flow Name: international border crossing data update

Update from commercial vehcile check stations of international border crossing events.

Logical Architecture Reference Flow: cv_border_daily log
This data flow is used within the Manage Commercial Vehicles function. It contains a copy of the daily log of activities
that have taken place at a commercial vehicle border crossing facility. The data flow consists of the following data
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items each of which is defined in its own DDE: cv_roadside_facility_identity barder_record + date.

Physical Architecture Flow Name: roadside log update

Update of activities at commercial vehicle check stations including clearance events and inspection reports.

Logical Architecture Reference Flow: cv_roadside_daily log

This data flow is used within the Manage Commercial Vehicles function. It contains a copy of the daily log of all the
activities that have taken place at a commercial vehicle roadside checkstation facility. This data is analyzed to determine
problem vehicles, drivers and carriers for future pull-in requests and reports to the government administrators. The
data flow consists of the following data items each of which is defined in its own DDE: cv_roadside_facility_identity +

cv_roadside_record + date.

Physical Architecture Flow Name: safety information request

Request for commercial vehicle safety information.

Logical Architecture Reference Flow: cv_safety_information_request

This data flow is used within the Manage Commercial Vehicles function and contains a request from the commercial
vehicle roadside checkstation inspector for output of data held in the facility safety database. The data to be output is
specified in terms of a carrier, driver and/or vehicle number. The data flow consists of the following data items each of
which is defined in its own DDE: cv_credentials_details + cv_safety information_request_identity +

cv_safety information_request_type + cv_roadside_facility _identity.

Commercial Vehicle Check => Commercial Vehicle Driver

Physical Architecture Flow Name: CVO Pull in message

Message sent to commercial vehicle driver requesting pull in to inspection/verification stop along with inspection
results.

Logical Architecture Reference Flow: tcvd_border_pull_in_output

This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicle function and represents
the actual message to be conveyed to the driver of a commercial vehicle that is being pulled in to a roadside facility for
border clearance (permits, duties, trip number, etc.) reasons.

Logical Architecture Reference Flow: tcvd_clearance_pull_in_output
This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicle function and represents
the actual message to be conveyed to the driver of a commercial vehicle that is being pulled in to a roadside facility for

clearance (permits duties, etc.) reasons.

Logical Architecture Reference Flow: tcvd_general_pull_in_output

This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicle function. It represents the
actual message to be conveyed to the driver of a vehicle that is being pulled in to a commercial vehicle roadside checking
facility for general reasons using roadside displays, e.g. variable message signs (vms), etc.

Logical Architecture Reference Flow: tcvd_inspection_results
This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicles function and represents a
message to the driver of a commercial vehicle that provides the results of an inspection at a commercial vehicle roadside

check facility.

Logical Architecture Reference Flow: tcvd_safety pull_in_output
This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicles function and represents
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the actual message to be conveyed to the driver of a commercial vehicle that is being pulled in to a roadside facility for

safety reasons.

Commercial Vehicle Check => Commercial Vehicle Subsystem

Physical Architecture Flow Name: border clearance event record
Results of border clearance check.

Logical Architecture Reference Flow: cv_on_board_border_record
This data flow is used within the Manage Commercial Vehicles function. It contains the results of the of the border

clearance checks at a commercial vehicle roadside border crossing facility. The data flow consists of the following data
items each of which is defined in its own DDE: cv_credentials_details anchoard_border_details.

Physical Architecture Flow Name: clearance event record
Results of vehicle clearance activity.

Logical Architecture Reference Flow: cv_on_board_screening_record
This data flow is used within the Manage Commercial Vehicles function and contains the results of the screening of a

commercial vehicle at a particular commercial vehicle roadside checking facility. The data flow consists of the following
data items each of which is defined in its own DDE: cv_credentials_detailsom dvoard_screening_details.

Physical Architecture Flow Name: electronic clearance request

Request for electronic clearance data (Toll, safety, customs, etc.).

Logical Architecture Reference Flow: cv_request_electronic_clearance_data
This data flow is used within the Manage Commercial Vehicles function. It contains a request from a commercial

vehicle roadside checkstation or border crossing facility for the output of the current contents of a commercial vehicle's
tag, plus the cargo lock tag, if one is being carried by the vehicle.

Physical Architecture Flow Name: lock tag data request

Request to supply lock information on cargo lock for retransmission to international border crossing station.

Logical Architecture Reference Flow: cv_request_electronic_clearance_data
This data flow is used within the Manage Commercial Vehicles function. It contains a request from a commercial

vehicle roadside checkstation or border crossing facility for the output of the current contents of a commercial vehicle's
tag, plus the cargo lock tag, if one is being carried by the vehicle.

Physical Architecture Flow Name: on-board safety request
Request for onboard vehicle safety data.

Logical Architecture Reference Flow: cv_request_on_board_data
This data flow is used within the Manage Commercial Vehicles function by the commercial vehicle roadside processing

to request on-board data from a commercial vehicle. It contains the following data items each of which is defined in its
own DDE: cv_roadside_facility_identity + cv_roadside_facility_address.

Physical Architecture Flow Name: pass/pull-in

Command to commercial vehicle to pull into inspection station.
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Logical Architecture Reference Flow: cv_on_board_pull_in_output

This data flow is used in the Manage Commercial Vehicles function and contains the output result of the commercial
vehicle safety or screening processes, in terms of a pull-in or pass decision for the vehicle, or a general pull-in pass
decision for all vehicles, or a pull-in decision based on a problem with reading the vehicle's tag. It consists of the
following data items, each of which is defined in its own DDE: [cv_genpuditin | cv_screening_pull_in_output |
cv_safety pull_in_output | cv_border_pull_in_output].

Physical Architecture Flow Name: safety inspection record

Record containing results of commercial vehicle safety inspection.

Logical Architecture Reference Flow: cv_inspection_data_output
This data flow is used within the Manage Commercial Vehicle function and contains the results of the commercial
vehicle roadside inspection. These are down loaded for storage on-board the vehicle.

Physical Architecture Flow Name: screening request

Request for screening data based on vehicle and possibly cargo's tags.

Logical Architecture Reference Flow: cv_request_electronic_clearance_data

This data flow is used within the Manage Commercial Vehicles function. It contains a request from a commercial
vehicle roadside checkstation or border crossing facility for the output of the current contents of a commercial vehicle's
tag, plus the cargo lock tag, if one is being carried by the vehicle.

Commercial Vehicle Check = CVO Inspector

Physical Architecture Flow Name: CVO inspector information

Credential, safety, and preclearance information and instructions to the commercial vehicle inspector.

Logical Architecture Reference Flow: tci_credentials_data_output
This data flow is sent to the commercial vehicle inspector from the Manage Commercial Vehicles function and contains
the formatted output of the previously requested credentials for a particular combination of carrier, driver and vehicle.

Logical Architecture Reference Flow: tci_inspection_report
This data flow is sent to the commercial vehicle inspector from the Manage Commercial Vehicles function and contains
the formatted output of the results of the commercial vehicle roadside inspection previously initiated by the inspector.

Logical Architecture Reference Flow: tci_output_log_report

This data flow is sent to the commercial vehicle inspector from the Manage Commercial Vehicles function and contains
the commercial vehicle roadside checking facility log showing which vehicles have been stopped, passed, or pulled-in
by the inspectors.

Logical Architecture Reference Flow: tci_pull_in_information

This data flow is sent to the commercial vehicle inspector from the Manage Commercial Vehicles function and contains
details of the pull-in or pass decision made as a result of the safety or preclearance processing for a commercial vehicle.
The inspector can override this decision if needed.

Logical Architecture Reference Flow: tci_safety data_output

This data flow is sent to the commercial vehicle inspector from the Manage Commercial Vehicles function and contains
the formatted output of the safety data for a particular carrier, driver or vehicle. This data will have been previously
requested by the commercial vehicle roadside inspector.
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Commercial Vehicle Subsystem => Commercial Vehicle Check

Physical Architecture Flow Name: electronic clearance data

Information required for electronic clearance (toll, safety, customs, etc.).

Logical Architecture Reference Flow: cv_electronic_clearance_data

This data flow is used within the Manage Commercial Vehicles and Provide Electronic Payment Services functions. It
contains data that has been stored on a commercial vehicle tag to enable its identification at commercial vehicle roadside
checkstation facilities for the purposes of electronic clearance, and/or safety inspection, and/or border clearance, as well
as at toll plazas for toll payment collection. The data flow consists of the following data items each of which is defined

in its own DDE: cv_on_board_tag_data + cv_lock_tag_data.

Physical Architecture Flow Name: lock tag data

Tag information on cargo lock.

Logical Architecture Reference Flow: cv_electronic_clearance_data

This data flow is used within the Manage Commercial Vehicles and Provide Electronic Payment Services functions. It
contains data that has been stored on a commercial vehicle tag to enable its identification at commercial vehicle roadside
checkstation facilities for the purposes of electronic clearance, and/or safety inspection, and/or border clearance, as well
as at toll plazas for toll payment collection. The data flow consists of the following data items each of which is defined

in its own DDE: cv_on_board_tag_data + cv_lock_tag_data.

Physical Architecture Flow Name: on board safety data

Vehicle safety data measured by vehicle sensors and sent to inspection stations

Logical Architecture Reference Flow: cv_on_board_data

This data flow is used within the Manage Commercial Vehicles function to send on-board commercial vehicle data from
the vehicle to a commercial vehicle roadside facility. It contains the following data items each of which is defined in its
own DDE: cv_identity_details + cv_credentials + cv_driver_credentials + cv_driver_license_citations +
cv_repairs_and_service_records + cv_inspection_data + cv_inspection_activities_data + cv_fuel_purchase_data +
cv_safety_systems_diagnostics_results + cv_vehicle_log + cv_log_data + cv_not_pulled_in.

Physical Architecture Flow Name: screening data

Data stored in vehicle's tag allowing electronic clearance at border crossings, debits at toll plazas, and clearance at safety
inspections.

Logical Architecture Reference Flow: cv_electronic_clearance_data

This data flow is used within the Manage Commercial Vehicles and Provide Electronic Payment Services functions. It
contains data that has been stored on a commercial vehicle tag to enable its identification at commercial vehicle roadside
checkstation facilities for the purposes of electronic clearance, and/or safety inspection, and/or border clearance, as well
as at toll plazas for toll payment collection. The data flow consists of the following data items each of which is defined

in its own DDE: cv_on_board_tag_data + cv_lock_tag_data.

CVO Inspector => Commercial Vehicle Check

Physical Architecture Flow Name: CVC override mode

Manual override by the commercial vehicle roadside facility inspector of automated pass/pull-in signage information.
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Logical Architecture Reference Flow: fci_pull_in_action

This data flow is sent from the commercial vehicle roadside facility inspector to the Manage Commercial Vehicles
function. It contains an override of the pull-in or pass decision made as a result of the safety or preclearance processing
for a commercial vehicle.

Physical Architecture Flow Name: CVO inspector input

Requests from the commercial vehicle inspector to operate the commercial vehicle inspection station.

Logical Architecture Reference Flow: fci_credentials_data_request

This data flow is sent from the commercial vehicle roadside facility inspector to the Manage Commercial Vehicles
function. It contains a request for the output of the credentials data for a particular combination of carrier, vehicle and
driver.

Logical Architecture Reference Flow: fci_inspection_data_input
This data flow is sent from the commercial vehicle roadside facility inspector to the Manage Commercial Vehicles
function. It contains data about a commercial vehicle inspection that can only be supplied by the inspector.

Logical Architecture Reference Flow: fci_request_log_report
This data flow is sent from the commercial vehicle roadside facility inspector to the Manage Commercial Vehicles
function. It contains a request for a part of the commercial vehicle roadside facility log to be output to its operator.

Logical Architecture Reference Flow: fci_safety data_request

This data flow is sent from the commercial vehicle roadside facility inspector to the Manage Commercial Vehicles
function. It contains a request for output of the safety data for a particular carrier, driver and vehicle being held in the
commercial vehicle roadside facility safety database.

Logical Architecture Reference Flow: fci_start_inspection

This data flow is sent from the commercial vehicle inspector to the Manage Commercial Vehicles function and
represents the roadside commercial vehicle inspectors' initiation of a vehicle inspection. The size assumption is based
on some form of electronic signature of an authorized inspector.

2.5.4 Subsystem Architecture Flow Diagram
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2.6 Commercial Vehicle Subsystem

This subsystem resides in a commercial vehicle and provides the sensory, processing, storage, and communications
functions necessary to support safe and efficient commercial vehicle operations. The Commercial Vehicle Subsystem
provides two-way communications between the commercial vehicle drivers, their fleet managers, and roadside officials
and provides HAZMAT response teams with timely and accurate cargo contents information after a vehicle incident.
This subsystem provides the capability to collect and process vehicle, cargo, and driver safety data and status and ale
the driver whenever there is a potential safety problem. Basic identification and safety status data are supplied to
inspection facilities at mainline speeds. In addition, the subsystem will automatically collect and record mileage, fuel
usage, and border crossings.

2.6.1 Alternative Configurations

The Commercial Vehicle Subsystem contains functionality specifically associated with a commercial vehicle Figure 2.€
1. It is anticipated that the Commercial Vehicle will take advantage of all functions available in the Vehicle Subsystem |
addition to the special CV applications. These common features include the ability to pay for tolls and communicate wi
the infrastructure to obtain up to date traffic information and route planning. In the future, these functions will include
advanced vehicle safety systems. CV applications include AVLS functions for both primarily urban (short haul) and crc
country (long haul). Specific capabilities are installed in the CV subsystem to support at speed checking of credentials
and on-board safety information by a roadside check station. Special on-board safety checking of the commercial vehi
operation (e.qg. tire pressure, load balance, break lining...) if available could be also made available to the roadside
stations.
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Subsystem Equipment Packages and Supporting Process Specifications for CVS

On-board Cargo Monitoring

This Equipment package provides the Commercial Vehicle Subsystem the capability to monitor both interstate and
intrastate cargo safety such that enforcement and HAZMAT response teams can be provided with tewelyrated

information. This includes only the equipment on board the cargo container such as a communication device, possibly
the addition of a cell-based radio, and equipment for the processing and storage of cargo material. This can also include
optional sensors for temperature, pressure, load leveling, or acceleration depeoditige items monitored. It is

already expected that the cargo location devices such as GPS equipment and an integration processor already exist.
These items are presented as part of the On-board Trip Monitoring Equipment package.

Process Specifications
3.3.1 Provide Cargo Data for Incident Notification

Overview: This process shall be responsible for providing data about a commercial vehicle's cargo in the event

that the vehicle is involved in some type of emergency. The process shall produce the output on request from
another process in the vehicle regardless of whether the cargo has itself suffered from any damage. The cargo data
being provided by the process shall cover all types, regardless of whether or not they are classified as HAZMAT
cargoes.

On-board CV Electronic Data

This Equipment package provides the Commercial Vehicle Subsystem the capability for two-way data exchange
between the vehicle and the roadside facility with the transmission of information such as status of driver, vehicle, and
carrier IDs and cargo information. The driver, vehicle and carrier are identified via the tag so that actual weight from
roadside mainline weigh-in-motion may be checked. This includes only the equipment on the commercial vehicle
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including a processor/tag for identification, especially a HAZMAT identification. The actual reading and processing
required for the credential checking and weigh-in-motion will be performed by the roadside.

Process Specifications
2.2.3 Provide CV Driver Electronic Credential and Tax Filing Interface

Overview: This process shall be responsible for providing an &uifbr the commercial vehicle fleet manager.

In this instance the driver is assumed to be acting in the role of a commercial vehicle manager, and is therefore
likely to be the owner/driver of the vehicle. The process shall enable this interface to provide the driver with
facilities for the input of data used to set up commercial vehicle routes, to pay at#dssary taxes and duties

so that a commercial vehicle can be enrolled for a particular route, and to obtain a copy of the data collected by
processes on-board the vehicle. The enrollment activity supported by the process shall enable a commercial
vehicle to pass through the roadside checkstations along its route without stopping, unless safety checks are
required. The process shall support inputs from the commercial vehicle driver in both manual and audio form, and
shall provide its outputs in audible and visual forms. It shall enable the visual output to be in hardcopy, or as a
display.

2.3.7 Produce Commercial Vehicle Driver Message on Vehicle

Overview: This process shall be responsible for the output of the pull-in or pass messages to commercial vehicle
drivers directly in their vehicles as they approach a commercial vehicle roadside checkstation facility. These
messages shall be generated by other processes within the facility that are responsible for checking the
commercial vehicle's credentials (including those for border crossing) and safety, or may be the result of the
vehicle's tag not being properly read, or may be the result of a general pull-in decision for all vehicles being issued
by inspectors at the roadside checkstation facility.

2.4.2 Collect On-board Commercial Vehicle Sensor Data

Overview: This process shall be responsible for continuously monitoring the conditions on-board a commercial
vehicle. These inputs shall be processed by sensors, and if required converted from analog into a digital form. The
process shall load all collected into an on-board vehicle data store for use by other processes in the vehicle.

2.4.3 Analyze Commercial Vehicle On-board Data

Overview: This process shall be responsible for analyzing the data collected on-board a commercial vehicle, and
sending it to another process for loading into a store on-board the vehicle. If the analysis of the data carried out
by the process shows that there is a critical safety problem, the process shall send data to the driver's interface
process for output to the driver. The process shall also acgepitaf data from the commercial vehicle driver

via the interface process and load it into the same store.

2.4.4 Provide Commercial Vehicle Driver Interface

Overview: This process shall be responsible for providing the dtetietween the commercial vehicle driver and
processes on-board the commercial vehicle. The process shall provide interfaces to the prquessieserésr

collecting, analyzing and storing data about the vehicle, its cargo, the driver, etc., and for the exchange of data with
the commercial vehicle manager. The process shall support inputs from the driver in both manual and audio

form, and shall provide its outputs in audible and visual forms. It shall enable the visual output to be in

hardcopy, or as a display.

2.4.6 Provide Commercial Vehicle On-board Data Store Interface

Overview: This process shall be responsible for providing the émeethrough which data can be written to and
read from the store of data that is held on-board a commercial vehicle. The data shall be provided by and on
request from, other processes within the Manage Commercial Vehicles function that are on-board the vehicle.

2.6.2 Transmit Commercial Vehicle Tag Data

Overview: This process shall be responsible for providing the output of the data that has been previously stored
on-board a commercial vehicle's tag on request from a commercial vehicle roadside checkstation facility. The
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process shall also provide the current status of the lock tag, if one is attached to the vehicle's cargo. The data shall
only be sent by the process to the commercial vehicle roadside checkstation or border crossing facility that made
the request. The output mechanism used by the process shall be an implementation issue, but it could be by
radio, beacon, or a visual mechanism, such as a bar code.

2.6.3 Provide Commercial Driver Tag Data Interface

Overview: This process shall be responsible for providing the aatethrough which the commercial vehicle

driver can set up the data in an on-board vehicle unit (e.g. an electronic tag). In this instance the driver is assumed
to be acting in the role of a commercial vehicle manager, and is thus likely to be the owner of the vehicle. The data
the process enables the manager to write to the tag will be that which identifies the carrier, driver and vehicle.

The process shall also enable the read this data from the tag, but shall not enable the manager to read any other
data from the tag. The process shall support inputs from the commercial vehicle driver in both manual and audio
form, and shall provide its outputs in audible and visual forms. It shall enable the visual output to be in

hardcopy, or as a display.

2.6.4 Provide Lock Tag Data Interface

Overview: This process shall be responsible for producing an output of the current status of a lock tag that is
being carried by the cargo of a commercial vehicle. The process shall only produce the output in response to a
request for data that is received from the other process on-board the vehicle tipainisiloés for

communication with commercial vehicle roadside checkstation facilities. The actual output mechanism used by
the process shall be an implementation issue, but it could be by radio or beacon.

2.6.5 Manage Commercial Vehicle Tag Data Store

Overview: This process shall be responsible for managing the store of data that is held by a commercial vehicle's
on-board tag. It shall manage all of the transactions that either write data to the store and read data from it, to
ensure that the data retains its consistency. The process shall ensure that the commercial vehicle manager or
driver can only read the data that they are enabled to write to the store, and that the store only contains data from
the last two roadside checkstation facilities passed by the commercial vehicle.

On-board CV Safety

This Equipment package provides the Commercial Vehicle Subsystem the capability to collect and process on board
vehicle and driver safety information to monitor the safety status and supply this information to the roadside facilities
both at mainline speeds and while stopped for inspections. The capability to alert the commercial vehicle driver
whenever there is a critical safety problem or potential emergency shall also be provided. These capabilities include
only the equipment on the commercial vehicle including the sensors and processors to monitor the vehicle and driver
with the information stored on the vehicle. When the information is transmitted to the roadside facility or after the
trip, it will utilize the communication devices already in place. The package will @tgme onboard driver safety log
maintenance and checking.

Process Specifications
24.1 Communicate Commercial Vehicle On-board Data to Roadside

Overview: This process shall be responsible for providing the commercial vehicle end of the communications link
between itself and a commercial vehicle roadside checkstation facility. The process shall enable an inspector at
the facility (or elsewhere, but with a suitably equipped hand held terminal) to have access to the data
accumulated on-board the vehicle for use in a vehicle inspection. It shall also enable the inspector to send back
data about the result of the inspection for storage on-board the vehicle.

2.4.2 Collect On-board Commercial Vehicle Sensor Data

Overview: This process shall be responsible for continuously monitoring the conditions on-board a commercial
vehicle. These inputs shall be processed by sensors, and if required converted from analog into a digital form. The
process shall load all collected into an on-board vehicle data store for use by other processes in the vehicle.

243 Analyze Commercial Vehicle On-board Data
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Overview: This process shall be responsible for analyzing the data collected on-board a commercial vehicle, and
sending it to another process for loading into a store on-board the vehicle. If the analysis of the data carried out
by the process shows that there is a critical safety problem, the process shall send data to the driver's interface
process for output to the driver. The process shall also acqeptdf data from the commercial vehicle driver

via the interface process and load it into the same store.

24.4 Provide Commercial Vehicle Driver Interface

Overview: This process shall be responsible for providing the acetietween the commercial vehicle driver and
processes on-board the commercial vehicle. The process shall provide interfaces to the prquassibserésr

collecting, analyzing and storing data about the vehicle, its cargo, the driver, etc., and for the exchange of data with
the commercial vehicle manager. The process shall support inputs from the driver in both manual and audio

form, and shall provide its outputs in audible and visual forms. It shall enable the visual output to be in

hardcopy, or as a display.

On-board Trip Monitoring

This Equipment package provides the capabilities to support fleet management with automatic vehicle location and
automated mileage and fuel reporting and auditing. This package may also record other special events resulting from
communication with roadside equipment. This includes only the equipment on board the vehicle to support this
function including the vehicle location devices such as GPS equipment, communication interfaces, a processor to record
trip length, and the sensors/actuators/interfaces necessary to record mileage and fuel usage.

Process Specifications
215 Provide Commercial Vehicle Driver Routing Interface

Overview: This process shall be responsible for providing the communicationadgettrfough which a

commercial vehicle driver can obtain details of the vehicle route that has been provided by the commercial vehicle
manager. The process shall enable the output of the route instructions in audio and/or visual form. It shall be
possible for the visual form to be either hardcopy output, or in the form of a display. The process shall retain the
data for a particular route internally, so that successive requests for details of the same route do not require use
of the communications network.

2.2.2 Provide Vehicle Static Route

Overview: This process shall be responsible for providing a static commercial vehicle route using data provided
by the commercial vehicle driver. A static route is one which is based on geographic data and therefore takes no
account of current or predicted traffic conditions, incidents, etc. The process shall provide the route using its own
route generation algorithms and data from its own store of digitized map information. In this instance the driver

is assumed to be acting in the role of a commercial vehicle manager, and is therefore likely to be the owner/driver
of the vehicle.

224 Provide Commercial Vehicle Driver Communications

Overview: This process shall be responsible for providing communications between the commercial vehicle driver
and the commercial vehicle. In this instance the driver is acting in the role of vehicle manager, and is therefore
likely to be the owner/driver of the vehicle. The process shall suppoedbipt of data from the vehicle

consisting of that processed from inpec¢eived by sensors on board the vehicle The process shall enable access
to the store of received data by the driver through the driver's interface process.

2.4.1 Communicate Commercial Vehicle On-board Data to Roadside

Overview: This process shall be responsible for providing the commercial vehicle end of the communications link
between itself and a commercial vehicle roadside checkstation facility. The process shall enable an inspector at
the facility (or elsewhere, but with a suitably equipped hand held terminal) to have access to the data
accumulated on-board the vehicle for use in a vehicle inspection. It shall also enable the inspector to send back
data about the result of the inspection for storage on-board the vehicle.

2.4.2 Collect On-board Commercial Vehicle Sensor Data
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Overview: This process shall be responsible for continuously monitoring the conditions on-board a commercial
vehicle. These inputs shall be processed by sensors, and if required converted from analog into a digital form. The
process shall load all collected into an on-board vehicle data store for use by other processes in the vehicle.

2.4.3 Analyze Commercial Vehicle On-board Data

Overview: This process shall be responsible for analyzing the data collected on-board a commercial vehicle, and
sending it to another process for loading into a store on-board the vehicle. If the analysis of the data carried out
by the process shows that there is a critical safety problem, the process shall send data to the driver's interface
process for output to the driver. The process shall also acgepitaf data from the commercial vehicle driver

via the interface process and load it into the same store.

2.4.4 Provide Commercial Vehicle Driver Interface

Overview: This process shall be responsible for providing the dteetietween the commercial vehicle driver and
processes on-board the commercial vehicle. The process shall provide interfaces to the prquassiederés

collecting, analyzing and storing data about the vehicle, its cargo, the driver, etc., and for the exchange of data with
the commercial vehicle manager. The process shall support inputs from the driver in both manual and audio

form, and shall provide its outputs in audible and visual forms. It shall enable the visual output to be in

hardcopy, or as a display.

245 Communicate Commercial Vehicle On-board Data to Vehicle Manager

Overview: This process shall be responsible for providing the communicationadetérfough which the

commercial vehicle manager (or commercial vehicle driver acting in the role of the manager) can access the data
stored on-board a commercial vehicle. The process shall also support the exchange of unformatted messages
between the commercial vehicle manager and driver, and the ability of the driver to send the on-board data to the
manager as an unsolicited data flow.

2.6.3 Subsystem Interfaces for CVS

Commercial Vehicle => Commercial Vehicle Subsystem

Physical Architecture Flow Name: vehicle measures

Sensing information from vehicle sensors.

Logical Architecture Reference Flow: fcv_brake_condition
This data flow is used within the Manage Commercial Vehicle function. It contains analog data from on-board
commercial vehicle sensors from which the current condition of the vehicle's brakes can be determined.

Logical Architecture Reference Flow: fcv_cargo_data

This data flow is sent from the basic vehicle to the Provide Vehicle Monitoring and Control function. It contains sensor
input from which the following can be determined: cargo_type - solid, liquid, powder, flammable liquid, livestock, etc.,
cargo_hazmat - details of the HAZMAT designation (if any) for the cargo, cargo_weight - the actual weight of the cargo
including its packaging, i.e. what weight the vehicle is actually carrying, cargo_packaging - the type of container in
which the cargo is held, e.g. closed ISO container, tank, open container, refrigerated container, etc. Size is 4 bytes per
cargo element.

Logical Architecture Reference Flow: fcv_cargo_safety_status

This data flow is used within the Manage Commercial Vehicle function. It contains analog data from on-board
commercial vehicle sensors from which the current condition of the vehicle's cargo can be determined. The data flow has
been sized at 4 bytes per sensor with 4 sensors, giving a total of sixteen (16) bytes.

Logical Architecture Reference Flow: fcv_distance_travelled
This data flow is used within the Manage Commercial Vehicle function. It contains data from on-board commercial
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vehicle sensors from which the total distance traveled by the vehicle (miles) can be determined.

Logical Architecture Reference Flow: fcv_driver_safety_status

This data flow is used within the Manage Commercial Vehicle function. It contains data which on-board commercial
vehicle sensors can use to determine the following: driver_state - the ability of the driver to control the vehicle, negative
factors being such things as alcohol on the breath, too many mistakes, etc. injuries - any detectable problems with the
vehicle occupants, e.g. sudden change in heart rate, pulse, breathing, etc. The data flow has been sized at 4 bytes per
sensor with 8 sensors, giving a total of thirty two (32) bytes.

Logical Architecture Reference Flow: fcv_driver_status
This data flow is used within the Manage Commercial Vehicle function. It contains analog data from on-board
commercial vehicle sensors from which the current driver status can be determined.

Logical Architecture Reference Flow: fcv_lock_tag_data

This data flow is sent from a commercial vehicle to the Manage Commercial Vehicles function. It contains the current
status of the lock tag that is used to control access to commercial vehicle cargoes that are being taken across borders,
and is sent in response to an earlier request.

Logical Architecture Reference Flow: fcv_vehicle_safety_status
This data flow is used within the Manage Commercial Vehicle function. It contains analog data from on-board
commercial vehicle sensors from which the extent of a vehicle's collision damage can be determined.

Logical Architecture Reference Flow: fcv_weight

This data flow is used within the Manage Commercial Vehicle function. It contains analog data from on-board
commercial vehicle sensors from which the vehicle's gross weight can be determined in tons (US). Size is 4 bytes per
sensor, with two sensors.

Commercial Vehicle Check => Commercial Vehicle Subsystem

Physical Architecture Flow Name: border clearance event record

Results of border clearance check.

Logical Architecture Reference Flow: cv_on_board_border_record

This data flow is used within the Manage Commercial Vehicles function. It contains the results of the of the border
clearance checks at a commercial vehicle roadside border crossing facility. The data flow consists of the following data
items each of which is defined in its own DDE: cv_credentials_details anchoard_border_details.

Physical Architecture Flow Name: clearance event record

Results of vehicle clearance activity.

Logical Architecture Reference Flow: cv_on_board_screening_record

This data flow is used within the Manage Commercial Vehicles function and contains the results of the screening of a
commercial vehicle at a particular commercial vehicle roadside checking facility. The data flow consists of the following
data items each of which is defined in its own DDE: cv_credentials_detailsom dvoard_screening_details.

Physical Architecture Flow Name: electronic clearance request

Request for electronic clearance data (Toll, safety, customs, etc.).

Logical Architecture Reference Flow: cv_request_electronic_clearance_data
This data flow is used within the Manage Commercial Vehicles function. It contains a request from a commercial
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vehicle roadside checkstation or border crossing facility for the output of the current contents of a commercial vehicle's
tag, plus the cargo lock tag, if one is being carried by the vehicle.

Physical Architecture Flow Name: lock tag data request

Request to supply lock information on cargo lock for retransmission to international border crossing station.

Logical Architecture Reference Flow: cv_request_electronic_clearance_data
This data flow is used within the Manage Commercial Vehicles function. It contains a request from a commercial
vehicle roadside checkstation or border crossing facility for the output of the current contents of a commercial vehicle's

tag, plus the cargo lock tag, if one is being carried by the vehicle.

Physical Architecture Flow Name: on-board safety request
Request for onboard vehicle safety data.

Logical Architecture Reference Flow: cv_request_on_board_data
This data flow is used within the Manage Commercial Vehicles function by the commercial vehicle roadside processing
to request on-board data from a commercial vehicle. It contains the following data items each of which is defined in its

own DDE: cv_roadside_facility_identity + cv_roadside_facility_address.

Physical Architecture Flow Name: pass/pull-in

Command to commercial vehicle to pull into inspection station.

Logical Architecture Reference Flow: cv_on_board_pull_in_output
This data flow is used in the Manage Commercial Vehicles function and contains the output result of the commercial

vehicle safety or screening processes, in terms of a pull-in or pass decision for the vehicle, or a general pull-in pass
decision for all vehicles, or a pull-in decision based on a problem with reading the vehicle's tag. It consists of the
following data items, each of which is defined in its own DDE: [cv_genpudltin | cv_screening_pull_in_output |

cv_safety pull_in_output | cv_border_pull_in_output].

Physical Architecture Flow Name: safety inspection record

Record containing results of commercial vehicle safety inspection.

Logical Architecture Reference Flow: cv_inspection_data_output
This data flow is used within the Manage Commercial Vehicle function and contains the results of the commercial

vehicle roadside inspection. These are down loaded for storage on-board the vehicle.

Physical Architecture Flow Name: screening request

Request for screening data based on vehicle and possibly cargo's tags.

Logical Architecture Reference Flow: cv_request_electronic_clearance_data
This data flow is used within the Manage Commercial Vehicles function. It contains a request from a commercial

vehicle roadside checkstation or border crossing facility for the output of the current contents of a commercial vehicle's
tag, plus the cargo lock tag, if one is being carried by the vehicle.

Commercial Vehicle Driver => Commercial Vehicle Subsystem

Physical Architecture Flow Name: CVO driver initialization
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Commercial vehicle driver and vehicle information and requests to the commercial vehicle managing system.

Logical Architecture Reference Flow: fcvd_activity request

This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains an
activity number which may be one of the following: 1 - request route, 2 - request preclearance, 3 - store route, 4 -
provide list of stored routes 5 - display route details 6 - delete route. Values of three (3) and four (4) must be
accompanied by a route number.

Logical Architecture Reference Flow: fcvd_carrier_number
This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains the
commercial vehicle carrier identification number to be entered into the commercial vehicle's tag data store.

Logical Architecture Reference Flow: fcvd_driver_data_input
This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and includes the
driver's log data as required by state and federal agencies as well as requested data for the previously input data type.
This data is to be used by the on-board vehicle data collection system.

Logical Architecture Reference Flow: fcvd_driver_general_message

This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains a
general message for output to the commercial vehicle fleet manager as part of the on-board vehicle data. Its size will be
restricted in a way that will depend upon the mechanism by which the data is input, e.g. time (1 minute?) for voice
input, number of characters (5127?) for typed input.

Logical Architecture Reference Flow: fcvd_driver_input_type

This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains an
indication of the type of data that the driver wants to input to the on-board vehicle data collection system. This type

may be one of the following: 1 - cargo_data, 2 - repairs and service records, 3 - inspection and maintenance data, 4 - fuel
purchase data, 5 - driver identity, 6 - driver_credentials, 7 - driver_license_citations, 8 - carrier_identity, 9 -
data_store_contents.

Logical Architecture Reference Flow: fcvd_driver_number
This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains the
commercial vehicle driver identification number to be entered into the commercial vehicle's tag data store.

Logical Architecture Reference Flow: fcvd_enroliment_payment_request

This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains a
request for payment of the taxes and duties needed to cover the enrollment of a particular class of vehicle and cargo at a
particular weight on a particular route. The data will include thetatanumber from which the costs are to be

deducted (12 bytes) and the route number (4 bytes) to which they apply. Drivers will make this request because they

are acting on the role of their own fleet managers, i.e. they will be owner drivers.

Logical Architecture Reference Flow: fcvd_enrollment_request

This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains a
request for the enroliment of a particular class of vehicle (1 byte) and cargo (2 bytes) at a particular weight (6 bytes) on
a particular route (4 bytes). Drivers will make this request because they are acting on the role of their own fleet
managers, i.e. they will be owner/operators.

Logical Architecture Reference Flow: fcvd_other_data_input

This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains the
response to an earlier request for input of other data. Drivers will make this reggmssdthey are acting on the role

of their own fleet managers, i.e. they will be owner drivers.

Logical Architecture Reference Flow: fcvd_request_routing_instructions

This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains a
request for instructions on which route to take and any cargo that must be picked up or dropped off at the origin,
destination and/or intermediate points along the route. This data does not include any route guidance instructions as the
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driver will be able to obtain this data through the Provide Driver and Traveler Services function when the route origin,
destination and intermediate points are known.

Logical Architecture Reference Flow: fcvd_request_tag_data_output

This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function. It contains a
request for the output of the current data that is stored on a commercial vehicle's two tag. Only the data that can be
written by the manager is output.

Logical Architecture Reference Flow: fcvd_route_data

This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains
data input in response to a previous request for the input of route data. Drivers will make this seguesst they are
acting on the role of their own fleet managers, i.e. they will be owner drivers.

Logical Architecture Reference Flow: fcvd_route_request

This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains a
request for a route to be provided. Drivers will make this request because they are acting on the role of their own fleet
managers, i.e. they will be owner drivers.

Logical Architecture Reference Flow: fcvd_trip_identity
This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains the
commercial vehicle trip identification number to be entered into the vehicle's tag data store.

Logical Architecture Reference Flow: fcvd_vehicle_number
This data flow is sent from the commercial vehicle driver to the Manage Commercial Vehicles function and contains the
commercial vehicle identification number to be entered into the commercial vehicle's tag data store.

Commercial Vehicle Subsystem => Commercial Vehicle

Physical Architecture Flow Name: lock tag data request

Request to supply lock information on cargo lock for retransmission to international border crossing station.

Logical Architecture Reference Flow: tcv_lock_tag_data_request

This data flow is sent to a commercial vehicle from the Manage Commercial Vehicles function. It contains a request for
the provision of the current status of the lock tag that is used to control access to commercial vehicle cargoes that are
being taken across borders.

Commercial Vehicle Subsystem => Commercial Vehicle Check

Physical Architecture Flow Name: electronic clearance data

Information required for electronic clearance (toll, safety, customs, etc.).

Logical Architecture Reference Flow: cv_electronic_clearance_data

This data flow is used within the Manage Commercial Vehicles and Provide Electronic Payment Services functions. It
contains data that has been stored on a commercial vehicle tag to enable its identification at commercial vehicle roadside
checkstation facilities for the purposes of electronic clearance, and/or safety inspection, and/or border clearance, as well
as at toll plazas for toll payment collection. The data flow consists of the following data items each of which is defined

in its own DDE: cv_on_board_tag_data + cv_lock_tag_data.

Physical Architecture Flow Name: lock tag data

Tag information on cargo lock.
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Logical Architecture Reference Flow: cv_electronic_clearance_data

This data flow is used within the Manage Commercial Vehicles and Provide Electronic Payment Services functions. It
contains data that has been stored on a commercial vehicle tag to enable its identification at commercial vehicle roadside
checkstation facilities for the purposes of electronic clearance, and/or safety inspection, and/or border clearance, as well
as at toll plazas for toll payment collection. The data flow consists of the following data items each of which is defined

in its own DDE: cv_on_board_tag_data + cv_lock_tag_data.

Physical Architecture Flow Name: on board safety data

Vehicle safety data measured by vehicle sensors and sent to inspection stations

Logical Architecture Reference Flow: cv_on_board_data

This data flow is used within the Manage Commercial Vehicles function to send on-board commercial vehicle data from
the vehicle to a commercial vehicle roadside facility. It contains the following data items each of which is defined in its
own DDE: cv_identity_details + cv_credentials + cv_driver_credentials + cv_driver_license_citations +
cv_repairs_and_service_records + cv_inspection_data + cv_inspection_activities_data + cv_fuel_purchase_data +
cv_safety_systems_diagnostics_results + cv_vehicle_log + cv_log_data + cv_not_pulled_in.

Physical Architecture Flow Name: screening data

Data stored in vehicle's tag allowing electronic clearance at border crossings, debits at toll plazas, and clearance at safety
inspections.

Logical Architecture Reference Flow: cv_electronic_clearance_data

This data flow is used within the Manage Commercial Vehicles and Provide Electronic Payment Services functions. It
contains data that has been stored on a commercial vehicle tag to enable its identification at commercial vehicle roadside
checkstation facilities for the purposes of electronic clearance, and/or safety inspection, and/or border clearance, as well
as at toll plazas for toll payment collection. The data flow consists of the following data items each of which is defined

in its own DDE: cv_on_board_tag_data + cv_lock_tag_data.

Commercial Vehicle Subsystem => Commercial Vehicle Driver

Physical Architecture Flow Name: alerts, messages

Specific alerts and messages related to Commercial Vehicles (e.g. trucks not advised, trucks over 10 tons not allowed on
bridge, route details)

Logical Architecture Reference Flow: tcvd_critical_safety_problem
This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicle function and contains
details of any commercial vehicle on-board safety problems which have been detected by processes within the function.

Logical Architecture Reference Flow: tcvd_data_request

This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicles function and contains a
request for the input of additional data to allow a previously requested action to be implemented. Driversivall r

this data in response to previous data inmelise they are acting on the role of their own fleet managers, i.e. they

will be owner drivers.

Logical Architecture Reference Flow: tcvd_on_board_pull_in_output

This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicle function. It represents the
message to be sent to the driver of a vehicle that is being pulled in to a commercial vehicle roadside checking facility.
This may be because problems with credentials, safety, or reading data from the tag of a particular vehicle, or a general
pull-in request for all vehicles. It may also be output by a commercial vehicle roadside border crossing facility due to a
problem with clearing a vehicle through a border crossing check point. The data will be output directly to the driver in
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the vehicle cab and not using any mechanism external to the vehicle.

Logical Architecture Reference Flow: tcvd_route_data

This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicles function and contains
details of a route for a commercial vehicle, together with the location and type of each roadside facility along the route.
Drivers will receive this data in neanse to previous data inpugdause they are acting on the role of their own fleet
managers, i.e. they will be owner drivers.

Physical Architecture Flow Name: CVO Pull in message

Message sent to commercial vehicle driver requesting pull in to inspection/verification stop along with inspection
results.

Logical Architecture Reference Flow: tcvd_type_input_request
This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicle function and contains the
request for the type of data to be input to be provided by the driver.

Physical Architecture Flow Name: log information

Request information to be entered into the driver log.

Logical Architecture Reference Flow: tcvd_confirm_data_stored
This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicles function and contains
confirmation that the previously entered data has been stored in the on-board vehicle unit.

Logical Architecture Reference Flow: tcvd_data_input_request

This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicles function and contains the
request for the driver to input data for the type of data previously requested. It is part of a data input dialogue that the
driver has with the vehicle's on-board data collection system.

Logical Architecture Reference Flow: tcvd_enroliment_confirmation

This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicles function and contains
confirmation that a request for the enrollment of a particular class of vehicle and cargo at a particular weight on a
particular route has been accepted and includes a list of the required taxes and duties together with their costs. Drivers
will receive this data in rg®nse to previous data inpugdause they are acting on the role of their own fleet managers,

i.e. they will be owner drivers.

Logical Architecture Reference Flow: tcvd_enroliment_payment_confirmation

This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicles function and contains
confirmation that a payment for the enrollment of a particular class of vehicle and cargo at a particular weight on a
particular route has been accepted. Drivers will receive this datgimnsesto previous data inpuedause they are

acting on the role of their own fleet managers, i.e. they will be owner drivers.

Logical Architecture Reference Flow: tcvd_other_data_request

This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicles function and contains the
identities of data items needed to complete all the data needed for a route to be stored in the data store, of commercial
vehicle routes, but which have yet to be provided by the driver. Drivers will receive this dafpoimseeto previous

data input bcause they are acting on the role of their own fleet managers, i.e. they will be owner drivers.

Logical Architecture Reference Flow: tcvd_output_data
This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicle function and contains the
data output previously requested by a commercial vehicle driver.

Logical Architecture Reference Flow: tcvd_output_tag_data
This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicles function. It contains the
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output of the current contents of a commercial vehicle's type two tag, produced in response to a previous request from
the driver.

Logical Architecture Reference Flow: tcvd_routing_instructions

This data flow is sent to the commercial vehicle driver from the Manage Commercial Vehicles function and contains
details of a route for a commercial vehicle, together with instructions about cargo that is to be picked up and/or dropped
off at the origin, destination and/or intermediate points along the route.

Commercial Vehicle Subsystem => Fleet and Freight Management

Physical Architecture Flow Name: driver and vehicle information

Requests from the driver and vehicle for routing, payment, and enrollment information.

Logical Architecture Reference Flow: cf_driver_route_instructions_request

This data flow is used within the Manage Commercial Vehicles function and contains a request from the commercial
vehicle driver for output of the driver route instructions. It consists of the following data items each of which is defined
in its own DDE: cv_driver_number + cv_route_number.

Logical Architecture Reference Flow: cv_driver_enroliment_payment_request

This data flow is used within the Manage Commercial Vehicles function and contains data required to enable payment
for enrollment of a commercial vehicle for the use of a particular route as provided by the commercial vehicle driver. It
consists of the following data items each of which is defined in its own DDE: aurctiumber +

cv_driver_credit_identity + cv_route_number.

Logical Architecture Reference Flow: cv_driver_enrollment_request

This data flow is used within the Manage Commercial Vehicles function and contains data required for the enroliment
of a commercial vehicle on a particular route as provided by a commercial vehicle driver. It consists of the following
data items each of which is defined in its own DDE: cv_cargo_class + cv_mauatber + cv_trip_identity +
cv_vehicle_class + cv_weight_class.

Logical Architecture Reference Flow: cv_driver_route_request

This data flow is used within the Manage Commercial Vehicles function by the commercial vehicle driver to request a
commercial vehicle route. It contains the following data items each of which is defined in its own DDE: trip_request +
route_type.

Logical Architecture Reference Flow: cv_driver_storage_request

This data flow is used within the Manage Commercial Vehicles function to manage the store of routes used by the
commercial vehicle driver. It consists of the following data items each of which is defined in its own DDE:
cv_storage_action_flag + cv_route_number.

Logical Architecture Reference Flow: cv_static_route_data
This data flow is used within the Manage Commercial Vehicles function. It contains the data for a static based route
provided as a result of data provided by the commercial vehicle driver acting as a fleet manager.

Physical Architecture Flow Name: on board vehicle data

Condition of the commercial vehicle sent to commercial vehicle manager primarily for maintenance purposes.

Logical Architecture Reference Flow: cf on_board_vehicle_data

This data flow is used within the Manage Commercial Vehicle function and contains data collected on-board a
commercial vehicle output of which has been requested by the commercial vehicle manager. It consists of the following
data items each of which is defined in its own DDE:@v _board_data + cv_general_output_message +
vehicle_location_for_cv.
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Logical Architecture Reference Flow: cf _tag_data_store_output

This data flow is used within the Manage Commercial Vehicles function. It contains the output of the data currently
being held by a type two commercial vehicle tag as previously requested by the commercial vehicle manager. The data
flow consists of the following data items each of which is defined in its own DDE: cv_credentials_details +
cv_trip_identity.

Commercial Vehicle Subsystem => Vehicle

Physical Architecture Flow Name: commercial vehicle data

Information about the commercial vehicles cargo, credentials, and payments.

Logical Architecture Reference Flow: cv_driver_enrollment_cost

This data flow is sent from the Manage Commercial Vehicles function to the Provide Electronic Payment Services
function. It contains the cost of the electronic credential filing and taxes, payment of which was previously requested
by the commercial vehicle driver acting in the role of fleet manager, and is only sent when the cost is to be deducted
from the credit stored on the payment instrument being used by the driver. The data flow consists of the following data
items each of which is defined in its own DDE: cvoami_billed + stored_credit.

Logical Architecture Reference Flow: processed_cargo_data
This data flow is used within the Provide Vehicle Monitoring and Control function. It contains data obtained from the
processing by sensors of analog data received on-board the vébiatelee composition and state of its cargo.

Fleet and Freight Management => Commercial Vehicle Subsystem

Physical Architecture Flow Name: fleet to driver update

Updated instructions to the driver including dispatch, routing, and special instructions

Logical Architecture Reference Flow: cf_driver_route_instructions

This data flow is used within the Manage Commercial Vehicles function and contains the driver route and loading
instructions related to a particular route and driver for output to the commercial vehicle driver. It consists of the
following data items each of which is defined in its own DDE: cf_driver_route + cf_driver details.

Logical Architecture Reference Flow: cf request_on_board_vehicle_data

This data flow is used within the Manage Commercial Vehicles function. It contains a request from the commercial
vehicle manager for the commercial vehicle to output the on-board data it has collected, plus any general message data
from the driver. The data flow consists of the following data items each of which is defined in its own DDE:
cv_on_board_data_required + cv_general_input_message.

Logical Architecture Reference Flow: cf_tag_data_store_request

This data flow is used within the Manage Commercial Vehicles function. It contains a request for the current on-board
commercial vehicle tag data to be sent to the process that provides the interface with the commercial vehicle manager.
This data flow is sent in response to a request by the manager for the output of the current tag data.

Logical Architecture Reference Flow: cf _tag_data_store_write

This data flow is used within the Manage Commercial Vehicles function. It contains on-board commercial vehicle tag
data that is loaded by the commercial vehicle manager and is used by other processes in the function. The data flow
consists of the following data items each of which is defined in its own DDE: cv_credentials_details + cv_trip_identity
+ tag_identity.

Logical Architecture Reference Flow: cv_driver_enrollment_information
This data flow is used within the Manage Commercial Vehicles function and contains data about the taxes and duties
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required for a commercial vehicle to be enrolled for a particular route as provided by the commercial vehicle driver. It
consists of the following data items each of which is defined in its own DDE: cv_muméer + cv_taxes_and_duties.

Logical Architecture Reference Flow: cv_driver_enrollment_payment_confirmation

This data flow is used within the Manage Commercial Vehicles function to confirm that a payment of the taxes and
duties for the enrollment of a particular commercial vehicle cargo, weight and type on a particular route from the
commercial vehicle driver has been accepted. It consists of the following data items each of which is defined in its own
DDE: cv_account_number + cv_amount_billed + cv_driver_credit_identity + cv_route_number.

Logical Architecture Reference Flow: cv_driver_route_data

This data flow is used within the Manage Commercial Vehicle function and contains data about a vehicle route
requested by a commercial vehicle driver. It consists of the following data items each of which is defined in its own
DDE: cv_route_data + route_type + cv_route_number.

Logical Architecture Reference Flow: cv_static_route_request

This data flow is used within the Manage Commercial Vehicles function. It contains the data from which a static route
can be determined for a commercial vehicle and is supplied by the commercial vehicle driver acting as a fleet manager.
The data flow consists of the following data items each of which is defined in its own DDE:
constraint_onacceptable_travel_time + constraioh_ahs_lanes + constraint_on_eta_change +

constraint_on_interstate + constraint_on_load_classification + constraint_on_urban + constraint_on_vehicle_type +
destination + departure_time + desired_arrival_time + modes + origin + preferred_alternate_routes +
preferred_route_segments + preferred_routes + preferred_weather_conditions.

Vehicle => Commercial Vehicle Subsystem

Physical Architecture Flow Name: commercial vehicle data request

Request for commercial vehicle information (cargo, driver's credit, vehicle location).

Logical Architecture Reference Flow: cargo_data_request

This data flow is used within the Provide Vehicle Monitoring and Control function. It contains a request for data about
a vehicle's cargo including any damage report to be sent back in reply.

Logical Architecture Reference Flow: cv_driver_credit_identity

This data flow is sent from the Provide Electronic Payments Services function to the Manage Commercial Vehicles
function. It contains the credit identity of a commercial vehicle driver or the amount of stored credit obtained from the
payment instrument terminator and consists of the following data items each of which is defined in its own DDE:
credit_identity + stored_credit.

Logical Architecture Reference Flow: vehicle_location_for_cv

This data flow is sent from the Provide Driver and Traveler Services function to the Manage Commercial Vehicles
function. It contains the vehicle location data for use in reporting on-board data to the commercial fleet manager, or the
driver acting in this role. The data is computed from data input to sensors controlled by the processes that determines
vehicle location. The data flow consists of the following data item which is defined in its own DDE: location_identity.

2.6.4 Subsystem Architecture Flow Diagram
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2.7 Emergency Management

This subsystem resides in a commercial vehicle and provides the sensory, processing, storage, and communications
functions necessary to support safe and efficient commercial vehicle operations. The Commercial Vehicle Subsystem
provides two-way communications between the commercial vehicle drivers, their fleet managers, and roadside officials
and provides HAZMAT response teams with timely and accurate cargo contents information after a vehicle incident.
This subsystem provides the capability to collect and process vehicle, cargo, and driver safety data and status and ale
the driver whenever there is a potential safety problem. Basic identification and safety status data are supplied to
inspection facilities at mainline speeds. In addition, the subsystem will automatically collect and record mileage, fuel
usage, and border crossings.

2.7.1 Alternative Configurations

The Emergency Management Subsystem may represent any collection of Public Safety Agencies or Private concerns
dealing with Public Safety. As illustrated in Figure 2.7-1, the Emergency Management Subsystem provides the capabil
to manage emergency vehicles and exchange information with other such agencies. It also provides an interface betw
existing emergency telephone support and E911 centers. The emergency management subsystem may also be combi
in the same location as a traffic management subsystem to provide integrated incident management.

Local 911 Center
) E911 Emergency
~
Y, Telephone
Police Car
EVSS,VS
Local Police
State Police Vehicle = Hazmat Fleet Manage
FMS
Emergency Management
[AREA) Freight and Fleet Managemert
O Subsystem
— Mayday Service
- EM
Traveler with Mayday
Emergency Management
PIAS / \ RTS
Personal Information Access Remote Traveler Support
Subsystem

City TMC
T™S

Traffic Management Subsystem

Automated Mayday
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Vehicle Subsystem

Transit Agency

TRMS

Transit Management Subsyste|

3

Figure 2.7-1 Alternative Configurations of the Emergency Management Subsystem
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2.7.2 Subsystem Equipment Packages and Supporting Process Specifications for EM

Emergency Call-Taking
This Equipment package supports the emergency call-taker, collecting available information about the caller and the
reported emergency, and forwarding this information to other equipment packages that formulate and manage the
emergency response. This equipment packaggives 9-1-1, 7-digit local access, and motorist call-box calls and
interfaces to other agencies to assist in the verification and assessment of the emergency and to forward the emergency
information to the appropriate response agency.

Process Specifications
51.1 Identify Emergencies from Inputs

Overview: This process shall enable existing emergency centers to receive the calls, detgyonige res

requirements (enough to determine what responding agencies to notify), and route distress calls to those
predesignated responding agencies. This process shall provide the identified emergency information in a standard
format as required. Every set of emergency data received shall be assigned a level of confidence by the process
depending on its source, so that the subsequent processes can assess the level of response to be provided. This
process shall include verification, in that it shall determine if a number of inputs might all be referring to the same
incident, then designate that incident in its notifications to responding agencies. By reconciling numerous reports
and other collaborative information from the field (e.g., CCTV images, reports from field staff), the verification
function confirms the existence, location, and nature of a reported emergency.

5.1.3 Communicate Emergency Status

Overview: This process shall receive the emergency servigernss plans and the status of their implementation

for dissemination to other ITS functions. That dissemination shall be subject to sanitation according to
pre-arranged rules, implemented in this process. The process shall also read data about emergency responses
from the emergency services action log. All data shall be communicated by the process in standard formats to
travelers, drivers, and other ITS functions. In the case of in-vehicle, personal traveler, and transit emergencies,
after each emergency becomes a verified incident, the data shall be s&mt as sew status or plan data is
received. Dissemination shall be controlled according to rules determined in this process to limit the information
transmitted to that information useful to the receiver. Emergency information that is received from the emergency
telephone system or E911 operators, shall be disseminated only when the response plan daizeisdulst r

That has the effect of only disseminating data on incidents that have been verified, since only verified incidents
will have response plans. The process shall also extract data from the emergency service action log on request
from processes in other ITS functions, and from the emergency services operator.

5.2 Provide Operator Interface for Emergency Data

Overview: This process shall provide the emergency services operator with an interface to the other processes in
the Manage Emergency Services function. The process shall enable the operator to review and update the data
used to allocate emergency services to incidents, applying temporary overrides to current emergency service
allocations to suit the special needs of a current incident, and requesting output of the log of emergency service
actions. It shall also enable the output of a message showing the failure of an emergency vehicle dispatched in
response to an incident. This output shall override all other outputs. The process shall support inputs from the
emergency services operator in both manual and audio form, and shall provide its outputs in audible and visual
forms. The visual output may appear in either hardcopy or as a display, or both, and an audible output shall
accompany the emergency vehicle dispatch failure message.

Emergency Dispatch
This Equipment package supports efficient dispatch of emergency vehicles. It tracks emergency vehicles, dispatches
these vehicles to an incident, and provides safe and efficient routes based on real-time traffic information.

Process Specifications

5.2 Provide Operator Interface for Emergency Data
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Overview: This process shall provide the emergency services operator with an interface to the other processes in
the Manage Emergency Services function. The process shall enable the operator to review and update the data
used to allocate emergency services to incidents, applying temporary overrides to current emergency service
allocations to suit the special needs of a current incident, and requesting output of the log of emergency service
actions. It shall also enable the output of a message showing the failure of an emergency vehicle dispatched in
response to an incident. This output shall override all other outputs. The process shall support inputs from the
emergency services operator in both manual and audio form, and shall provide its outputs in audible and visual
forms. The visual output may appear in either hardcopy or as a display, or both, and an audible output shall
accompany the emergency vehicle dispatch failure message.

5.3.2 Dispatch Vehicle

Overview: This process shall direct selected emergency vehicles and drivers to respond to an ew@dent, r
acknowledgement that they will in fact respond, and provide them with the location and details of the incident.
The data about the incident shall beaived from the process in the Manage Emergency Services function
responsible for selecting the vehicles for the response. If called for, the process shall also request emergency
vehicle routing from the Provide Driver and Traveler Services function and send details to the Manage Traffic
function to request a (green wave) be provided for the vehicle(s) if that mode of priority is available and chosen.
The data for the emergency vehicle driver shall be sent to the driver interface process.

5.3.6 Maintain Vehicle Status

Overview: This process shall maintain a data store of the current status of all emergency vehicles available for
dispatch and that have been dispatched. It shall provide data from the store on request from other processes and
shall update the contents of the store with new agteived from other processes. The process shall output the
status of a vehicle to the process responsible for vehicle tracking for as long as it is on its way to an incident, to
update ETA estimates and enable local vehicle priority to be given at intersections, if that mode of priority is
chosen and granted.

5.5 Update Emergency Display Map Data

Overview: This process shall provide updates to the store of digitized map data used as the background for
displays of incidents and emergencies produced by processes in the Manage Emergency Services function. The
process shall obtain the new data from a specialist data supplier or some other appropriate data source, on
receiving arupdate request from the emergency system operatoraicggofocess within the Manage Emergency
Services function.

Emergency Response Management

This Equipment package develops and stores emergency response plans and manages overall coordinated response to
emergencies. It tracks the availability of resources and assists in the appropriate allocation of these resources for a
particular emergency response. This Equipment package provides coordination between multiple allied agencies before
and during emergencies to implement emergency response plans and track progress through the incident. It provides
vital communications linkages which provide real-time information to emergency response personnel in the field.

Process Specifications
5.1.2 Determine Coordinated Response Plan

Overview: This process shall determine the appropriate response for a verified emergency. The process shall
classify and prioritize the emergency and use this assessment to determine an appropriate response plan. A
detailed description of the emergency and the suggested response plan shall be sent to other processes for
implementation. The same information shall also be forwarded to other emergency centers (other EM) for
information and possible action.

5.1.3 Communicate Emergency Status

Overview: This process shall receive the emergency servigenss plans and the status of their implementation
for dissemination to other ITS functions. That dissemination shall be subject to sanitation according to
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pre-arranged rules, implemented in this process. The process shall also read data about emergency responses
from the emergency services action log. All data shall be communicated by the process in standard formats to
travelers, drivers, and other ITS functions. In the case of in-vehicle, personal traveler, and transit emergencies,
after each emergency becomes a verified incident, the data shall be s&mt as sew status or plan data is

received. Dissemination shall be controlled according to rules determined in this process to limit the information
transmitted to that information useful to the receiver. Emergency information that is received from the emergency
telephone system or E911 operators, shall be disseminated only when the response plan datzeisduist r

That has the effect of only disseminating data on incidents that have been verified, since only verified incidents
will have response plans. The process shall also extract data from the emergency service action log on request
from processes in other ITS functions, and from the emergency services operator.

514 Manage Emergency Response

Overview: This process shall enable existing emergency centers to receive emergency calls, detpomége res
requirements to the extent necessary to route the information, and route distress calls and emergency information
to predesignated responding agencies and vehicles. All identified emergency information shall be provided by the
process in a standard format as required. The process shall also communicate with commercial fleet managers to
obtain details of cargo and other vehicle data where this will affect the response of the emergency services, e.g., in
the case of a vehicle carrying a HAZMAT load. The current status of all emergency service responses shall be
stored by the process in an action log, for access by the communications process.

5.15 Manage Emergency Service Allocation Store

Overview: This process shall manage the store of data that defines the way in which the emergency service
resources shall be deployed in response to emergencies. Deployment shall vary by certain criteria, such as, type
of emergency, source of information, time of day, location, etc. Parameters to define this allocation shall be loaded
into the data store following receipt from the process that provides the emergency services operator interface.

5.2 Provide Operator Interface for Emergency Data

Overview: This process shall provide the emergency services operator with an interface to the other processes in
the Manage Emergency Services function. The process shall enable the operator to review and update the data
used to allocate emergency services to incidents, applying temporary overrides to current emergency service
allocations to suit the special needs of a current incident, and requesting output of the log of emergency service
actions. It shall also enable the output of a message showing the failure of an emergency vehicle dispatched in
response to an incident. This output shall override all other outputs. The process shall support inputs from the
emergency services operator in both manual and audio form, and shall provide its outputs in audible and visual
forms. The visual output may appear in either hardcopy or as a display, or both, and an audible output shall
accompany the emergency vehicle dispatch failure message.

53.1 Select Response Mode

Overview: This process shall select the appropriate emergency services and their vehicle(s) to respond to
incidents. The process shall determine the type and number of vehicles to be dispatched, and provide the
vehicle(s) with information on the type and location of the incident. It shall request data about the vehicles that
are available from the interface process to the data store of emergency vehicle status. Once the vehicle
determination has been made, the status data shall be changed by the process, and incident data sent to the
process responsible for the actual dispatch of the vehicle(s).

5.34 Assess Response Status

Overview: This process shall assess the status of emergency vehicles that are responding to an incident. In

making its assessment, the process shall use data from the process managing a store of vehicle status, plus data
from the emergency vehicle driver interface process. The process shall send the results of the assessment to the
process responsible for managing emergency and emergency response information and update the store of vehicle
status.
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5.5 Update Emergency Display Map Data

Overview: This process shall provide updates to the store of digitized map data used as the background for
displays of incidents and emergencies produced by processes in the Manage Emergency Services function. The
process shall obtain the new data from a specialist data supplier or some other appropriate data source, on
receiving arupdate request from the emergency system operatoraicegofocess within the Manage Emergency
Services function.

Mayday Support

This Equipment package receives Mayday messages, determines an appropaateresid either uses internal

resources or contacts a local agency to provide that response. The nature of the emergency is determined based on the
information in the mayday message as well as other inputs. This package effectively serves aa@nhaterden

automated mobile mayday systems and the local public safety answering point for messages which require a public
safety response.

Process Specifications
51.1 Identify Emergencies from Inputs

Overview: This process shall enable existing emergency centers to receive the calls, detgyonige res

requirements (enough to determine what responding agencies to notify), and route distress calls to those
predesignated responding agencies. This process shall provide the identified emergency information in a standard
format as required. Every set of emergency data received shall be assigned a level of confidence by the process
depending on its source, so that the subsequent processes can assess the level of response to be provided. This
process shall include verification, in that it shall determine if a number of inputs might all be referring to the same
incident, then designate that incident in its notifications to responding agencies. By reconciling numerous reports
and other collaborative information from the field (e.g., CCTV images, reports from field staff), the verification
function confirms the existence, location, and nature of a reported emergency.

5.1.2 Determine Coordinated Response Plan

Overview: This process shall determine the appropriate response for a verified emergency. The process shall
classify and prioritize the emergency and use this assessment to determine an appropriate response plan. A
detailed description of the emergency and the suggested response plan shall be sent to other processes for
implementation. The same information shall also be forwarded to other emergency centers (other EM) for
information and possible action.

5.1.3 Communicate Emergency Status

Overview: This process shall receive the emergency servigenss plans and the status of their implementation

for dissemination to other ITS functions. That dissemination shall be subject to sanitization according to
pre-arranged rules, implemented in this process. The process shall also read data about emergency responses
from the emergency services action log. All data shall be communicated by the process in standard formats to
travelers, drivers, and other ITS functions. In the case of in-vehicle, personal traveler, and transit emergencies,
after each emergency becomes a verified incident, the data shall be semt as sew status or plan data is
received. Dissemination shall be controlled according to rules determined in this process to limit the information
transmitted to that information useful to the receiver. Emergency information that is received from the emergency
telephone system or E911 operators, shall be disseminated only when the response plan datzeiséduist r

That has the effect of only disseminating data on incidents that have been verified, since only verified incidents
will have response plans. The process shall also extract data from the emergency service action log on request
from processes in other ITS functions, and from the emergency services operator.

5.2 Provide Operator Interface for Emergency Data

Overview: This process shall provide the emergency services operator with an interface to the other processes in
the Manage Emergency Services function. The process shall enable the operator to review and update the data
used to allocate emergency services to incidents, applying temporary overrides to current emergency service
allocations to suit the special needs of a current incident, and requesting output of the log of emergency service
actions. It shall also enable the output of a message showing the failure of an emergency vehicle dispatched in
response to an incident. This output shall override all other outputs. The process shall support inputs from the
emergency services operator in both manual and audio form, and shall provide its outputs in audible and visual
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forms. The visual output may appear in either hardcopy or as a display, or both, and an audible output shall
accompany the emergency vehicle dispatch failure message.

2.7.3 Subsystem Interfaces for EM

Emergency Management => Emergency System Operator

Physical Architecture Flow Name: emergency operations status

Emergency operations data supporting a range of emergency operating positions including call taker, dispatch, and
various other operations and communications center operator positions.

Logical Architecture Reference Flow: teso_emergency_action_log_output

This data flow is sent to the emergency system operator by the Manage Emergency Services function and contains the
response to an operator command for output of the contents of the emergency services action log. The output may be
in audio or visual form, with the latter being available in a variety of formats, e.g. displays, vms, or hardcopy (paper)
output.

Logical Architecture Reference Flow: teso_emergency data_output

This data flow is sent to the emergency system operator by the Manage Emergency Services function and contains the
response to an operator command for output of data about emergency service allocations. The data that is output may
be details of a recently completed emergency services allocation, or the contents of the allocation criteria store. The
output may be in audio or visual form, with the latter being available in a variety of formats, e.g. displays, vms, or
hardcopy (paper) output.

Logical Architecture Reference Flow: teso_emergency vehicle_dispatch_failure

This data flow is sent to the emergency system operator by the Manage Emergency Services function and contains
details of an emergency services vehicle dispatch that has failed. Details of the type(s) of vehicle requested and the
number that has been dispatched (if any) are provided. The output may be in audio and visual forms, with the latter
being available in a variety of formats, e.g. displays, vms, or hardcopy (paper) output.

Emergency Management => Emergency Telecommunications System

Physical Architecture Flow Name: incident notification response

Interactive acknowledgement and verification of the incident information received, requests for additional information,
and general information on incident response status.

Logical Architecture Reference Flow: tets_incident_acknowledge
This data flow acknowledges the receipt of incident information, requests additional information, and provides general
information on response status.

Emergency Management => Emergency Vehicle Subsystem

Physical Architecture Flow Name: emergency dispatch requests

Emergency vehicle dispatch instructions including incident location and available information concerning the incident.

Logical Architecture Reference Flow: emergency_vehicle_dispatch_request

This data flow is used within the Manage Emergency Services function and contains data for the request for an
emergency vehicle dispatch. The data flow specifies the information needed to respond to a particular incident. It
consists of the following data items which are defined in their own DDEs. Up to eight (8) may be used to enable up to
eight different types of emergency vehicles to be specified for a single incident. 8{emergency_center_identity +
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emergency_vehicle_identity + emergency_vehicle_status_code + time + date + emergency_vehicle_incident_details}.

Physical Architecture Flow Name: incident command information

Information that supports local management of an incident. It includes resource deploymentagiaticsjshmaterial
information, traffic, road, and weather conditions, evacuation advice, and other information that enables emergency

personnel in the field to implement an effective, safe incident response.

Logical Architecture Reference Flow: local_decision_support
This data flow provides data that enables emergency personnel in the field to implement an effective incident response.

It includes local traffic, road, and weather conditions, lamas material information, and the current status of
resources that have been allocated to an incident.

Physical Architecture Flow Name: suggested route

Suggested route for a dispatched emergency vehicle that may reflect current network conditions and the additional
routing options available to en-route emergency vehicles that are not available to the general public.

Logical Architecture Reference Flow: emergency_vehicle_suggested_route
This data flow provides a suggested route for a dispatched vehicle that takes into account current traffic conditions, the

current location and routes of other responding vehicles, and any special traffic control measures that are currently in
effect to speed the response and increase the safety of emergency personnel. This data flow identifies the emergency

vehicle and provides turn-by-turn route information .

Emergency Management => Fleet and Freight Management

Physical Architecture Flow Name: Hazmat information request

Request for information about a particular hazmat load.

Logical Architecture Reference Flow: cf_hazmat_request
This data flow is sent from the Manage Emergency Services function to the Manage Commercial Vehicles function and

contains a request for information aboarzhdous materials that are being or about to be carried by commercial
vehicles.

Emergency Management => Information Service Provider

Physical Architecture Flow Name: emergency vehicle route request

Special routing instructions and signal priority for emergency vehicles.

Logical Architecture Reference Flow: emergency_vehicle_route_request
This data flow is used by the Manage Emergency Services function to request a dynamic route for an emergency
vehicle. It contains the following data items each of which is defined in its own DDE: trip_request + vehicle_identity +

emergency_request.

Physical Architecture Flow Name: incident information

Notification of existence of incident and expected severity, location, time and nature of incident.

Logical Architecture Reference Flow: incident_information
This data flow is sent from the Manage Emergency Services function to the Provide Driver and Traveler Services
function and contains information that has been requested about incidents. It consists of the followearheshs
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which is defined in its own DDE: incident_number + incident_location + incident_start_time + incident_duration +
incident_type + incident_severity + incident_traffic_impact.

Emergency Management => Map Update Provider

Physical Architecture Flow Name: map update request

Request for a map update which could include a new underlying map or map layer updates.

Logical Architecture Reference Flow: tmup_request_emergency_display_update
This data flow is sent to the map update provider from the Manage Emergency Services function. It contains a request
for an update to the digitized map data for displays that can be used as the background for the output of data incidents

and emergencies to the emergency system operator.

Emergency Management => Media

Physical Architecture Flow Name: incident information for media

Report of current desensitized incident information prepared for public dissemination through the media.

Logical Architecture Reference Flow: tm_emergency_information
This data flow provides information about current incidents. It contains the following data item which is defined in its

own DDE: incident_details.

Emergency Management => Other EM

Physical Architecture Flow Name: incident report

Report of an identified incident including incident location, type, severity and other information necessary to initiate an
appropriate incident response.

Logical Architecture Reference Flow: toec_emergency_center_identity

This data flow is sent to the other emergency centers from the Manage Emergency Services function and contains the
identity of the center that is providing the local function. The details of this incident are contained in a parallel data
flow. This data flow consists of the following data item which is defined in its own DDE: emergency_center_identity.

Logical Architecture Reference Flow: toec_incident_details

This data flow is sent to the other emergency centers from the Manage Emergency Services function and contains data
about an incident that has been reported in the area served by the local function and therefore outside their area of
operation. It consists of the following data items each of which is defined in its own DDE: incident_location +
incident_number + incident_description + incident_start_time + incident_duration + incident_severity + incident_type.

Physical Architecture Flow Name: 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.

Logical Architecture Reference Flow: toec_incident_response_coordination

This data flow supports coordination of an incident response between allied response agencies. It supports the
coordination of response procedures, status and resources between agencies. It consists of the following data items
which are defined in their own DDESs: incident_response_status + agency_incident_response_procedures +
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incident_resource_coordination + hand_off_coordination.

Emergency Management => Personal Information Access

Physical Architecture Flow Name: emergency acknowledge

Acknowledge request for emergency assistance and provide additional details regarding actions and verification
requirements.

Logical Architecture Reference Flow: emergency_request_personal_traveler_acknowledge

This data flow is used by the Manage Emergency Services function to confirm that the request for emergency services
previously sent by the traveler has been received from a personal device and is therefore sent to the Provide Driver and
Traveler Services function for output. The data flow consists of the following data item which is defined in its own

DDE: confirmation_flag.

Emergency Management => Planning Subsystem

Physical Architecture Flow Name: operational data
Statistical data used for planning purposes.

Logical Architecture Reference Flow: emergency_vehicle_operational_data

This data flow is sent from the manage Emergency Services function to the Plan System Deployment function. It
contains information about the movements of emergency vehicles whilst attending incidents, and therefore shows the
usage of green wave routes, the times at which the vehicles passed various points in the road and highway network etc.

Emergency Management => Remote Traveler Support

Physical Architecture Flow Name: emergency acknowledge

Acknowledge request for emergency assistance and provide additional details regarding actions and verification
requirements.

Logical Architecture Reference Flow: emergency_request_traveler_acknowledge

This data flow is used by the Manage Emergency Services function to confirm that the request for emergency services
previously sent by the traveler has been received from a kiosk or other device and is therefore sent to the Provide
Driver and Traveler Services function for output. The data flow consists of the following data item which is defined in

its own DDE: confirmation_flag.

Emergency Management => Traffic Management

Physical Architecture Flow Name: emergency traffic control request

Special request to preempt the current traffic control strategy in effect at one or more signalized intersections or
highway segments. For example, this flow can request all signals to red-flash, request a green wave for an emergency

vehicle, or request another special traffic control plan.

Logical Architecture Reference Flow: emergency_traffic_control_request
This data flow is sent from the Manage Emergency Services function to the Manage Traffic function. It contains a list

of the route segments that have been provided for use by an emergency vehicle, together with the arrival time at each
segment. The data will be used by the Manage Traffic function to generate changes to the current traffic management
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strategy to give the emergency vehicle priority. The data flow consists of the following data items each of which is
defined in its own DDE: date + list_size + list_size{route_segment_identity + route_segment_estimated_arrival_time}

+ time.

Physical Architecture Flow Name: incident information

Notification of existence of incident and expected severity, location, time and nature of incident.

Logical Architecture Reference Flow: incident_details

This data flow is sent from the Manage Emergency Services function to the Manage Traffic function and provides
information about current incidents. It contains the following data itsxok of which is defined in its own DDE:
incident_number + incident_location + incident_start_time + incident_duration + incident_type + incident_severity.

Physical Architecture Flow Name: 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).

Logical Architecture Reference Flow: incident_response_status

This data flow provides the current status of an incident response indicating site management strategies in effect,
incident clearance status, the incident command structure that is in place, and points of contact.

Physical Architecture Flow Name: remote surveillance control

The control commands used to remotely operate another center's sensors or surveillance equipment so that roadside
surveillance assets can be shared by more than one agency.

Logical Architecture Reference Flow: remote_video_image_control

This data flow is used within the Manage Traffic function. It is a request from the Emergency Management function to
control closed circuit televisions(cctv) images of incidents that occurred on roadways.

Physical Architecture Flow Name: resource request

A request for traffic management resources to implement special traffic control measures, assist in clean up, verify an
incident, etc.

Logical Architecture Reference Flow: resource_request
This data flow is used within the Manage Emergency Services function and contains data for the request for traffic
management resources to implement special traffic control measures, assist in clean up, etc. It consists of the following

data item which is defined in its own DDE. traffic_resource_request.

Emergency Management => Transit Management

Physical Architecture Flow Name: transit emergency coordination data

Data exchanged between centers dealing with a transit-related incident.

Logical Architecture Reference Flow: transit_incident_coordination_data

This data flow is sent from the Manage Emergency Services function to the Manage Transit function and contains
information needed to deal with a transit related incident. It contains the following data items each of which is defined
in its own DDE: transit_coordination_information + transit_fleet_operation_request + transit_response_to_incident.

Emergency Management => Vehicle
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Physical Architecture Flow Name: emergency acknowledge

Acknowledge request for emergency assistance and provide additional details regarding actions and verification
requirements.

Logical Architecture Reference Flow: emergency_request_driver_acknowledge

This data flow is used by the Manage Emergency Services function to acknowledge that the request for emergency
services previously sent by the driver has been received and is therefore sent to the Provide Driver and Traveler
Services function for output.

Logical Architecture Reference Flow: emergency_request_vehicle_acknowledge

This data flow is used by the Manage Emergency Services function to acknowledge that the request for emergency
services previously sent automatically by the vehicle through processes in the Provide Vehicle Control and Monitoring
function has been received. It is sent to the Provide Driver and Traveler Services function for output.

Emergency System Operator => Emergency Management

Physical Architecture Flow Name: emergency operations request

Emergency operator inputs supporting call taking, dispatch, and other operations and communications center operator
functions.

Logical Architecture Reference Flow: feso_emergency_action_log_request

This data flow is sent by the emergency system operator to the Manage Emergency Services function. It contains a
request for output of the emergency services action log. This records responses to all incidents that have been reported
through this function from the other Emergency Management Centers, the E911 or Emergency Telephone Services, or
by other ITS functions.

Logical Architecture Reference Flow: feso_emergency_allocation_override
This data flow is sent by the emergency system operator to the Manage Emergency Services function. It contains an
override of the current pre-defined allocation of emergency services to respond to a particular current incident.

Logical Architecture Reference Flow: feso_emergency data_input

This data flow is sent by the emergency system operator to the Manage Emergency Services function. It contains the
operator's request for one of the following: 0 - no action, 1 - override the emergency services allocation for an incident
(requires the number and type), 2 - data for the allocation criteria store, 3 - a request for output from the log, 4 - a
request for output of the criteria store.

Logical Architecture Reference Flow: feso_emergency_data_output_request

This data flow is sent by the emergency system operator to the Manage Emergency Services function. It contains a
request for output of the data that defines the emergency services that must be allocated for all the different types of
incident that can be detected by processes within ITS functions.

Logical Architecture Reference Flow: feso_emergency_display_update_request

This data flow is sent by the emergency system operator to the Manage Emergency Services function. It contains the
operator's request for an update to be obtained of the digitized map data that is used as the background for the output
of incident and emergency data to the operator.

Emergency Telecommunications => Emergency Management
System

Physical Architecture Flow Name: incident notification
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The notification of an incident including its nature, severity, and location.

Logical Architecture Reference Flow: fets_caller_information

This data flow contains information about the caller including a call-back number and the caller location (as a street
address, latitude/ longitude, or other reference) when available. The details of this incident are contained in a parallel
data flow. The caller information is sized as a string of up to sixty four (64) alphanumeric characters (covering the case

where the location is a street address).

Logical Architecture Reference Flow: fets_incident_information

This data flow contains information about an incident as reported by a caller or caller device. Thought specific data
items are defined, in many cases the information will be a verbal report with various inaccuracies and omissions. It
consists of the following data items each of which is defined in its own DDE: incident_location + incident_description

+ incident_severity + incident_type.

Emergency Vehicle Subsystem => Emergency Management

Physical Architecture Flow Name: emergency dispatch response

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

Logical Architecture Reference Flow: emergency_vehicle_dispatch_response
This data flow provides current enroute status and requests any additional current incident response status .

Physical Architecture Flow Name: emergency vehicle tracking data

The current location and operating status of the emergency vehicle.

Logical Architecture Reference Flow: emergency_vehicle_tracking_data

This data flow is within the Manage Emergency function and contains the current location of an emergency vehicle,
together with the time and date to which the location applies. In addition this data flow contains operational data for
the emergency vehicle. The data flow consists of the following data items each of which is defined in its own DDE: date
+ time + vehicle_location_for_emergency_services + emergency_vehicle_operational_data.

Physical Architecture Flow Name: 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.

Logical Architecture Reference Flow: incident_command_request
This data flow requests resources, provides commands for relay to other allied response agencies, and includes other

requests that reflect local command of an evolving incident response .

Physical Architecture Flow Name: incident status

Information gathered at the incident site that more completely characterizes the incident and provides current incident
response status.

Logical Architecture Reference Flow: incident_status_update

This data flow provides detailed incident information gathered by emergency personnel at the incident site. Information
could include the number and extent of injuries, identification of vehicles and people involved, specification of
hazadous material, and any other information required to completelpenutately determine the scope and severity

of the incident and the required response. Current response status is also provided which includes identification of the
resources on site, site management strategies in effect, and current clearance status. The data flow consists of the
following data items each of which is defined in its own DDE: date + emergency_vehicle_identity +
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emergency_vehicle_status_code + incident_number + time + incident_status.

Fleet and Freight Management => Emergency Management

Physical Architecture Flow Name: Hazmat information

Information about a particular Hazmat load including nature of the load and unloading instructions. May also include
Hazmat vehicle route and route update information

Logical Architecture Reference Flow: cf_hazmat_route_information

This data flow is sent from the Manage Commercial Vehicles function to the Manage Emergency Services function and
contains information about the route about to be used or planned for a commercial vehicle that wizeaiou$

materials. This information may cause the Emergency Services to raise an incident for all or part of the vehicle's route.
The data flow consists of the following data items each of which is define in its own DDE: cvnioutger + route.

Logical Architecture Reference Flow: cf_hazmat_vehicle_information

This data flow is sent from the Manage Commercial Vehicles function to the Manage Emergency Services function and
contains information abouslzadous materials that are on-board the vehicle and details of the vehicle itself. The data
flow consists of the following data items each of which is defined in its own DDE: haznthtdéia +

hazmat_vehicle_data.

Information Service Provider => Emergency Management

Physical Architecture Flow Name: emergency vehicle route

Routing for emergency vehicle including greenwave paths.

Logical Architecture Reference Flow: emergency_vehicle_route

This data flow is sent from the Manage Emergency Services function to the Manage Traffic function. It contains details
of the emergency vehicle's route and is used to trigger a special green wave route for the emergency vehicle. The data
flow consists of the following items each of which is described in its own DDE: route + emergency_request +

vehicle_identity.

Physical Architecture Flow Name: incident information request

Request for incident information, clearing time, severity. The request can be a subscription that initiates as-needed
information updates as well as a one-time request for information.

Logical Architecture Reference Flow: incident_information_request
This data flow is sent from the Provide Driver and Traveler Services function to the Manage Emergency Services
function and is a request for information about incidents It contains the following dataé#eimsf which is defined in

its own DDE: incident_type + incident_oldest_time.

Map Update Provider => Emergency Management

Physical Architecture Flow Name: map updates

Map update which could include a new underlying static or real-time map or map layer(s) update.

Logical Architecture Reference Flow: fmup_emergency_display_update
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This data flow is sent from the map update provider to the Manage Emergency Services function. It contains the
digitized map data for displays that can be used as the background for the output of data on incidents and emergencies

to the emergency system operator.

Media => Emergency Management

Physical Architecture Flow Name: media information request

Request from the media for current transportation information.

Logical Architecture Reference Flow: fm_emergency_information_request
This data flow contains a request for data on emergencies to be sent to the Media. The request must specify the type
and severity of emergency desired to be reported on, and the geographic area(s) to which it should relate.

Other EM => Emergency Management

Physical Architecture Flow Name: incident report

Report of an identified incident including incident location, type, severity and other information necessary to initiate an
appropriate incident response.

Logical Architecture Reference Flow: foec_emergency_center_identity

This data flow is sent from the other emergency centers to the Manage Emergency Services function and contains the
identity of an emergency center that has reported an incident. The details of this incident are contained in a parallel data
flow. This data flow consists of the following data item which is defined in its own DDE: emergency_center_identity.

Logical Architecture Reference Flow: foec_incident_details
This data flow is sent by the other emergency centers to the Manage Emergency Services function and contains data
about an incident that is takingagk outside the area of operation serviced by the local function. It consists of the
following data items each of which is defined in its own DDE: incident_location + inciclemier +

incident_description + incident_start_time + incident_duration + incident_severity + incident_type.

Physical Architecture Flow Name: 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.

Logical Architecture Reference Flow: foec_incident_response_coordination

This data flow supports coordination of an incident response between allied response agencies. It supports the
coordination of response procedures, status and resources between agencies. It also supports the coordinated hand-off
of responsibility for all or part of an emergency response. It consists of the following data items which are defined in
their own DDEs: incident_response_status + agency_incident_response_procedures + incident_resource_coordination

+ hand_off_coordination.

Personal Information Access => Emergency Management

Physical Architecture Flow Name: emergency notification

An emergency request for assistance originated by a traveler using an in-vehicle, public access, or personal device.
Sufficient information is provided so that the recipient can determine the location of the emergency as a minimum.
Additional information identifying the requestor and requesting device and the nature and severity of the emergency
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may also be provided (and required) by some systems.

Logical Architecture Reference Flow: emergency_request_personal_traveler_details
This data flow is used by the Provide Driver and Traveler Services function to send data about an emergency declared
by a traveler using a personal device to the Manage Emergency Services function. It contains the following data items
each of which is defined in its own DDE: date + time + traveler_personal_emergency_request.

Remote Traveler Support => Emergency Management

Physical Architecture Flow Name: emergency notification

An emergency request for assistance originated by a traveler using an in-vehicle, public access, or personal device.
Sufficient information is provided so that the recipient can determine the location of the emergency as a minimum.
Additional information identifying the requestor and requesting device and the nature and severity of the emergency
may also be provided (and required) by some systems.

Logical Architecture Reference Flow: emergency_request_traveler_details

This data flow is used by the Provide Driver and Traveler Services function to send data about an emergency declared
by a traveler using a kiosk or other device to the Manage Emergency Services function. It contains the following data
items each of which is defined in its own DDE: date + time + traveler_personal_emergency_request.

Traffic Management => Emergency Management

Physical Architecture Flow Name: current network conditions

Current traffic information, road conditions, and camera images that can be used to locate and verify reported incidents,
and plan and implement an appropriate response.

Logical Architecture Reference Flow: incident_video_for_emergency_services
This data flow is used within the Manage Traffic function. It contains current video images of incidents requested by
the Manage Emergency Services facility. It consists of the following data item which is defined in its own DDE:

incident_video_image.

Logical Architecture Reference Flow: traffic_data_for_emergency_services

This data flow is used within the Manage Traffic function and contains current traffic information and roadway
environmental conditions for the emergency management system. It consists of the following items each of which is
defined in it own DDE: roadway_environment_conditions + link_state_data.

Physical Architecture Flow Name: emergency traffic control response

Status of the green wave or other special traffic signal control strategy implemented in response to the emergency
traffic control request.

Logical Architecture Reference Flow: emergency_traffic_control_response

This data flow is sent from the Manage Traffic function to the Manage Emergency Services function. It contains a list
of the route segments that have been provided for use by an emergency vehicle and indicates the traffic management
strategy that is in effect for these route segments. date + list_size + list_size{route_segment_identity +
route_segment_estimated_arrival_time} + time + selected_emergency_vehicle_strategy.

Physical Architecture Flow Name: incident information request

Request for incident information, clearing time, severity. The request can be a subscription that initiates as-needed
information updates as well as a one-time request for information.
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Logical Architecture Reference Flow: incident_details_request

This data flow is used by the Manage Traffic function to request details of incidents from the Manage Emergency
Services function. It contains the following data items each of which is defined in its own DDE: incident_type +
incident_oldest_time.

Physical Architecture Flow Name: incident notification

The notification of an incident including its nature, severity, and location.

Logical Architecture Reference Flow: incident_alert

This data flow is used to send details of an incident from the Manage Traffic function to the Manage Emergency
Services function. It contains the following data items each of which is defined in its own DDE: incident_location +
incident_start_time + incident_duration + incident_severity + incident_type + incident_traffic_impact.

Logical Architecture Reference Flow: incident_response_clear

This data flow is sent from the Manage Traffic function to the Manage Emergency Services function and is an
indication that the Manage Traffic function has data indicating that an incident has been cleared. It consists of the
following items of data each of which is defined in its own DDE: incident_location + incident_type.

Logical Architecture Reference Flow: wrong_way_vehicle_detection

This data flow is sent by the Manage Traffic function to the Manage Emergency Services function and contains data
about wrong-way vehicles detected in reversible lanes. It consists of the following dateaiténag which is defined in

its own DDE: vehicle_identity + vehicle_license + incident_video_image + traffic_video_image +
vehicle_detection_data.

Physical Architecture Flow Name: resource deployment status

Status of traffic management center resource deployment identifying the resources available and their current
deployment status.

Logical Architecture Reference Flow: resource_deployment_status
This data flow is sent to the Manage Traffic function indicating the availability of the requested traffic management
resources and provides current status of their deployment.

Transit Management = Emergency Management

Physical Architecture Flow Name: transit emergency data

Initial notification of transit emergency at a transit stop or on transit vehicles and further coordination as additional
details become available and the response is coordinated.

Logical Architecture Reference Flow: transit_coordination_data

This data flow is sent from the Manage Transit function to the Manage Emergency Services function. It is used to
provide data on the way in which the response to a transit incident should be coordinated. The data flow consists of
the following data items each of which is defined in its own DDE: transit_coominatiformation +
transit_fleet_operation_acknowledge + transit_response_to_incident.

Logical Architecture Reference Flow: transit_emergency_data

This data flow is sent from the Manage Transit function to the Manage Emergency Services function and contains
details of an emergency on-board a transit vehicle. It consists of the following data items each of which is defined in its
own DDE: incident_location + incident_start_time + incident_duration + incident_severity.

Logical Architecture Reference Flow: transit_incident_details
This data flow is sent from the Manage Transit function to the Manage Emergency Services function and contains
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details of an incident in the transit operations network. It consists of the following data items each of which is defined
in its own DDE: incident_location + incident_start_time + incident_duration + incident_severity.

Vehicle => Emergency Management

Physical Architecture Flow Name: emergency notification

An emergency request for assistance originated by a traveler using an in-vehicle, public access, or personal device.
Sufficient information is provided so that the recipient can determine the location of the emergency as a minimum.
Additional information identifying the requestor and requesting device and the nature and severity of the emergency
may also be provided (and required) by some systems.

Logical Architecture Reference Flow: emergency_request_driver_details

This data flow is used by the Provide Driver and Traveler Services function to send data about an emergency declared
by a driver to the Manage Emergency Services function. It contains the following data items each of which is defined in
its own DDE: date + driver_personal_emergency_request + time.

Logical Architecture Reference Flow: emergency_request_vehicle_details

This data flow is used by the Provide Vehicle Control and Monitoring function to send data about an emergency
automatically declared by a vehicle to the Manage Emergency Services function. It contains the following data items
each of which is defined in its own DDE: date + time + vehicle_emergency_request.

Weather Service => Emergency Management

Physical Architecture Flow Name: weather information

Accumulated predicted and current weather data (e.g., temperature, pressure, wind speed, wind direction, humidity,
precipitation, visibility, light conditions, etc.).

Logical Architecture Reference Flow: fws_current_weather

This data flow is sent to the Manage Traffic function and the Provide Driver and Traveler Services functions. It
contains details of the current weather conditions, e.g. temperature, pressure, wind speed, wind direction, humidity,
precipitation, visibility, light conditions, etc.

Logical Architecture Reference Flow: fws_predicted_weather
This data flow is sent to the Manage Traffic and Provide Driver and Traveler Services functions. It contains details of
the predicted weather conditions, e.g. temperature, pressure, wind speed, wind direction, humidity, precipitation,

visibility, light conditions, etc.

2.7.4 Subsystem Architecture Flow Diagrams
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Figure 2.7-2 Architecture Flow Diagram for Emergency Management
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2.8 Emergency Vehicle Subsystem

This subsystem resides in an emergency vehicle and provides the sensory, processing, storage, and communications
functions necessary to support safe and efficient emergency response. The Emergency Vehicle Subsystem includes t
way communications to support coordinated response to emergencies in accordance with an associated Emergency
Management Subsystem. Emergency vehicles are equipped with automated vehicle location capability for monitoring
vehicle tracking and fleet management functions in the Emergency Management Subsystem. Using these capabilities
appropriate emergency vehicle to respond to each emergency is determined. Route guidance capabilities within the
vehicle enable safe and efficient routing to the emergency. In addition, the emergency vehicle may be equipped to
support signal preemption through communications with the roadside subsystem.

2.8.1 Alternative Configurations

The Emergency Vehicle Subsystem as with the other specialty vehicle subsystems is combined with the Vehicle
Subsystem (VS) to form a complete package for emergency vehicles. As is indicated in the Figure 2.8-1, typically
vehicles digital communicate links with their dispatch center although if vehicle based communication standards are
adopted, vehicles may communicate with any dispatch center. Emergency vehicles which may use the Emergency
Vehicle Subsystem include police, fire, ambulance, and tow trucks. It may be possible to take advantage of the in-vehi
display technology deployed enmass in the Vehicle Subsystem to display situation information for emergency vehicles
including special routing information, proximity of other vehicles, and so on. Emergency Vehicles may also be equippe
to supply signal preemption commands to the roadway although special routing through the Traffic Management
Subsystem in which the TMS provides a “green wave” to the vehicle is preferable.
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Figure 2.8-1 Alternative Configurations for EVS

2.8.2 Subsystem Equipment Packages and Supporting Process Specifications for EVS

On-board EV En Route Support
This Equipment package provides capabilities that support safe and expedient arrival on the incident scene. This
package provides dispatch and routing information, tracks the vehicle, and preempt signals via short range
communication directly with traffic control equipment at the roadside.

Process Specifications
5.3.3 Track Vehicle

Overview: This process shall manage information about the location of all emergency vehicles available for
dispatch and that have been dispatched, and the ETA for vehicles en route. The process shall send this data to
the store of emergency vehicle status data. If the vehicle is on its way to an emergency, as indicated by the
received vehicle status, the process shall also send data to processes in the Manage Traffic function that will
enable the vehicle to have whatever level and mode of priority is available and granted at traffic signals.

5.3.5 Provide Emergency Personnel Interface

Overview: This process shall provide an interface for emergenayrpeis through which data can be exchanged
with other processes in the Manage Emergency Services function. It shall support the exchange of incident data
to which responses are being made by emergency personnel. The process shall support inputs from emergency
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personnel in both audible and manual forms, with outputs being available in both audio or visual forms. The
visual form may include display and hardcopy formats. Both inputs and outputs shall be provided in such a way
that while alerting the driver to the information they contain, they shall in no way impair the driver's ability to
operate the vehicle in a safe manner.

On-board EV Incident Management Communication
This Equipment package provides a direct interface between the emergency vehicle and incident managameht pers

Process Specifications
5.35 Provide Emergency Personnel Interface

Overview: This process shall provide an interface for emergenayrpeats through which data can be exchanged
with other processes in the Manage Emergency Services function. It shall support the exchange of incident data
to which responses are being made by emergency personnel. The process shall support inputs from emergency
personnel in both audible and manual forms, with outputs being available in both audio or visual forms. The
visual form may include display and hardcopy formats. Both inputs and outputs shall be provided in such a way
that while alerting the driver to the information they contain, they shall in no way impair the driver's ability to
operate the vehicle in a safe manner.

2.8.3 Subsystem Interfaces for EVS
Emergency Management => Emergency Vehicle Subsystem

Physical Architecture Flow Name: emergency dispatch requests

Emergency vehicle dispatch instructions including incident location and available information concerning the incident.

Logical Architecture Reference Flow: emergency_vehicle_dispatch_request

This data flow is used within the Manage Emergency Services function and contains data for the request for an
emergency vehicle dispatch. The data flow specifies the information needed to respond to a particular incident. It
consists of the following data items which are defined in their own DDEs. Up to eight (8) may be used to enable up to
eight different types of emergency vehicles to be specified for a single incident. 8{emergency_center_identity +
emergency_vehicle_identity + emergency_vehicle_status_code + time + date + emergency_vehicle_incident_details}.

Physical Architecture Flow Name: incident command information

Information that supports local management of an incident. It includes resource deploymentaziatiosjshmaterial
information, traffic, road, and weather conditions, evacuation advice, and other information that enables emergency
personnel in the field to implement an effective, safe incident response.

Logical Architecture Reference Flow: local_decision_support

This data flow provides data that enables emergency personnel in the field to implement an effective incident response.
It includes local traffic, road, and weather conditions, ttmas material information, and the current status of

resources that have been allocated to an incident.

Physical Architecture Flow Name: suggested route

Suggested route for a dispatched emergency vehicle that may reflect current network conditions and the additional
routing options available to en-route emergency vehicles that are not available to the general public.

Logical Architecture Reference Flow: emergency_vehicle_suggested_route

This data flow provides a suggested route for a dispatched vehicle that takes into account current traffic conditions, the
current location and routes of other responding vehicles, and any special traffic control measures that are currently in
effect to speed the response and increase the safety of emergency personnel. This data flow identifies the emergency
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vehicle and provides turn-by-turn route information .

Emergency Personnel => Emergency Vehicle Subsystem

Physical Architecture Flow Name: emergency personnel inputs

Current incident status information and requests from emergency personnel in the field for information and/or
resources.

Logical Architecture Reference Flow: fep_emergency_dispatch_acknowledge
This data flow is sent from the emergency personnel to the Manage Emergency Services function to acknowledge that
the emergency vehicle has been dispatched and is on its way to the incident identified in the dispatch request.

Logical Architecture Reference Flow: fep_incident_command_request
This data flow identifies commands and resource requests associated with local management of an evolving incident

response by emergency personnel in the field.

Logical Architecture Reference Flow: fep_incident_status
This data flow is sent from the emergency personnel to report the current status of an incident, e.g. length of time to

clear site, length of time involved in work at site.

Emergency Vehicle Subsystem => Emergency Management

Physical Architecture Flow Name: emergency dispatch response

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

Logical Architecture Reference Flow: emergency_vehicle_dispatch_response
This data flow provides current enroute status and requests any additional current incident response status .

Physical Architecture Flow Name: emergency vehicle tracking data

The current location and operating status of the emergency vehicle.

Logical Architecture Reference Flow: emergency_vehicle_tracking_data

This data flow is within the Manage Emergency function and contains the current location of an emergency vehicle,
together with the time and date to which the location applies. In addition this data flow contains operational data for
the emergency vehicle. The data flow consists of the following data items each of which is defined in its own DDE: date
+ time + vehicle_location_for_emergency_services + emergency_vehicle_operational_data.

Physical Architecture Flow Name: 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.

Logical Architecture Reference Flow: incident_command_request

This data flow requests resources, provides commands for relay to other allied response agencies, and includes other
requests that reflect local command of an evolving incident response .

Physical Architecture Flow Name: incident status

Information gathered at the incident site that more completely characterizes the incident and provides current incident
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response status.

Logical Architecture Reference Flow: incident_status_update

This data flow provides detailed incident information gathered by emergency personnel at the incident site. Information
could include the number and extent of injuries, identification of vehicles and people involved, specification of
hazadous material, and any other information required to completelpenutately determine the scope and severity

of the incident and the required response. Current response status is also provided which includes identification of the
resources on site, site management strategies in effect, and current clearance status. The data flow consists of the
following data items each of which is defined in its own DDE: date + emergency_vehicle_identity +
emergency_vehicle_status_code + incident_number + time + incident_status.

Emergency Vehicle Subsystem => Emergency Personnel

Physical Architecture Flow Name: dispatch information

Dispatch information and command to emergency personnel.

Logical Architecture Reference Flow: tep_emergency_dispatch_order
This data flow is sent to the emergency personnel from the Manage Emergency Services function and is the order for
the emergency personnel to peed. It includes data on the emergency vehicle identity, the incident type and its

location.

Physical Architecture Flow Name: incident command information presentation

Presentation of information to emergency personnel in the field that supports local tactical decision-making within an
incident command system structure.

Logical Architecture Reference Flow: tep_decision_support

This data flow presents information to emergency personnel in the field tleabssary to support an effective
incident response. It includes local traffic, road, and weather conditiazelbus material information, and the current
status of resources that have been allocated to the incident .

Emergency Vehicle Subsystem => Roadway Subsystem

Physical Architecture Flow Name: local signal preemption request

Direct control signal or message to a signalized intersection that results in preemption of the current control plan and
grants right-of-way to the requesting vehicle.

Logical Architecture Reference Flow: emergency_vehicle_preemptions

This data flow is sent by the Manage Emergency Services function to the Manage Traffic function. It contains the data
necessary for an individual emergency services vehicle and the stream of traffic in which the vehicle is traveling to be
given preemption (priority) at an indicator controller. This will be at the controller for a particular road junction,
pedestrian crossing, or highway entrance ramp. The data is sent directly from the emergency vehicle to the next
controller along its route and therefore is not subject to any centralized coordination. Local coordination may be
provided if there are links between adjacent controllers. The data flow consists of the following data items each of
which is defined in its own DDE: emergency_vehicle_junction_preemption +
emergency_vehicle_pedestrian_preemption + emergency_vehicle_ramp_preemption +
emergency_vehicle_sign_preemption.

Vehicle => Emergency Vehicle Subsystem
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Physical Architecture Flow Name: vehicle location

Location of vehicle and other vehcile characteristics which are exchanged between vehicle subsystems.

Logical Architecture Reference Flow: vehicle_location_for_emergency_services

This data flow is sent from the Provide Driver and Traveler Services function to the Manage Emergency Services
function and contains a vehicle's location as computed from data input to sensors controlled by the processes that
determines vehicle location. This is a high precision data flow that enables the location of an emergency vehicle to be
pin-pointed to a high degree of accuracy by the Manage Emergency Services function. It consists of the following data
item which is defined in its own DDE: location_identity.

2.8.4 Subsystem Architecture Flow Diagram
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2.9 Emissions Management Subsystem

This subsystem operates at a fixed location and may co-reside with the Traffic Management Subsystem or may operat
its own distinct location depending on regional preferences and priorities. This subsystem provides the capabilities for
air quality managers to monitor and manage air quality. These capabilities include collecting emissions data from
distributed emissions sensors within the roadway subsystem. These sensors monitor general air quality within each
sector of the area and also monitor the emissions of individual vehicles on the roadway. The sector emissions measul
are collected, processed, and used to identify sectors exceeding safe pollution levels. This information is provided to t
administration, traffic management, and transit management systems and used to implement strategies intended to re
emissions in and around the problem areas. Emissions data associated with individual vehicles, supplied by the Roac
Subsystem, is also processed and monitored to identify vehicles that exceed standards. This subsystem provides any
functions necessary to inform the violators and otherwise ensure timely compliance with the emissions standards.

2.9.1 Alternative Configurations
The Emissions Management Subsystem represents environmental agencies such as an Air Quality Management Distr

Figure 2.9-1. The subsystem works closely with the traffic management subsystem and receives pollution data from
both traffic management and its own sensors.

@uality Management Dist@
EMMS |; State TMC j

Emissions Management ™S
Subsystem

City TMC
™S Sensors

Traffic Management Subsystem

Traffic Management Subsystem

Traffic

Figure 2.9-1 Configurations for Emissions Management
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2.9.2 Subsystem Equipment Packages and Supporting Process Specifications for EMMS

Emissions Data Management

This Equipment package assimilates and stores air quality measures and roadside collected emissions data. General air
quality measures are distributed as general traveler information and also may be used for in demand management
programs. Collected roadside emissions are analyzed and used to detect, identify, and notify concerned parties
regarding vehicles that exceed emissions standards.

Process Specifications
151 Provide Traffic Operations Personnel Pollution Data Interface

Overview: This process shall provide the interface between the traffic operatiomsnetiand the processes

and data stores used within the Manage Emissions facility of the Manage Traffic function. The process shall
enable the personnel &mcess andpdate the pollution reference data used by other processes within the facility,
and to access the pollution state data provided by those processes. The procesgpshaihguts from the

traffic operations personnel. Where appropriate and/or requested by the traffic operations personnel, the process
shall incorporate map data of the relevant part(s) of the road and freeway network served by the Manage Traffic
function. The process shall obtain the map from a local data store, which it shall request to be updated by
another process as and when required.

1.5.2 Process Pollution Data

Overview: This process shall process the pollution data being collected from sensors in the geographic area being
served by the Manage Traffic function. The process shall integrate data from distributed roadside sensors
(provided by another process) with that obtained directly from sensors looking at the general (wide area)
environment. The data shall be checked by the process against the pollution levels that have been set up as
reference points. If the process finds that the detected levels of pollution exceed the reference levels it shall
generate pollution warnings. The process shall send these warnings to other processes in the Manage Traffic
function for output to drivers and travelers.

15.3 Update Pollution Display Map Data

Overview: This process shall provide updates to the map data used in displays of pollution data produced by
processes in the Manage Emissions facility of the Manage Traffic function. The process shall obtain the map
data from a specialist map data supplier or some other appropriate data source, on reagpdatparquest

from the traffic operations personnel intaré process within the Manage Emissions facility.

154 Manage Pollution State Data Store

Overview: This process shall manage the store of pollution state data in the Manage Emissions facility of the
Manage Traffic function. The data in the store shall be that which has been received by the process from other
processes within the facility. The process shall manage the data in the store to enable its contents to be available
to other processes within the Manage Traffic function, and to traffic operations personnel, via an interface
process within the Manage Emissions facility.

157 Manage Pollution Data Log

Overview: This process shall manage the log of pollution data within the Manage Emissions facility of the
Manage Traffic function. The process shall receive data for entry into the log from other processes within the
facility. It shall also send the contents of the log to the Plan System Deployment function for use in planning
future modifications to the ITS network.

158 Manage Pollution Reference Data Store

Overview: This process shall manage the store of pollution reference data within the Manage Emissions facility
of the Manage Traffic function. It shall make the contents of the store available to other processes within the
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facility that are responsible for emissions management, and on request to the traffic operations personnel
interface process. The process shall acepgates to the stored data from the traffic operations personnel

interface process.

2.9.3 Subsystem Interfaces for EMMS

Emissions Management => Map Update Provider

Physical Architecture Flow Name: map update request

Request for a map update which could include a new underlying map or map layer updates.

Logical Architecture Reference Flow: tmup_request_pollution_display_update
This data flow is sent to the map update provider from the Manage Emissions facility within the Manage Traffic
function. It contains a request for an update to the digitized map data for displays that can be used as background for

the output of data on the levels of various atmospheric pollutants.

Emissions Management => Planning Subsystem

Physical Architecture Flow Name: operational data
Statistical data used for planning purposes.

Logical Architecture Reference Flow: pollution_operational_data
This data flow is sent from the Manage Traffic function to the Plan System Deployment function. It contains data

about the levels of pollution detected by roadside, wide area, and individual vehicle sensors located in the geographic
area served by the function. The data will be that which has been collected since the last set of data was sent and will
therefore have a time stamp record. The data flow consists of the following data items each of which is defined in its
own DDE: date + list_size + list_size{pollution_state_roadside_collection + pollution_state_vehicle_collection} +

pollution_state_area_collection + time.

Emissions Management = Roadway Subsystem

Physical Architecture Flow Name: vehicle pollution criteria
Vehicular pollution acceptance criteria.

Logical Architecture Reference Flow: pollution_state_vehicleacceptance_criteria
This data flow is used within the Manage Traffic function and contains data on the pollution levels produced by
different types of vehicle under various operating conditions. It consists of the following items edctatat which is

defined in its own DDE: pollution_vehiclacceptance_data + pollati_vehicle acceptance anditions.

Emissions Management => Traffic Management

Physical Architecture Flow Name: wide-area statistical pollution information

Aggregated region-wide measured emissions data and possible pollution incident information.

Logical Architecture Reference Flow: pollution_incident
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This data flow is used within the Manage Traffic function and contains details of a current or predicted pollution
incident. The incident type will be set to the three character code for a pollution incident and will depend on the type
of pollutant that is involved. The data flow consists of the following data items each of which is defined in its own
DDE: incident_start_time + incident_duration + incident_location + incident_severity + incident_type.

Logical Architecture Reference Flow: pollution_state_data

This data flow is used within the Manage Traffic function as a means of transferring current pollution data from the
Manage Emissions facility to the Manage Demand facility. It contains data about the current levels of pollution
obtained from the store of pollution data and consists of the following data items each of which is defined in its own
DDE: current_ozone_pollution + current_nitrous_oxide_pollution + current_sulfur_dioxide_pollution +
current_hydrocarbon_pollution + current_carbon_monoxide_pollution + current_particulate_pollution +
current_pollution_location + vehicle_type.

Logical Architecture Reference Flow: wide_area_pollution_data

This data flow is used within the Manage Traffic function as a means of transferring current pollution data from the
Manage Emissions facility to the Provide Traffic Surveillance facility. It contains data about the current levels of
pollution obtained from the store of pollution data in the area covered by the Traffic Management Center (TMC) and
consists of the following data items each of which is defined in its own DDE: pollstiate_area_collection +

list_size + list_size{pollution_state_roadside_collection}.

Emissions Management => Traffic Operations Personnel

Physical Architecture Flow Name: pollution data display

Both reference and current pollution status details for a given geographic area.

Logical Architecture Reference Flow: ttop_pollution_data_display
This data flow is sent by the Manage Traffic function to the traffic operations personnel. It contains details of both the
pollution reference data and the current pollution state in the geographic area served by the ITS functions.

Environment = Emissions Management

Physical Architecture Flow Name: pollution data

Measured emissions data comprised of various atmospheric pollutants.

Logical Architecture Reference Flow: fe_area_pollutant_levels

This data flow is used within the Manage Traffic function. It contains analog data from which sensors within ITS can
determine the actual levels of various atmospheric pollutants, such as nitrous oxide, sulfur dioxide, hydrocarbons,
carbon monoxide and ozone, that are generally present within a particular geographic area. They are therefore really
background levels of pollutants that are not due to any particular sources such as road traffic. The sizing assumption
below is based on an estimate of the digitized equivalent information.

Map Update Provider => Emissions Management
Physical Architecture Flow Name: map updates
Map update which could include a new underlying static or real-time map or map layer(s) update.

Logical Architecture Reference Flow: fmup_pollution_display_update
This data flow is sent from the map update provider to the Manage Emissions facility within the Manage Traffic
function. It contains the digitized map data for displays that can be used as background for the output of data on the
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levels of various atmospheric pollutants.

Roadway Subsystem => Emissions Management

Physical Architecture Flow Name: pollution data

Measured emissions data comprised of various atmospheric pollutants.

Logical Architecture Reference Flow: pollution_state_roadside_collection

This data flow is used within the Manage Traffic function and contains the digitized values of pollution levels obtained
from roadside sensors in the geographic area served by the function. It consists of the following data items each of
which is defined in its own DDE: current_ozone_pollution + current_nitrous_oxide_pollution +
current_sulfur_dioxide_pollution + current_hydrocarbon_pollution + current_carbon_monoxide_pollution +
current_particulate_pollution + current_roadside_pollution_location.

Logical Architecture Reference Flow: pollution_state_vehicle_collection

This data flow is used within the Manage Traffic function and contains the average levels of the various types of
pollution that were being output by a particular type of violating vehicle. It consists of the following data items each of
which is defined in its own DDE: current_ozone_pollution + current_nitrous_oxide_pollution +
current_sulfur_dioxide_pollution + current_hydrocarbon_pollution + current_carbon_monoxide_pollution +
current_particulate_pollution + vehicle_type.

Logical Architecture Reference Flow: pollution_state_vehicle_log_data

This data flow is used within the Manage Traffic function and contains a periodic average of the pollution data
measured by sensors from actual vehicles. It consists of the following data item which is defined in its own DDE:
pollution_state_vehicle_collection.

Traffic Management => Emissions Management

Physical Architecture Flow Name: pollution state data request

Aggregated emissions data information request.

Logical Architecture Reference Flow: pollution_state_data_request

This data flow is used within the Manage Traffic function as a means of requesting current pollution data to be sent
from the Manage Emissions facility to the Manage Demand facility. It contains request for data about current levels of
pollution. This data can be requested for a roadside or wide area location.

Traffic Operations Personnel => Emissions Management

Physical Architecture Flow Name: pollution data parameters

Nominal pollution data compliance (reference) levels for each sector of an urban area.

Logical Architecture Reference Flow: ftop_pollution_data_information_request
This data flow is sent from the traffic operations personnel to the Manage Traffic function and contains a request for a
display of pollution reference or current pollution state data.

Logical Architecture Reference Flow: ftop_pollution_parameter_updates
This data flow is sent from the traffic operations personnel to the Manage Traffic function and contains a request for
specified pollution reference data values to be updated to those provided.
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2.9.4 Subsystem Architecture Flow Diagram
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Figure 2.9-2 Architecture Flow Diagram for Emissions Management
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2.10 Fleet and Freight Management

The Fleet and Freight Management Subsystem provides the capability for commercial drivers and dispatchers to recei
real-time routing information and access databases containing vehicle and cargo locations as well as carrier, vehicle,
cargo, and driver information. In addition, the capability to purchase credentials electronically shall be provided, with
automated and efficient connections to financial institutions and regulatory agencies, along with post-trip automated
mileage and fuel usage reporting. The Fleet Management Subsystem also provides the capability for Fleet Managers
monitor the safety of their commercial vehicle drivers and fleet. The subsystem also supports application for Hazmat
credentials and makes information about Hazmat cargo available to agencies as required.

2.10.1 Alternative Configurations

The Fleet and Freight Management Subsystem manages fleets of CVO vehicles. The subsystem may be a large priva
trucking firm or public agency with a fleet of vehicles. It also supports single owner/operator concerns. A primary
function of the FMS is to provide the capability for purchasing electronic credentials in an efficient manner. As
illustrated in

Figure 2.10-1 the FMS may operate either in a firm’s home office through dedicated facilities, or at a truck or rest stop
through a public kiosk. These sites communicate with authorities via standard wireline communications. Alternatively,

FMS functions could be loaded on a portable computer and managed from the cab of the vehicle using wide area wire
technology.
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Figure 2.10-1 Alternative Configurations for Freight and Fleet Management

2.10.2 Subsystem Equipment Packages and Supporting Process Specifications for FMS

Fleet Administration
This Equipment package provides route plan information from the FMS to the TMS for network performance
evaluation. It also provides for vehicle tracking, dispatch, and reporting to the fleet management center personnel

Process Specifications
2.1.2 Provide Commercial Fleet Static Route

Overview: This process shall be responsible for providing a static commercial vehicle route using data provided

by the commercial vehicle manager. A static route is one which is based on geographic data and therefore takes no

account of current or predicted traffic conditions, incidents, etc. The process shall provide the route using its
own route generation algorithms and data from its own store of digitized map information.

214 Provide Fleet Manager Commercial Vehicle Communications

Overview: This process shall be responsible for providing the communicationadetarfd data storage facility
for data that is exchanged between the commercial vehicle manager and commercial vehicle drivers in their
vehicles. The process shall support theeipt of data from the vehicle consisting of that processed frout i
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received by sensors on board the vehicle and text data used to exchange general information with the driver. Only
the output to the vehicle of the data that contains the general text message shall be supported by the process. The
process shall enable access to the store of received data by the manager through the manager's interface process.

2.16 Manage Driver Instruction Store

Overview: This process shall be responsible for managing the store of driver route instructions so that they can
be loaded with data for retrieval by the commercial vehicle driver. The data for loading into the store shall be sent
to the process from other processes in the Manage Commercial Vehicle Fleet Operations facility of the Manage
Commercial Vehicles function. The process shall enable the data to comprise vehicle route data and vehicle load
information, including the points along the route at which identified cargo is to be picked up and/or dropped off.
The process shall support the retrieval of this data by the commercial vehicle driver through the driver's interface
process.

2.6.1 Provide Commercial Vehicle Manager Tag Data Interface

Overview: This process shall be responsible for providing an auethrough which the commercial vehicle

manager can set up the data in the tag on-board a commercial vehicle. The data that the process enables the
manager to write to the tag will be that which identifies the carrier, driver and vehicle. The process shall also
enable the manager to read this data from the tag, but shall not enable the reading of any other data from the tag.
Data provided by the manager shall also be sent by the process to the tag the process that manages electronic
credentials and tax filing for use by the manager in future enrollments. The process shall support inputs from the
commercial vehicle manager in both manual and audio form, and shall provide its outputs in audible and visual
forms. It shall enable the visual output to be in hardcopy, or as a display.

Fleet Credentials and Taxes Management and Reporting

This Equipment package provides the Fleet and Freight Management Subsystem the capabilities to purchase
credentials and file trip reports electronically by the fleet managers, to perform automated enrollment at the roadside
facilities, and electronically manage the credentials checking by the roadside commercial vehicle inspectors. The
electronic purchase shall be performed in accordance with developing standards such that a single integrated system for
electronic payments might develop ensuring that deployment across multiple agency political boundaries is performed
without degradation. Inherent to credential management shall be the management of the vehicles, with a prerequisite of
the vehicle tracking software from the Fleet Administration Equipment package.

Process Specifications

21.1 Manage Commercial Fleet Electronic Credentials and Tax Filing

Overview: This process shall be responsible for providing the commercial vehicle manager with the ability to
manage the activities of commercial vehicles. The process shall provide the capability for the manager to obtain
commercial vehicle routes. When a route has been confirmed, the process shall enable the manager to enroll
commercial vehicles for electronic clearance at roadside check station facilities, to process and pay for electronic
credential and tax filing, to send tag data to the Provide Commercial Vehicle On-board Data facility, and to
provide vehicle route instructions for use by the commercial vehicle driver. Periodically it shall also send reports
about taxes that have been paid to the Administer Commercial Vehicles facility. The process shall also enable the
manager to obtain commercial vehicle activity reports from the logs provided by roadside checkstation facilities.

It shall be possible to obtain these reports either on request or at periodic intervals.

2.13 Provide FIt Mgr Electronic Credentials and Tax Filing Interface

Overview: This process shall be responsible for providing an &aifbr the commercial vehicle manager. The

process shall enable this interface to provide the manager with facilities fopthief data used to set up

commercial vehicle routes, to pay the necessary taxes and duties so that a commercial vehicle can be enrolled for a
particular route, to exchange general information messages with a driver in a vehicle, and to set up instructions

for a driver to take a vehicle on a particular route. It shall be possible for the driver's route instructions input by

the manager to include details of the cargo to be picked up and/or droppedaaffi goint along the route. The
enrollment activity supported by the process shall enable a commercial vehicle to pass through the roadside
checkstations along its route without stopping, unless safety checks are required. The process shall support

inputs from the commercial vehicle manager in both manual and audio form, and shall provide its outputs in
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audible and visual forms. It shall enable the visual output to be in hardcopy, or as a display.

221 Manage CV Electronic Credential and Tax Filing Interface

Overview: This process shall be responsible for providing the commercial vehicle driver with the ability to
manage the activities of a commercial vehicle. In this instance the driver is assumed to be acting in the role of a
commercial vehicle manager, and is therefore probably the owner/driver of the vehicle. The process shall provide
the capability for the driver to obtain commercial vehicle routes, to enroll commercial vehicles for electronic
clearance at roadside check station facilities, and to process and pay for electronic credential and tax filing.

75.4 Provide Commercial Fleet Payment Instrument Interface

Overview: This process shall be responsible for providing the acethrough which credit identity or stored

credit values may be collected from the tags used by commercial fleet managers. The process shall support the
use of the tag data to complete payment for the filing of electronic credentials and tax information that will enable
a commercial vehicle to be cleared to travel within geographic area served by a particular jurisdictional authority.
This process shall also enable the stored credit value to be debited as an alternative method of payment.

Fleet HAZMAT Management

This Equipment package provides the Fleet and Freight Management Subsystem the capabilities to enhance the Fleet
Administration Equipment package functions by adding HAZMAT tracking. The additional requirements to perform
this function include enhanced processing and enhanced fleet management software. In order to effectively track
HAZMAT cargo, communication interfaces to Information Service Providers, and Emergency Management
Subsystems shall be provided, including additional communication software.

Process Specifications

211 Manage Commercial Fleet Electronic Credentials and Tax Filing

Overview: This process shall be responsible for providing the commercial vehicle manager with the ability to
manage the activities of commercial vehicles. The process shall provide the capability for the manager to obtain
commercial vehicle routes. When a route has been confirmed, the process shall enable the manager to enroll
commercial vehicles for electronic clearance at roadside check station facilities, to process and pay for electronic
credential and tax filing, to send tag data to the Provide Commercial Vehicle On-board Data facility, and to
provide vehicle route instructions for use by the commercial vehicle driver. Periodically it shall also send reports
about taxes that have been paid to the Administer Commercial Vehicles facility. The process shall also enable the
manager to obtain commercial vehicle activity reports from the logs provided by roadside checkstation facilities.

It shall be possible to obtain these reports either on request or at periodic intervals.

Fleet Maintenance Management

This Equipment package provides the capability to use vehicle mileage data to automatically generate preventative
maintenance schedules for each specific vehicle by utilizing vehicle tracking data from the prerequisite tracking
Equipment package. In addition, capability to automatically ensure that proper service personnel are provided
information for maintenance activities and to record and verify that maintenance work was performed shall be
provided.

Process Specifications
216 Manage Driver Instruction Store

Overview: This process shall be responsible for managing the store of driver route instructions so that they can
be loaded with data for retrieval by the commercial vehicle driver. The data for loading into the store shall be sent
to the process from other processes in the Manage Commercial Vehicle Fleet Operations facility of the Manage
Commercial Vehicles function. The process shall enable the data to comprise vehicle route data and vehicle load
information, including the points along the route at which identified cargo is to be picked up and/or dropped off.
The process shall support the retrieval of this data by the commercial vehicle driver through the driver's interface
process.
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Freight Administration and Management
This equipment package provides the communication necessary to track cargo from source to destination via links to
intermodal freight shippers and depots. There are also communication links to cargo routing services.

Process Specifications
2.7 Manage Cargo

Overview: This process shall be responsible for providing facilities for the management of cargo shipments. The
process shall enable these shipments to be routed via intermodal shippers and depots and may not need the
services of a commercial vehicle manager or driver.

2.10.3 Subsystem Interfaces for FMS

Commercial Vehicle Administration => Fleet and Freight Management

Physical Architecture Flow Name: activity reports

Activity reports containing records of citations, accidents, inspections, etc.

Logical Architecture Reference Flow: cf_periodic_activity report

This data flow is used within the Manage Commercial Vehicles function. It consists of the data from the commercial
vehicle roadside checkstation facility logs from which a report on activities will be issued. This data flow will have been
produced as a result of a request from a commercial vehicle manager for periodic reports. It consists of the following
data items each of which is defined in its own DDE: list_size + list_size{cv_roadside_facility _identity +
cv_roadside_periodic_activity data}.

Physical Architecture Flow Name: compliance review report

Report containing data from facility activity logs from various roadside facilities.

Logical Architecture Reference Flow: cf_roadside_activity_report

This data flow is used within the Manage Commercial Vehicles function. It contains data from the commercial vehicle
roadside checkstation facility logs from which a report on activities will be issued. This data flow will have been
produced as a result of a specific request from a commercial vehicle manager and consists of the following data items
each of which is defined in its own DDE: list_size + list_size{cv_roadside_facility_identity +
cv_roadside_single_activity_data}.

Physical Architecture Flow Name: electronic credentials

Authenticated credentials including route enrollment and payment confirmation.

Logical Architecture Reference Flow: cf_enrollment_information

This data flow is used within the Manage Commercial Vehicles function and contains the data for enrollment on a
particular route produced from data supplied by the commercial fleet manager. It contains the following data items each
of which is defined in its own DDE: cv_route_number + cv_taxes_and_duties + route + route_type +
cv_border_enrollments.

Logical Architecture Reference Flow: cf_enroliment_payment_confirmation

This data flow is used within the Manage Commercial Vehicles function to confirm that a payment of the taxes and
duties for the enrollment of a particular commercial vehicle cargo, weight and type on a particular route from the
commercial fleet manager has been accepted. It consists of the following data items each of which is defined in its own
DDE: cv_route_number + caccount_number + cv_amount_billed.

Logical Architecture Reference Flow: cv_enroliment_information
This data flow is used within the Manage Commercial Vehicles function and contains the data for enrollment on a
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particular route produced from data supplied by the commercial vehicle driver. It contains the following data items each
of which is defined in its own DDE: cv_route_number + cv_taxes_and_duties + route + route_type +
cv_border_enrollments.

Logical Architecture Reference Flow: cv_enroliment_payment_confirmation

This data flow is used within the Manage Commercial Vehicles function to confirm that a payment of the taxes and
duties for the enrollment of a particular commercial vehicle cargo, weight and type on a particular route from the
commercial vehicle driver has been accepted. It consists of the following data items each of which is defined in its own
DDE: cv_account_number + cv_amount_billed + cv_driver_credit_identity + cv_route_number.

Commercial Vehicle Manager => Fleet and Freight Management

Physical Architecture Flow Name: fleet manager inquiry

Inquiry from fleet manager requesting data from commercial vehicle management system.

Logical Architecture Reference Flow: fcvm_carrier_number
This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains
the commercial vehicle carrier identification number to be entered into the vehicle's tag data store.

Logical Architecture Reference Flow: fcvm_driver_number
This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains
the commercial vehicle driver identification number to be entered into the vehicle's tag data store.

Logical Architecture Reference Flow: fcvm_enroliment_payment_request

This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains a
request for payment of the taxes and duties needed to cover the enrollment of a particular class of vehicle and cargo at a
particular weight on a particular route. The data will include thetstaaumber (12 bytes) from which the cost of the

taxes and duties are to be deducted and the route number (4 bytes) to which they apply. Commercial vehicle drivers

will make this request because they are acting on the role of their own fleet managers, i.e. they will be owner drivers.

Logical Architecture Reference Flow: fcvm_enroliment_request
This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains a
request for the enroliment of a particular class of vehicle and cargo at a particular weight on a particular route.

Logical Architecture Reference Flow: fcvm_other_data_input

This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains
the response to a previous request for other data to be input for use within the function. Commercial vehicle drivers
will make this request because they are acting in the role of their own fleet managers, i.e. they will be owner drivers.

Logical Architecture Reference Flow: fcvm_preclearance_data
This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains
input data defining the route (4 bytes) and vehicle identity (16 bytes) for which preclearance is required.

Logical Architecture Reference Flow: fcvm_request_driver_route_instructions

This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains a
request for the data that defines the route that the commercial vehicle driver is to follow and/or details of cargo to be
picked up and/or dropped at the origin, destination or intermediate points.

Logical Architecture Reference Flow: fcvm_request_on_board_vehicle_data
This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function. It contains a
request for the data that has been obtained from the store of safety and trip related data on-board a commercial vehicle.

2-132
September 1998



Fleet and Freight Management (FMS)

Logical Architecture Reference Flow: fcvm_request_tag_data_output

This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function. It contains a
request for the output of the current data that is stored on a commercial vehicle's tag. Only the data that can be written
by the manager is output.

Logical Architecture Reference Flow: fcvm_roadside_activity_report_request

This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function. It contains a
request for output of the commercial vehicle roadside checkstation facility logs, showing the activities of a particular
carrier, driver and vehicle combination. The request may be for a one time report or for the report to be produced
periodically.

Logical Architecture Reference Flow: fcvm_route_data
This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains
input defining the requested commercial vehicle route data, e.g. origin, destination, preferences, constraints, etc.

Logical Architecture Reference Flow: fcvm_route_function_request

This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function. It contains an
activity number for facilities within the function, which may be one of the following: 1 - request route, 2 - request
preclearance, 3 - store route, 4 - provide list of stored routes 5 - display route details 6 - delete route. Values of three
(3) and four (4) must be accompanied by a route number.

Logical Architecture Reference Flow: fcvm_trip_identity
This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains
the commercial vehicle trip identification number to be entered into the vehicle's tag data store.

Logical Architecture Reference Flow: fcvm_update_driver_route_instructions

This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains
changes or additions to the data defining the route that the driver is to follow and/or details of cargo to be picked up
and/or dropped at the origin, destination or intermediate points.

Logical Architecture Reference Flow: fcvm_vehicle_number
This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains
the commercial vehicle's identification number to be entered into the vehicle's tag data store.

Commercial Vehicle Subsystem => Fleet and Freight Management

Physical Architecture Flow Name: driver and vehicle information

Requests from the driver and vehicle for routing, payment, and enrollment information.

Logical Architecture Reference Flow: cf_driver_route_instructions_request

This data flow is used within the Manage Commercial Vehicles function and contains a request from the commercial
vehicle driver for output of the driver route instructions. It consists of the following data items each of which is defined
in its own DDE: cv_driver_number + cv_route_number.

Logical Architecture Reference Flow: cv_driver_enrollment_payment_request

This data flow is used within the Manage Commercial Vehicles function and contains data required to enable payment
for enrollment of a commercial vehicle for the use of a particular route as provided by the commercial vehicle driver. It
consists of the following data items each of which is defined in its own DDE: aurctiumber +

cv_driver_credit_identity + cv_route_number.

Logical Architecture Reference Flow: cv_driver_enrollment_request

This data flow is used within the Manage Commercial Vehicles function and contains data required for the enroliment
of a commercial vehicle on a particular route as provided by a commercial vehicle driver. It consists of the following
data items each of which is defined in its own DDE: cv_cargo_class + cv_mauatber + cv_trip_identity +
cv_vehicle_class + cv_weight_class.
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Logical Architecture Reference Flow: cv_driver_route_request
This data flow is used within the Manage Commercial Vehicles function by the commercial vehicle driver to request a
commercial vehicle route. It contains the following data items each of which is defined in its own DDE: trip_request +

route_type.

Logical Architecture Reference Flow: cv_driver_storage_request

This data flow is used within the Manage Commercial Vehicles function to manage the store of routes used by the
commercial vehicle driver. It consists of the following data items each of which is defined in its own DDE:
cv_storage_action_flag + cv_route_number.

Logical Architecture Reference Flow: cv_static_route_data
This data flow is used within the Manage Commercial Vehicles function. It contains the data for a static based route
provided as a result of data provided by the commercial vehicle driver acting as a fleet manager.

Physical Architecture Flow Name: on board vehicle data

Condition of the commercial vehicle sent to commercial vehicle manager primarily for maintenance purposes.

Logical Architecture Reference Flow: cf on_board_vehicle_data

This data flow is used within the Manage Commercial Vehicle function and contains data collected on-board a
commercial vehicle output of which has been requested by the commercial vehicle manager. It consists of the following
data items each of which is defined in its own DDE:av _board_data + cv_general_output_message +
vehicle_location_for_cv.

Logical Architecture Reference Flow: cf _tag_data_store_output

This data flow is used within the Manage Commercial Vehicles function. It contains the output of the data currently
being held by a type two commercial vehicle tag as previously requested by the commercial vehicle manager. The data
flow consists of the following data items each of which is defined in its own DDE: cv_credentials_details +

cv_trip_identity.

Emergency Management => Fleet and Freight Management

Physical Architecture Flow Name: Hazmat information request

Request for information about a particular Hazmat load.

Logical Architecture Reference Flow: cf_hazmat_request
This data flow is sent from the Manage Emergency Services function to the Manage Commercial Vehicles function and
contains a request for information aboarzhdous materials that are being or about to be carried by commercial

vehicles.

Fleet and Freight Management => Commercial Vehicle Administration

Physical Architecture Flow Name: credential application

Application for commercial vehicle credentials for a particular route/trip.

Logical Architecture Reference Flow: cf_enrollment_request

This data flow is used within the Manage Commercial Vehicles function and contains the data needed to obtain
enrollment information for a particular commercial vehicle cargo, type and weight on a particular route as provided by
the commercial fleet manager. It consists of the following data items each of which is defined in its own DDE:
cv_credentials_details + cv_route_data + cv_route_number + cv_trip_classification_data + cv_trip_identity +
route_type + border_crossing_request.
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Logical Architecture Reference Flow: cv_enroliment_request

This data flow is used within the Manage Commercial Vehicles function and contains the data needed to obtain
enrollment information for a particular commercial vehicle cargo, type and weight on a particular route as provided by
the commercial vehicle driver. It consists of the following data items each of which is defined in its own DDE:
cv_credentials_details + cv_route_data + cv_route_number + cv_trip_classification_data + cv_trip_identity +
route_type + border_crossing_request.

Physical Architecture Flow Name: information request

General purpose information request for data stored within the commercial vehicle operations information exchange
network.

Logical Architecture Reference Flow: cf request_activity_report

This data flow is used within the Manage Commercial Vehicles function and contains a request from the commercial
vehicle manager for one of two types of activity report to be provided. This may be either a specific one time report of
clearance safety activity at roadside facilities, or a request that periodic summary reports to be sent on a regular basis.
The reports will only relate to the carrier, driver, vehicle combination specified in the request, although it will be

possible for all the vehicles and drivers related to a specific carrier to be requested. The data flow contains the following
data items each of which is defined in its own DDE: cv_credentials_details + cv_roadside_activity_report_frequency +
date + list_size + list_size{cv_roadside_facility_identity}.

Physical Architecture Flow Name: tax filing, audit data

Commercial vehcile tax filing and audit data.

Logical Architecture Reference Flow: cf_enrollment_payment_request

This data flow is used within the Manage Commercial Vehicles function to request payment for the enrollment of a
particular commercial vehicle cargo, weight and type on a particular route by the commercial fleet manager. The number
of sets of taxes and duties has been set at fourteen (14) for the definition, but has been set to one and a half (1.5) for
the size expression as this is a more typical value. The data flow consists of the following items each of which is

defined in its own DDE: c¢f_manager_credit_identity + cvoaod_number + cv_route_number +

1{cv_taxes_and_duties}14.

Logical Architecture Reference Flow: cf_tax_audit_data
This data flow is used within the Manage Commercial Vehicles function. It contains tax data and audit filings not
related to specific credentials application and is generated as a result of input from the commercial vehicle manager.

Logical Architecture Reference Flow: cv_enroliment_payment_request

This data flow is used within the Manage Commercial Vehicles function to request payment for the enrollment of a
particular commercial vehicle cargo, weight and type on a particular route by the commercial vehicle driver acting in the
role of the commercial fleet manager. The number of sets of taxes and duties has been set at fourteen (14) for the
definition, but has been set to one and a half (1.5) for the size expression as this is a more typical value. The data flow
consists of the following items each of which is defined in its own DDE: ceuatcnumber +

cv_driver_credit_identity + cv_route_number + 1{cv_taxes_and_duties}14.

Fleet and Freight Management => Commercial Vehicle Manager

Physical Architecture Flow Name: fleet status

Fleet status information including enrollment status, routing information, current vehicle information, and emergency
information.

Logical Architecture Reference Flow: tcvm_confirm_enroliment_data_stored
This data flow is sent to the commercial vehicle manager from the Manage Commercial Vehicles function and contains
confirmation that the previously entered enroliment data has been stored in the on-board vehicle unit.
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Logical Architecture Reference Flow: tcvm_data_input_request
This data flow is sent to the commercial vehicle manager from the Manage Commercial Vehicles function and contains
the identities of data items needed for a route request to be made, but which have not been provided by the manager.

Logical Architecture Reference Flow: tcvm_driver_route_instructions

This data flow is sent to the commercial vehicle manager from the Manage Commercial Vehicles function. It contains
the output of the current instructions that have been loaded into a store for use by a commercial vehicle driver. They
will enable the driver to follow a specified route picking up and dropping off cargo along the way.

Logical Architecture Reference Flow: tcvm_enroliment_confirmation

This data flow is sent to the commercial vehicle manager from the Manage Commercial Vehicles function and contains
confirmation that a request for the enrollment of a particular class of vehicle and cargo at a particular weight on a
particular route has been accepted and includes a list of the required taxes and duties together with their costs.

Logical Architecture Reference Flow: tcvm_enroliment_payment_confirmation

This data flow is sent to the commercial vehicle manager from the Manage Commercial Vehicles function and contains
confirmation that a payment for the enrollment of a particular class of vehicle and cargo at a particular weight on a
particular route has been accepted.

Logical Architecture Reference Flow: tcvm_other_data_request

This data flow is sent to the commercial vehicle manager from the Manage Commercial Vehicles function and contains
the identities of data items needed to complete all the data needed for a route to be stored in the data store of
commercial fleet routes, but which have yet to be provided by the manager.

Logical Architecture Reference Flow: tcvm_output_tag_data

This data flow is sent to the commercial vehicle manager from the Manage Commercial Vehicles function It contains the
output of the current contents of a commercial vehicle's type two tag, produced in response to a previous request from
the manager.

Logical Architecture Reference Flow: tcvm_preclearance_results
This data flow is sent to the commercial vehicle manager from the Manage Commercial Vehicles function and contains
the route number, route details and a list of roadside facilities for which preclearance has been obtained.

Logical Architecture Reference Flow: tcvm_roadside_activity_report

This data flow is sent to the commercial vehicle manager from the Manage Commercial Vehicles function. It contains
the output of the commercial vehicle roadside checkstation facility logs showing the activities of a particular carrier,
driver and vehicle combination.

Logical Architecture Reference Flow: tcvm_route_data
This data flow is sent to the commercial vehicle manager from the Manage Commercial Vehicles function and contains
details of a route for a commercial vehicle, together with the location and type of each roadside facility along the route.

Fleet and Freight Management => Commercial Vehicle Subsystem

Physical Architecture Flow Name: fleet to driver update

Updated instructions to the driver including dispatch, routing, and special instructions

Logical Architecture Reference Flow: cf_driver_route_instructions

This data flow is used within the Manage Commercial Vehicles function and contains the driver route and loading
instructions related to a particular route and driver for output to the commercial vehicle driver. It consists of the
following data items each of which is defined in its own DDE: cf_driver_route + cf_driver details.

Logical Architecture Reference Flow: cf request_on_board_vehicle_data
This data flow is used within the Manage Commercial Vehicles function. It contains a request from the commercial
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vehicle manager for the commercial vehicle to output the on-board data it has collected, plus any general message data
from the driver. The data flow consists of the following data items each of which is defined in its own DDE:
cv_on_board_data_required + cv_general_input_message.

Logical Architecture Reference Flow: cf_tag_data_store_request

This data flow is used within the Manage Commercial Vehicles function. It contains a request for the current on-board
commercial vehicle tag data to be sent to the process that provides the interface with the commercial vehicle manager.
This data flow is sent in response to a request by the manager for the output of the current tag data.

Logical Architecture Reference Flow: cf _tag_data_store_write

This data flow is used within the Manage Commercial Vehicles function. It contains on-board commercial vehicle tag
data that is loaded by the commercial vehicle manager and is used by other processes in the function. The data flow
consists of the following data items each of which is defined in its own DDE: cv_credentials_details + cv_trip_identity
+ tag_identity.

Logical Architecture Reference Flow: cv_driver_enrollment_information

This data flow is used within the Manage Commercial Vehicles function and contains data about the taxes and duties
required for a commercial vehicle to be enrolled for a particular route as provided by the commercial vehicle driver. It
consists of the following data items each of which is defined in its own DDE: cv_mutéer + cv_taxes_and_duties.

Logical Architecture Reference Flow: cv_driver_enrollment_payment_confirmation

This data flow is used within the Manage Commercial Vehicles function to confirm that a payment of the taxes and
duties for the enrollment of a particular commercial vehicle cargo, weight and type on a particular route from the
commercial vehicle driver has been accepted. It consists of the following data items each of which is defined in its own
DDE: cv_account_number + cv_amount_billed + cv_driver_credit_identity + cv_route_number.

Logical Architecture Reference Flow: cv_driver_route_data

This data flow is used within the Manage Commercial Vehicle function and contains data about a vehicle route
requested by a commercial vehicle driver. It consists of the following data items each of which is defined in its own
DDE: cv_route_data + route_type + cv_route_number.

Logical Architecture Reference Flow: cv_static_route_request

This data flow is used within the Manage Commercial Vehicles function. It contains the data from which a static route
can be determined for a commercial vehicle and is supplied by the commercial vehicle driver acting as a fleet manager.
The data flow consists of the following data items each of which is defined in its own DDE:
constraint_onacceptable_travel_time + constraioh_ahs_lanes + constraint_on_eta_change +

constraint_on_interstate + constraint_on_load_classification + constraint_on_urban + constraint_on_vehicle_type +
destination + departure_time + desired_arrival_time + modes + origin + preferred_alternate_routes +
preferred_route_segments + preferred_routes + preferred_weather_conditions.

Fleet and Freight Management => Emergency Management

Physical Architecture Flow Name: Hazmat information

Information about a particular Hazmat load including nature of the load and unloading instructions. May also include
Hazmat vehicle route and route update information

Logical Architecture Reference Flow: cf_hazmat_route_information

This data flow is sent from the Manage Commercial Vehicles function to the Manage Emergency Services function and
contains information about the route about to be used or planned for a commercial vehicle that wazeatous

materials. This information may cause the Emergency Services to raise an incident for all or part of the vehicle's route.
The data flow consists of the following data items each of which is define in its own DDE: cvniautger + route.

Logical Architecture Reference Flow: cf_hazmat_vehicle_information
This data flow is sent from the Manage Commercial Vehicles function to the Manage Emergency Services function and
contains information aboutzadous materials that are on-board the vehicle and details of the vehicle itself. The data
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flow consists of the following data items each of which is defined in its own DDE: haznthtdéia +
hazmat_vehicle_data.

Fleet and Freight Management => Information Service Provider

Physical Architecture Flow Name: route request

Request for a tailored route based on given constraints.

Logical Architecture Reference Flow: cf route_request

This data flow is sent from the Manage Commercial Vehicles function to the Provide Driver and Traveler Services
function. It is used to request the preparation of a dynamic route for a commercial vehicle and originates with the
commercial vehicle fleet manager. The data flow consists of the following items each of which is defined in its own
DDE: constraint_onacceptable_travel_time + constraioh_eta_change + constraint_on_load_classification +
constraint_on_ahs_lanes + constraint_on_interstate + constraint_on_urban + constraint_on_vehicle_type +
cv_route_number + destination + departure_time + desired_arrival_time + modes + origin + preferred_routes +
preferred_alternate_routes + preferred_route_segments + preferred_weather_conditions.

Logical Architecture Reference Flow: cv_route_request

This data flow is sent from the Manage Commercial Vehicles function to the Provide Driver and Traveler Services
function. It is used to request the preparation of a dynamic route for a commercial vehicle and originates with the
commercial vehicle driver acting in the role of fleet manager. The data flow consists of the following items each of which
is defined in its own DDE: constraint_atceptable_travel_time + constraioh_eta_change +
constraint_on_load_classification + constraint_on_ahs_lanes + constraint_on_interstate + constraint_on_urban +
constraint_on_vehicle_type + destination + departure_time + desired_arrival_time + modes + origin + preferred_routes
+ preferred_alternate_routes + preferred_route_segments + preferred_weather_conditions + vehicle_identity.

Fleet and Freight Management => Intermodal Freight Depot

Physical Architecture Flow Name: intermod CVO coord

Cargo movement logs and cargo ID’s exchanged between freight shippers.

Logical Architecture Reference Flow: To_Intermodal_Freight_Depot
This data flow is a request for details of the movement of freight by means that may include methods other than
commercial vehicles, e.g. heavy ralil, air, sea, river, etc.

Fleet and Freight Management => Intermodal Freight Shipper

Physical Architecture Flow Name: intermod CVO coord

Cargo movement logs and cargo ID’s exchanged between freight shippers.

Logical Architecture Reference Flow: To_Intermodal_Freight_Shipper
This data flow is a request for data about the services available to ship freight by means other than commercial vehicles,
e.g. heavy rail, air, sea, river, etc.

Fleet and Freight Management => Payment Instrument

Physical Architecture Flow Name: request for payment
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Request to deduct cost of service from user's payment account.

Logical Architecture Reference Flow: tpi_debited_commercial_manager_payment

This data flow is sent to the payment instrument from the Provide Electronic Payment Services function. It is a request
to deduct the cost of payment for commercial vehicle electronic credential filing and tax payment from the value of
credit currently stored on the payment instrument being used by the commercial fleet manager.

Information Service Provider => Fleet and Freight Management

Physical Architecture Flow Name: route plan

Tailored route provided by ISP in response to a specific request.

Logical Architecture Reference Flow: cf_route

This data flow is sent from the Provide Driver and Traveler Services function to the Manage Commercial Vehicles
function . It contains details of a dynamic route provided for a commercial vehicle the request for which originated with
the commercial vehicle fleet manager. The data flow consists of the following data items each of which is defined in its
own DDE: cv_route_data + cv_route_number.

Logical Architecture Reference Flow: cv_route

This data flow is sent from the Provide Driver and Traveler Services function to the Manage Commercial Vehicles
function . It contains details of a dynamic route provided for a commercial vehicle the request for which originated with
the commercial vehicle driver acting in the role of fleet manager. The data flow consists of the following data items each
of which is defined in its own DDE: cv_route_data + vehicle_identity.

Intermodal Freight Depot => Fleet and Freight Management

Physical Architecture Flow Name: intermod CVO coord

Cargo movement logs and cargo ID’s exchanged between freight shippers.

Logical Architecture Reference Flow: From_Intermodal_Freight_Depot
This data flow is used within the Manage Commercial Vehicles function and contains data about the movement of
freight by means that may include methods other than commercial vehicles, e.g. heavy rail, air, sea, river, etc.

Intermodal Freight Shipper => Fleet and Freight Management

Physical Architecture Flow Name: intermod CVO coord

Cargo movement logs and cargo ID’s exchanged between freight shippers.

Logical Architecture Reference Flow: From_intermodal_Freight_Shipper
This data flow is used within the Manage Commercial Vehicles function and contains data about the services available
to ship freight by means other than commercial vehicles, e.g. heavy rail, air, sea, river, etc.

Payment Instrument => Fleet and Freight Management

Physical Architecture Flow Name: payment

Payment of some kind (e.qg., toll, parking, fare) by traveler which in most cases can be related to a credit account.

Logical Architecture Reference Flow: fpi_commercial_manager_input_credit_identity
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This data flow is sent from the payment instrument to the Provide Electronic Payment Services function. It contains
the data necessary to allow automatic billing of the user of the payment instrument when they are the commercial
vehicle fleet manager, working in an office environment. A payment instrument is a device that can be used to make
payments, e.g. a debit card, a credit card. It will belong to the financial institution responsible for its issue and not to
the user.

2.10.4 Subsystem Architecture Flow Diagram
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2.11 Information Service Provider

This subsystem collects, processes, stores, and disseminates transportation information to system operators and the
traveling public. The subsystem can play several different roles in an integrated ITS. In one role, the ISP provides a
general data warehousing function, collecting information from transportation system operators and redistributing this
information to other system operators in the region and other ISPs. In this information redistribution role, the ISP
provides a bridge between the various transportation systems that produce the information and the other ISPs and the
subscribers that use the information. The second role of an ISP is focused on delivery of traveler information to
subscribers and the public at large. Information provided includes basic advisories, real time traffic condition and tran:
schedule information, yellow pages information, ridematching information, and parking information. The subsystem als
provides the capability to provide specific directions to travelers by receiving origin and destination requests from
travelers, generating route plans, and returning the calculated plans to the users. In addition to general route planning
travelers, the ISP also supports specialized route planning for vehicle fleets. In this third role, the ISP function may be
dedicated to, or even embedded within, the dispatch system. Reservation services are also provided in advanced
implementations. The information is provided to the traveler through the Personal Information Access Subsystem,
Remote Traveler Support Subsystem, and various Vehicle Subsystems through available communications links. Both
basic one-way (broadcast) and personalized two-way information provision is supported. The subsystem provides the
capability for an informational infrastructure to connect providers and consumers, and gather that market information
needed to assist in the planning of service improvements and in maintenance of operations.

2.11.1 Alternative Configurations

The Information Service Provider subsystem is responsible for dissemination of information to travelers, supplying rou
planning and customized route planning for travelers, vehicles, and cargo, and has the capability to collect probe data
from cooperative travelers Figure 2.11-1. The subsystem may be integrated with other centers to provide the indicate
functionality or may be a separate entity specializing in one, some, or all of the above functions. An ISP integrated witt
traffic management disseminates traffic information to the public and media. An ISP integrated with a transit organizati
disseminates information regarding transit schedules. An independent ISP may integrate traffic, yellow pages, transit,
route planning together in a pay for use service.
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Figure 2.11-1 Alternative Configurations for an ISP

2.11.2 Subsystem Equipment Packages and Supporting Process Specifications for ISP

Basic Information Broadcast

This Equipment package provides the capabilities to collect, process, store, bill, and disseminate traveler information
including traveler, transit, ridematching, traffic, and parking information. The traveler information shall include
maintaining a database of local area services available to travelers with up-to-the-minute information and providing an
interactive connectivity between, sponsors, and providers of services. The transit information shall include the latest
available information on transit routes and schedules, transit transfer options, transit fares, and real-time schedule
adherence. The traffic information shall include latest available information on traffic and highway conditions, and
current situation information in real-time including incidents, road construction, recommended routes, current speeds on
specific routes, current parking conditions in key areas, schedules for any current or soon to start events, and current
weather situations. This Equipment package shall also provide users with real-time travel related information while
they are traveling, and disseminate to assist the travelers in making decisions about transfers and modification of trips.
These capabilities shall be provided using equipment such as a fixed facility with a communications system such as a
data subcarrier multiplexing device.

Process Specifications
1.1.4.6 Provide Traffic Data Retrieval Interface

Overview: This process shall provide customized sets of traffic data for broadcast, advisories, and personalized
data to travelers and the media. This process shall use the parameters in the data store
‘traffic_data_retreival_parameters' to define exactly what data shall be retrieved as a result of each request. The
process shall select the appropriate subset of traffic data which will be sent to each ITS function which is
requesting data. The process shall accept traveler profiles for use in determining what personalized data to send
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to the traveler.

6.2.1.3 Collect Transit Data for Advisory Messages

Overview: This process shall collect and fuse transit advisory data that will be used to create broadcast or
advisory messages to travelers. The process shall extract from the data those elements appropriate for advisory
or broadcast messages and load it into the traveler_transit_information_data store. The data can be provided to
the process either via direct request from the process or as a result of periodic (unrequested) updates. The
process shall fuse all the received data into a coherent set, which is loaded into a
traveler_transit_information_data store fmcess by other processes.

6.2.1.4 Provide Traffic and Transit Broadcast Messages

Overview: This process shall extract advisory data from stores of traveler traffic and transit information at locally
determined intervals and send it out to drivers or transit users in vehicles as wide area broadcast messages. The
content and rate of these messages shall be based upon parameters from the broadcast_parameters_data store,
which is managed by the ISP operator.

6.2.1.5 Provide ISP Operator Broadcast Parameters Interface

Overview: This process shall provide the interface through which the ISP operator can manipulate data in the
broadcast_parameters_data store. The data, in this store, shall be used by another process to define the scope and
rate of wide area broadcast messages to vehicles. The process shall provide the ISP operator with the ability to
request parameter data output and/or update the data store with new parameter values.

6.2.4 Collect Yellow Pages Data

Overview: This process shall collect and fuse data about (yellow pages) services in order to provide information
to users in vehicles. The process shall fuse all the received yellow pages data into a coherent set and loaded into
the yellow_pages_information_data storedocess by processes ingesse to requests from users in vehicles.

EM Route Plan Information Dissemination

This Equipment package provides route plan information for the Emergency Management Subsystem. Routes are
computed based on the request for route plan and current traffic conditions. Special algorithms are employed which
take into account the special needs and capabilities (e.g., traveling along normally non-navigable links) of dispatched
emergency vehicles. Special security, logging, and performance requirements may also be associated with the operation
of this equipment package.

Process Specifications
6.6.2.2 Provide Vehicle Route Calculation Data

Overview: This process shall update the data stores containing information which is used by the another process
to calculate vehicle routes. This process shall also provide data about links (speed or travel times), and queues to
be broadcast to vehicles (to support autonomous guidance with dynamic link updates). The process shall fuse
link and queue data received from Manage Traffic sources with probe data received from uatieles

infrastructure based route guidance, or with probe data obtained from other sources (such as from an electronic
toll collection system). The process shall obtain route segment data as requested data or as data received at
periodic intervals from other ITS functions. The process shall have the capability to request data about route
segments outside its own area by sending a data request to the process that provides the interface with other
ISP's. Link addresses, mapped to other ISPs, will be maintained by this process and stored in the link_data_store.

Infrastructure Provided Dynamic Ridesharing
This Equipment package shall have as prerequisite the capabilities of the Interactive Infrastructure Information
Equipment package. In addition, this Equipment package provides the capability to provide specific dynamic
ridesharing, including rider and driver information and reservations.

Process Specifications
6.1.1 Provide Trip Planning Information to Traveler
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Overview: This process shall obtain all the information needed to fulfill the traveler's request for a trip. The

process shall support the request for trips that require the use of one or more modes of transport, and shall use
the preferences and constraints specified by the traveler in the trip request, plus data from the store of trip
planning parameters, to select the most appropriate modes. It shall send details of the trip requirements to the
specialized processes that provide route information for the different modes of transport. When route data is
received back from these processes, this process shall ensure that the whole trip is covered by one coherent route
for which all the data such as costs, arrival times, and modal change points are known. The information provided
to the traveler by the process shall be sufficient to enable the traveler to understand the routing, modes and cost
of the trip. The trip information shall be stored for possible use in subsequent trip confirmation. This process

shall exchange all input and output data from and to the traveler with the appropriate travedeeiptedess.

6.1.2 Confirm Traveler's Trip Plan

Overview: This process shall confirm a trip previously requested by a traveler and any financial transactions that
this may require. The process shall base the trip confirmation upon information created by the process
responsible for trip planning and stored locally. Confirmation details shall be sent to specialized processes (such
as those responsible for demand responsive transit, ridesharing, etc.) to make reservations for their services. The
response to these reservation requests andem@gsary payment transactions shall be sent to the traveler. This
process shall exchange all input and output data to and from the traveler via the appropriate traveler interface
process.

6.1.4 Provide ISP Operator Interface for Trip Planning Parameters

Overview: This process shall manage the data store containing parameters used by the trip planning processes.
These parameters shall govern the way in which multimodal trips are planned by other processes within Provide
Trip Planning Services. This process shall acagpits from the ISP Operator to define or update trip planning
parameters. This process shall output these trip planning parameters to the ISP Operator.

6.2.4 Collect Yellow Pages Data

Overview: This process shall collect and fuse data about (yellow pages) services in order to provide information
to users in vehicles. The process shall fuse all the received yellow pages data into a coherent set and loaded into
the yellow_pages_information_data storedocess by processes ingesse to requests from users in vehicles.

6.4.1 Screen Rider Requests

Overview: This process shall accept and screen traveler requests for ride-sharing. These requests shall be sent to
the process as a result of trip plan requests received from travelers by other processes. This process shall use
eligibility data from a local rideshare_data store, to screen travelers before they are matched with other travelers
and to enable ridesharing for all or part of their proposed trips.

6.4.2 Match Rider and Provider

Overview: This process shall match travelers for ridesharing trips. The process shall attempt to achieve a match
by considering some or all of the following: the origin and destination of the traveler's proposed trip, any routing
constraints, preferences specified by the traveler, compatibility of this rideshare with rideshares confirmed by
other travelers, the requesting traveler's eligibility data, and traffic data obtained on request from the Manage
Traffic function. The process shall consider the possible disbenefits to other travelers who will be part of the

same rideshare when finding the rideshare best suited to the traveler’'s requirements. The process shall store data
about selected rideshares in the rideshare_data store, and shall update the data when confirmation of the
rideshare acceptance is received from another process.

6.4.3 Report Ride Match Results to Requestor

Overview: This process shall report ridesharing match results to requesters. The data for the results shall be
provided to this process by other processes responsible for assessing traveler eligibility, and the actual match
with travelers in other rideshares. The process shall output data indicating a failure when either the data from the
eligibility process shows a failure, or no ridesharing match can be found. The process shall also determine that no
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ridesharing match can be found if no match is found between the traveler's rideshare request and the rideshare data
provided as input to it by another process. Wherceessful match is found, the process shall output the
rideshare data to the process from which the traveler's request was received.

6.4.4 Confirm Traveler Rideshare Request

Overview: This process shall confirm the traveler's rideshare match and initiate a payment transaction where
appropriate. The process shall send the payment transaction data for action by a process in the Provide
Electronic Payment Services function. The results of this transaction shall be sent by this process to the process
providing the overall trip confirmation. Once a rideshare match is confirmed, this data is sent to the rideshare
match process where it can be factored in to subsequent matches.

6.6.2.1 Calculate Vehicle Route

Overview: This process shall calculate trip planning and real-time dynamic guidance routes for all types of
vehicles. The route data provided by the process in response to requests from vehicles using infrastructure based
in-vehicle guidance shall only contain data necessary for the vehicle to provide guidance (since the data is
intended for use by an in-vehicle navigation unit). The route provided for trip planning purposes shall contain
data in a form which can be presented to a user via display (or alternatively in audio form). The process shall
select the route according to the data included in the route request. Data provided by the requesting process
includes preferences and constraints. The process shall have the capability of using current and/or predicted
conditions of the road network in route calculation. The process shall have the capability of including additional
factors such as current or predicted weather in the calculation of route. If the process cannot find the data it needs
in the route_segment_details_data store, it shall request the process responsible for providing route calculation
data to obtain it from the appropriate source. The process shall have the capability of outputting routes for

special priority vehicles to the Manage Traffic function so that signal preemption could be provided for the

special priority vehicle. The process shall send details of routes for commercial vehicles widbusaar

unusual loads to the Manage Incidents function for monitoring (as a potential, or a predicted incident).

6.6.2.3 Provide Route Segment Data for Other Areas

Overview: This process shall obtain from another ISP current or predicted data for road links that are outside the
area served by the local supplier. This area, which may be defined on a geographic or jurisdictional basis, is the
portion of the transportation network on which the ISP maintains real time information. Identification of which
ISP to contact is based upon a store that maps a link to the ISP which maintains real time information about this
link. If there is no map to another ISP in the data store, then the process will return default or static data for the
link(s). This process shall also respond to similar requests from other ISPs for real time data on links within the
local database.

6.6.2.4 Update Vehicle Route Selection Map Data

Overview: This process shall provide the interface to upatate providers, or other appropriate data sources,
through which updates of the digitized map data can be obtained. The process shall request new data from the
provider on request from the ISP operator interface process. The data received frgppliee shall be loaded

into a the map_data_for_route_selection data store by the process in such a way that it can be easily used by the
route selection process in determining vehicle routes, trip planning, and on-line vehicle guidance.

6.6.3 Update Other Routes Selection Map Data

Overview: This process shall provide the interface to aupdate providers through which to obtain fresh

updates of digitized map data used in identification of non-vehicle portions of routes. The process shall request
new data from the provider on request from the ISP operator interface process. The data received from the
supplier shall be loaded into the map_data_for_general_use data store by the process in such a way that it can be
easily used by the route selection process in determining non-vehicle routes for use in on-line traveler guidance
and trip planning.

7.4.1.8 Process Traveler Rideshare Payments

Overview: This process shall be responsible for transacting payments for ridesharing that are required for the
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confirmation of a traveler's trip. The process shall start the transaction by receiving data from a process in the
Provide Driver and Traveler Services function and shall send the data to the appropriate financial institution. The
process shall send the response from the financial institution to the requesting process and shall send details of
the transaction to another process for entry into a store of transaction records.

Infrastructure Provided Route Selection

This Equipment package shall have as prerequisite the capabilities of the Interactive Infrastructure Information
Equipment package. In addition, this Equipment package provides the capability to provide specific directions to
travelers by receiving origin and destination requests from travelers, generating route plans, returning the calculated
plans to the users, and then potentially logging the route plans with Traffic Management Subsystem. This additional
capability shall be provided using equipment such as a workstation type processor and software for route planning and
traffic measurements along with additional communications capabilities including dialup lines, PCS telephones, and
wireless data transceivers.

Process Specifications
1.1.46 Provide Traffic Data Retrieval Interface

Overview: This process shall provide customized sets of traffic data for broadcast, advisories, and personalized
data to travelers and the media. This process shall use the parameters in the data store
‘traffic_data_retreival_parameters' to define exactly what data shall be retrieved as a result of each request. The
process shall select the appropriate subset of traffic data which will be sent to each ITS function which is
requesting data. The process shall accept traveler profiles for use in determining what personalized data to send
to the traveler.

6.6.1 Provide multimodal Route Selection

Overview: This process shall manage the creation of multimodal routes (those with one or more modes in them)

in response to traveler’s trip or route requests. It shall support on-line route guidance for travelers using

personal devices, route guidance for vehicles, selection of specialized vehicle based routes for other ITS functions,
(such as Manage Emergency Services and Manage Commercial Vehicles), and selection of multimodal routes in
response to trip planning requests from travelers. The multimodal routes provided by the process shall take
account of the traveler's preferences and constraints. Constraints can inchoE#seneeds of those with

disabilities. Preferences can include minimizing waiting time at modal interchange points, level of traveler

security, or minimum cost.

6.6.2.1 Calculate Vehicle Route

Overview: This process shall calculate trip planning and real-time dynamic guidance routes for all types of
vehicles. The route data provided by the process in response to requests from vehicles using infrastructure based
in-vehicle guidance shall only contain data necessary for the vehicle to provide guidance (since the data is
intended for use by an in-vehicle navigation unit). The route provided for trip planning purposes shall contain
data in a form which can be presented to a user via display (or alternatively in audio form). The process shall
select the route according to the data included in the route request. Data provided by the requesting process
includes preferences and constraints. The process shall have the capability of using current and/or predicted
conditions of the road network in route calculation. The process shall have the capability of including additional
factors such as current or predicted weather in the calculation of route. If the process cannot find the data it needs
in the route_segment_details_data store, it shall request the process responsible for providing route calculation
data to obtain it from the appropriate source. The process shall have the capability of outputing routes for

special priority vehicles to the Manage Traffic function so that signal preemption could be provided for the

special priority vehicle. The process shall send details of routes for commercial vehicles wilbusmoar

unusual loads to the Manage Incidents function for monitoring (as a potential, or a predicted incident).

6.6.2.1 Calculate Vehicle Route

Overview: This process shall calculate trip planning and real-time dynamic guidance routes for all types of
vehicles. The route data provided by the process in response to requests from vehicles using infrastructure based
in-vehicle guidance shall only contain data necessary for the vehicle to provide guidance (since the data is
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intended for use by an in-vehicle navigation unit). The route provided for trip planning purposes shall contain
data in a form which can be presented to a user via display (or alternatively in audio form). The process shall
select the route according to the data included in the route request. Data provided by the requesting process
includes preferences and constraints. The process shall have the capability of using current and/or predicted
conditions of the road network in route calculation. The process shall have the capability of including additional
factors such as current or predicted weather in the calculation of route. If the process cannot find the data it needs
in the route_segment_details_data store, it shall request the process responsible for providing route calculation
data to obtain it from the appropriate source. The process shall have the capability of outputting routes for
special priority vehicles to the Manage Traffic function so that signal preemption could be provided for the
special priority vehicle. The process shall send details of routes for commercial vehicles wilbusoar

unusual loads to the Manage Incidents function for monitoring (as a potential, or a predicted incident).

6.6.2.2 Provide Vehicle Route Calculation Data

Overview: This process shall update the data stores containing information which is used by the another process
to calculate vehicle routes. This process shall also provide data about links (speed or travel times), and queues to
be broadcast to vehicles (to support autonomous guidance with dynamic link updates). The process shall fuse
link and queue data received from Manage Traffic sources with probe data received from uat@les

infrastructure based route guidance, or with probe data obtained from other sources (such as from an electronic
toll collection system). The process shall obtain route segment data as requested data or as data received at
periodic intervals from other ITS functions. The process shall have the capability to request data about route
segments outside its own area by sending a data request to the process that provides the interface with other
ISP's. Link addresses, mapped to other ISPs, will be maintained by this process and stored in the link_data_store.

6.6.2.3 Provide Route Segment Data for Other Areas

Overview: This process shall obtain from another ISP current or predicted data for road links that are outside the
area served by the local supplier. This area, which may be defined on a geographic or jurisdictional basis, is the
portion of the transportation network on which the ISP maintains real time information. Identification of which
ISP to contact is based upon a store that maps a link to the ISP which maintains real time information about this
link. If there is no map to another ISP in the data store, then the process will return default or static data for the
link(s). This process shall also respond to similar requests from other ISPs for real time data on links within the
local database.

6.6.2.4 Update Vehicle Route Selection Map Data

Overview: This process shall provide the interface to upatate providers, or other appropriate data sources,
through which updates of the digitized map data can be obtained. The process shall request new data from the
provider on request from the ISP operator interface process. The data received frgppliee shall be loaded

into a the map_data_for_route_selection data store by the process in such a way that it can be easily used by the
route selection process in determining vehicle routes, trip planning, and on-line vehicle guidance.

6.6.2.5 Provide ISP Operator Route Parameters Interface

Overview: This process shall provide the interface through which the ISP operatopegarid update route
calculation parameters used by the Provide Driver and Traveler Services function. The process shall provide an
interface through which the ISP operator can review and regpeate of map data. The operator shall be able

to use the process to request digitized map updates from suppliers, request output of trip planning and route
selection control parameters, or to update the control parameters in the route_selection_parameters data store.
The process shall support inputs from the ISP operator in manual or audio form, and shall provide its outputs in
audible or visual forms. It shall enable the visual output to be in hardcopy, and/or display.

6.6.3 Update Other Routes Selection Map Data

Overview: This process shall provide the interface to aupdate providers through which to obtain fresh

updates of digitized map data used in identification of non-vehicle portions of routes. The process shall request
new data from the provider on request from the ISP operator interface process. The data received from the
supplier shall be loaded into the map_data_for_general_use data store by the process in such a way that it can be
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easily used by the route selection process in determining non-vehicle routes for use in on-line traveler guidance
and trip planning.

6.6.4 Select Transit Route

Overview: This process shall determine routes that are based on regular transit services. Routes shall be provided
by the process to travelers in response to trip planning and on-line personal guidance requests. The data provided
by the process shall be different for the two types of requests since trip planning information will not need the
detail that guidance data requires. The process shall base routes on the current state of the regular transit services
using data obtained from processes in the Manage Transit function. It shall also respond to any preferences and
constraints, such as those for travelers with special needs, that are specified in the route request. Data on the
current use of transit routes in on-line guidance shall be provided by the process to the Manage Demand function
to aid in demand management. This data on current use of the transit routes in on-line guidance is stored in the
transit_mode_routes data store.

6.6.5 Select Other Routes

Overview: This process shall determine routes, or portions of routes, not based on use of vehicles or regular
transit services. Routes shall be provided by the process for travelers in response to trip planning, and on-line
personal guidance requests. Data provided by the process will be different for the two types of requests since the
data for trip planning will not need the level of detailed that guidance data requires. The process shall calculate its
routes using digitized map data obtained and updated by another process. It shall make use of the alternative
modes, (such as ferries, walking, cycling, etc.) that have been specified in the route request, and shall also take
account of any preferences and constraints, (such as those for travelers with special needs). Data on current use
of routes in on-line guidance shall be provided by the process to the Manage Demand function.

Infrastructure Provided Yellow Pages & Reservation

This Equipment package shall have as prerequisite the capabilities of the Interactive Infrastructure Information
Equipment package. In addition, this Equipment package provides the capability to provide specific traveler
information, such as Yellow Pages information, with reservation capabilities.

Process Specifications
6.1.1 Provide Trip Planning Information to Traveler

Overview: This process shall obtain all the information needed to fulfill the traveler's request for a trip. The

process shall support the request for trips that require the use of one or more modes of transport, and shall use
the preferences and constraints specified by the traveler in the trip request, plus data from the store of trip
planning parameters, to select the most appropriate modes. It shall send details of the trip requirements to the
specialized processes that provide route information for the different modes of transport. When route data is
received back from these processes, this process shall ensure that the whole trip is covered by one coherent route
for which all the data such as costs, arrival times, and modal change points are known. The information provided
to the traveler by the process shall be sufficient to enable the traveler to understand the routing, modes and cost
of the trip. The trip information shall be stored for possible use in subsequent trip confirmation. This process

shall exchange all input and output data from and to the traveler with the appropriate travedeeiptedess.

6.1.2 Confirm Traveler's Trip Plan

Overview: This process shall confirm a trip previously requested by a traveler and any financial transactions that
this may require. The process shall base the trip confirmation upon information created by the process
responsible for trip planning and stored locally. Confirmation details shall be sent to specialized processes (such
as those responsible for demand responsive transit, ridesharing, etc.) to make reservations for their services. The
response to these reservation requests andemggsary payment transactions shall be sent to the traveler. This
process shall exchange all input and output data to and from the traveler via the appropriate traveler interface
process.

6.1.3 Manage Intermodal Service Provider Interface
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Overview: This process shall collect data about services that are available to travelers from intermodal service
providers. These suppliers shall be those that provide travel services that are not part of regular transit or
demand responsive transit operations, e.g. heavy rail, and may not invohee dtafisportation, e.g. ferry and
airline operations. The process shall provide data formatted for use as part of a traveler's multimodal trip, and
shall support subsequent confirmation of any portion provided by the Intermodal Service Provider.

6.2.1.2 Provide Traffic and Transit Advisory Messages

Overview: This process shall provide advisory data to users in vehicles (drivers or transit users) as a result of a
request from the driver or transit user. (e.g. This process supports a request/response type of exchange with the
user.) The advisory information is extracted from the data stores of traveler traffic and transit information. The
process shall have the capability to filter the advisory data, read from the data stores, store so that the output
only contains data that is relevant to the current location of the vehicle from which the request was made. When
the user requests location specific data, the vehicle's location shall be provided to the process in the request
message.

6.2.4 Collect Yellow Pages Data

Overview: This process shall collect and fuse data about (yellow pages) services in order to provide information
to users in vehicles. The process shall fuse all the received yellow pages data into a coherent set and loaded into
the yellow_pages_information_data storedocess by processes ingesse to requests from users in vehicles.

6.2.6 Provide Yellow Pages Data and Reservations

Overview: This process shall extract data from the yellow_pages_information_data store upon request for data
from the driver or a transit user in a vehicle. The data read from the store may be filtered, by the process, so that
output only contains that which is relevant to the current location of the vehicle. The process shall also enable
the user to make reservations for yellow pages services from a vehicle.

6.5.2 Provide Traveler Yellow Pages Information and Reservations

Overview: This process shall provide information and reservation services obtained from yellow pages service
providers. The process shall provide the information and reservation data so that it can easily form part of a
traveler's information request or trip planning activities. The process shall be able to request additional yellow
pages information if the process cannot find the required data in the tourist_information data store. The process
shall send requests for payment to a process in the Provide Electronic Payment Services function for action, and
shall send the response back to the process from which the payment requeseived.r

6.5.2 Provide Traveler Yellow Pages Information and Reservations

Overview: This process shall provide information and reservation services obtained from yellow pages service
providers. The process shall provide the information and reservation data so that it can easily form part of a
traveler's information request or trip planning activities. The process shall be able to request additional yellow
pages information if the process cannot find the required data in the tourist_information data store. The process
shall send requests for payment to a process in the Provide Electronic Payment Services function for action, and
shall send the response back to the process from which the payment requeseived.r

6.5.3 Register Yellow Pages Service Providers

Overview: This process shall register yellow pages service providers. The process shall accept requests for
registration from the providers and shall pass the data to a process in the Provide Electronic Payment Services
function for action. The process shall send the result of this action to the provider, and if successful, shall send a
request for the process that manages the contents of the store of tourist information to request data from the
provider. The details of the provider shall also be loaded into the store used by that process, so that data from
the provider can readily be obtained in the future. This process shall perform updating of the yellow pages
service provider details.

6.6.2.3 Provide Route Segment Data for Other Areas
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Overview: This process shall obtain from another ISP current or predicted data for road links that are outside the
area served by the local supplier. This area, which may be defined on a geographic or jurisdictional basis, is the
portion of the transportation network on which the ISP maintains real time information. Identification of which
ISP to contact is based upon a store that maps a link to the ISP which maintains real time information about this
link. If there is no map to another ISP in the data store, then the process will return default or static data for the
link(s). This process shall also respond to similar requests from other ISPs for real time data on links within the
local database.

6.6.2.4 Update Vehicle Route Selection Map Data

Overview: This process shall provide the interface to npatate providers, or other appropriate data sources,
through which updates of the digitized map data can be obtained. The process shall request new data from the
provider on request from the ISP operator interface process. The data received fugppliee shall be loaded

into a the map_data_for_route_selection data store by the process in such a way that it can be easily used by the
route selection process in determining vehicle routes, trip planning, and on-line vehicle guidance.

7.1.6 Distribute Advanced Charges and Fares

Overview: This process shall be responsible éoeiving requests for advanced payment of tolls from the

parking lot charge or transit fare collection facilities within the Provide Electronic Payment Services function. It
shall pass the requests on to another process in the toll collection facility, and shall return transaction success or
failure details to the requesting process. The process shall also receive requests for the advanced payment of
parking lot charges and transit fares from the toll payment interface process. It shall send these requests to other
processes in the Provide Electronic Payment Services function and when received, return the results to the toll
payment interface process.

7.2.6 Distribute Advanced Tolls and Fares

Overview: This process shall be responsible éoeiving requests for advanced payment of parking lot charges
from the toll or transit fare collection facilities within the Provide Electronic Payment Services function. It shall
pass the requests on to another process in the Provide Electronic Parking Lot Payment facility, and shall return
transaction success or failure details to the requesting process. The process shall also receive requests for the
advanced payment of tolls and transit fares from the parking lot payment interface process. It shall send these
requests to other processes in the Provide Electronic Payment Services function and when received, return the
results to the Parking Lot payment interface process.

7.3.2 Distribute Advanced Tolls and Parking Lot Charges

Overview: This process shall be responsible éoeiving requests for advanced payment of transit fares from the

toll and parking lot charge collection facilities within the Provide Electronic Payment Services function. It shall
pass the advanced fare requests on to another process in the Process Electronic Transit Fare Payment facility,
and when received, shall return transit success or failure details to the requesting process. The process shall also
receive requests for advanced payment of tolls and parking lot charges from transit vehicle and roadside (transit
stop) fare collection facilities. It shall send these requests to other processes in the Provide Electronic Payment
Services function and when received, return the results to the requesting process.

7.4.1.2 Process Yellow Pages Services Provider Payments

Overview: This process shall be responsible for transacting payments for the registration of other (yellow pages)
service providers. The process shall be initiated by receiving data from a process in the Provide Driver and
Traveler Services function and shall send the data to the financial institution. The process shall send the response
from the financial institution to the requesting process and shall send details of the transaction to another process
for entry into a store of transaction records.

7.4.1.3 Process Driver Map Update Payments

Overview: This process shall be responsible for transacting payments from the driver for updates to the
navigable map database in the vehicle. The process shall receive the transaction request data from a process in the
Provide Driver and Traveler Services function and shall send the data to the financial institution for action. The
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process shall send the response from the financial institution to the requesting process and shall send details of
the transaction to another process for entry into the payment_transaction_records data store.

7.4.1.4 Process Traveler Map Update Payments

Overview: This process shall be responsible for transacting payments from the traveler for updates to the

navigable map database carried in the personal device. The process shall receive the transaction request data from
a process in the Provide Driver and Traveler Services function and shall send the data to the financial institution.
The process shall send the response from the financial institution to the requesting process and shall send details
of the transaction to another process for entry into the payment_transaction_records data store.

7.4.1.6 Process Traveler Trip and Other Services Payments

Overview: This process shall be responsible for transacting advance payments required for the confirmation of a
trip by a traveler. Payments supported by the process shall comprise those for any tolls, parking lot charges,
transit fares, or other (yellow pages) services that need to be paid for the trip to be confirmed. The process shall
receive the transaction data from a process in the Provide Driver and Traveler Services function and shall send the
data to the financial institution. Tolls, fares and parking lot charges are sent to the Route Traveler Advanced
Payment function for processing. The process shall send the response from the financial institution to the
requesting process and shall send details of the transaction to another process for entry into the
payment_transaction_records data store.

7.4.2 Collect Price Data for ITS Use

Overview: This process shall be responsible for collecting data on the prices being charged for tolls, parking lots
and transit fares. This process shall accept data sent to it by the other processes whenupdgteaviheir

data and automatically sent it, or this process shall request a transfer of data from the other processes. The
process shall load the data into the price_data_for_services data store from which some or all of it can be read on
request from processes in other ITS functions.

7.4.3 Route Traveler Advanced Payments

Overview: This process shall be responsible éoeiving a traveler's request for advanced payment (for tolls,
parking lot charges, and/or transit fares) and routing it to the appropriate part of the Provide Electronic Payment
Services function. The process shall also receiymreses to the advanced payment requests and shall return
them to the originating process.

Interactive Infrastructure Information

This Equipment package shall have as prerequisite the capabilities of the Basic Information Broadcast Equipment
package. This Equipment package augments the Basic Information Broadcast Equipment package by providing the
capabilities for interactive traveler information.

Process Specifications
1.1.45 Provide Media System Traffic Data Interface

Overview: This process shall provide the interface through which traffic and incident data can be output to the
Media. The output shall comprise traffic and incident data that is suitable for output to the Media System as
determined by traffic managers. This interface is only for the output of data that has been requested by the
Media.

1.1.4.6 Provide Traffic Data Retrieval Interface

Overview: This process shall provide customized sets of traffic data for broadcast, advisories, and personalized
data to travelers and the media. This process shall use the parameters in the data store
‘traffic_data_retreival_parameters' to define exactly what data shall be retrieved as a result of each request. The
process shall select the appropriate subset of traffic data which will be sent to each ITS function which is
requesting data. The process shall accept traveler profiles for use in determining what personalized data to send
to the traveler.
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4.1.8 Provide Transit Operations Data Distribution Interface

Overview: This process shall provide customized sets of transit vehicle schedule deviations to travelers and to
the media. The process shall only provide data to the media when prompted by the arrival of new deviation data
in the transit_vehicle_operational_data store, which is maintained by another process in the Manage Transit
function. The outputs shall be made available following a direct request from the other ITS function, or as a part
of subscription process relating to a travelers transit profile. The process shall obtain the required data from the
process that manages the store of transit vehicle operating data.

6.1.1 Provide Trip Planning Information to Traveler

Overview: This process shall obtain all the information needed to fulfill the traveler's request for a trip. The

process shall support the request for trips that require the use of one or more modes of transport, and shall use
the preferences and constraints specified by the traveler in the trip request, plus data from the store of trip
planning parameters, to select the most appropriate modes. It shall send details of the trip requirements to the
specialized processes that provide route information for the different modes of transport. When route data is
received back from these processes, this process shall ensure that the whole trip is covered by one coherent route
for which all the data such as costs, arrival times, and modal change points are known. The information provided
to the traveler by the process shall be sufficient to enable the traveler to understand the routing, modes and cost
of the trip. The trip information shall be stored for possible use in subsequent trip confirmation. This process

shall exchange all input and output data from and to the traveler with the appropriate travedeeiptedess.

6.1.2 Confirm Traveler's Trip Plan

Overview: This process shall confirm a trip previously requested by a traveler and any financial transactions that
this may require. The process shall base the trip confirmation upon information created by the process
responsible for trip planning and stored locally. Confirmation details shall be sent to specialized processes (such
as those responsible for demand responsive transit, ridesharing, etc.) to make reservations for their services. The
response to these reservation requests andemggsary payment transactions shall be sent to the traveler. This
process shall exchange all input and output data to and from the traveler via the appropriate traveler interface
process.

6.1.3 Manage Intermodal Service Provider Interface

Overview: This process shall collect data about services that are available to travelers from intermodal service
providers. These suppliers shall be those that provide travel services that are not part of regular transit or
demand responsive transit operations, e.g. heavy rail, and may not invoage dtahsportation, e.g. ferry and
airline operations. The process shall provide data formatted for use as part of a traveler's multimodal trip, and
shall support subsequent confirmation of any portion provided by the Intermodal Service Provider.

6.1.4 Provide ISP Operator Interface for Trip Planning Parameters

Overview: This process shall manage the data store containing parameters used by the trip planning processes.
These parameters shall govern the way in which multimodal trips are planned by other processes within Provide
Trip Planning Services. This process shall acagpits from the ISP Operator to define or update trip planning
parameters. This process shall output these trip planning parameters to the ISP Operator.

6.2.1.1 Collect Traffic Data for Advisory Messages

Overview: This process shall collect and fuse traffic data that will be used to create broadcast or advisory
messages to travelers. The input data for this process shall consist of historical, current, and predicted traffic and
incident data. The process shall extract from the data those elements appropriate for advisory or broadcast
messages and load it into the store of traveler_traffic_information_data store. The data can be provided to the
process either via direct request from the process or as a result of periodic (unrequested) updates.

6.2.1.2 Provide Traffic and Transit Advisory Messages

Overview: This process shall provide advisory data to users in vehicles (drivers or transit users) as a result of a
request from the driver or transit user. (e.g. This process supports a request/response type of exchange with the
user.) The advisory information is extracted from the data stores of traveler traffic and transit information. The
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process shall have the capability to filter the advisory data, read from the data stores, store so that the output
only contains data that is relevant to the current location of the vehicle from which the request was made. When
the user requests location specific data, the vehicle's location shall be provided to the process in the request
message.

6.2.4 Collect Yellow Pages Data

Overview: This process shall collect and fuse data about (yellow pages) services in order to provide information
to users in vehicles. The process shall fuse all the received yellow pages data into a coherent set and loaded into
the yellow_pages_information_data storedocess by processes ingesse to requests from users in vehicles.

6.5.1 Collect and Update Traveler Information

Overview: This process shall collect and update data about incidents, road construction, weather, events and
yellow pages data. This data shall be obtained by the process from other ITS functions and from outside sources
such as the weather service, yellow pages service providers and the media. The process shall load the data into a
local store for use by the process that provides yellow pages information and reservations.

6.6.1 Provide Multimodal Route Selection

Overview: This process shall manage the creation of multimodal routes (those with one or more modes in them)

in response to traveler’s trip or route requests. It shall support on-line route guidance for travelers using

personal devices, route guidance for vehicles, selection of specialized vehicle based routes for other ITS functions,
(such as Manage Emergency Services and Manage Commercial Vehicles), and selection of multimodal routes in
response to trip planning requests from travelers. The multimodal routes provided by the process shall take
account of the traveler's preferences and constraints. Constraints can inchoE#seneeds of those with

disabilities. Preferences can include minimizing waiting time at modal interchange points, level of traveler

security, or minimum cost.

6.6.2.3 Provide Route Segment Data for Other Areas

Overview: This process shall obtain from another ISP current or predicted data for road links that are outside the
area served by the local supplier. This area, which may be defined on a geographic or jurisdictional basis, is the
portion of the transportation network on which the ISP maintains real time information. Identification of which
ISP to contact is based upon a store that maps a link to the ISP which maintains real time information about this
link. If there is no map to another ISP in the data store, then the process will return default or static data for the
link(s). This process shall also respond to similar requests from other ISPs for real time data on links within the
local database.

6.6.2.4 Update Vehicle Route Selection Map Data

Overview: This process shall provide the interface to upatate providers, or other appropriate data sources,
through which updates of the digitized map data can be obtained. The process shall request new data from the
provider on request from the ISP operator interface process. The data received fugppliee shall be loaded

into a the map_data_for_route_selection data store by the process in such a way that it can be easily used by the
route selection process in determining vehicle routes, trip planning, and on-line vehicle guidance.

6.6.4 Select Transit Route

Overview: This process shall determine routes that are based on regular transit services. Routes shall be provided
by the process to travelers in response to trip planning and on-line personal guidance requests. The data provided
by the process shall be different for the two types of requests since trip planning information will not need the
detail that guidance data requires. The process shall base routes on the current state of the regular transit services
using data obtained from processes in the Manage Transit function. It shall also respond to any preferences and
constraints, such as those for travelers with special needs, that are specified in the route request. Data on the
current use of transit routes in on-line guidance shall be provided by the process to the Manage Demand function
to aid in demand management. This data on current use of the transit routes in on-line guidance is stored in the
transit_mode_routes data store.
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6.6.5 Select Other Routes

Overview: This process shall determine routes, or portions of routes, not based on use of vehicles or regular
transit services. Routes shall be provided by the process for travelers in response to trip planning, and on-line
personal guidance requests. Data provided by the process will be different for the two types of requests since the
data for trip planning will not need the level of detailed that guidance data requires. The process shall calculate its
routes using digitized map data obtained and updated by another process. It shall make use of the alternative
modes, (such as ferries, walking, cycling, etc.) that have been specified in the route request, and shall also take
account of any preferences and constraints, (such as those for travelers with special needs). Data on current use
of routes in on-line guidance shall be provided by the process to the Manage Demand function.

7.1.6 Distribute Advanced Charges and Fares

Overview: This process shall be responsible éoeiving requests for advanced payment of tolls from the

parking lot charge or transit fare collection facilities within the Provide Electronic Payment Services function. It
shall pass the requests on to another process in the toll collection facility, and shall return transaction success or
failure details to the requesting process. The process shall also receive requests for the advanced payment of
parking lot charges and transit fares from the toll payment interface process. It shall send these requests to other
processes in the Provide Electronic Payment Services function and when received, return the results to the toll
payment interface process.

7.2.6 Distribute Advanced Tolls and Fares

Overview: This process shall be responsible éoeiving requests for advanced payment of parking lot charges
from the toll or transit fare collection facilities within the Provide Electronic Payment Services function. It shall
pass the requests on to another process in the Provide Electronic Parking Lot Payment facility, and shall return
transaction success or failure details to the requesting process. The process shall also receive requests for the
advanced payment of tolls and transit fares from the parking lot payment interface process. It shall send these
requests to other processes in the Provide Electronic Payment Services function and when received, return the
results to the Parking Lot payment interface process.

7.3.2 Distribute Advanced Tolls and Parking Lot Charges

Overview: This process shall be responsible éoeiving requests for advanced payment of transit fares from the

toll and parking lot charge collection facilities within the Provide Electronic Payment Services function. It shall
pass the advanced fare requests on to another process in the Process Electronic Transit Fare Payment facility,
and when received, shall return transit success or failure details to the requesting process. The process shall also
receive requests for advanced payment of tolls and parking lot charges from transit vehicle and roadside (transit
stop) fare collection facilities. It shall send these requests to other processes in the Provide Electronic Payment
Services function and when received, return the results to the requesting process.

7.4.1.3 Process Driver Map Update Payments

Overview: This process shall be responsible for transacting payments from the driver for updates to the

navigable map database in the vehicle. The process shall receive the transaction request data from a process in the
Provide Driver and Traveler Services function and shall send the data to the financial institution for action. The
process shall send the response from the financial institution to the requesting process and shall send details of
the transaction to another process for entry into the payment_transaction_records data store.

7.4.1.4 Process Traveler Map Update Payments

Overview: This process shall be responsible for transacting payments from the traveler for updates to the

navigable map database carried in the personal device. The process shall receive the transaction request data from
a process in the Provide Driver and Traveler Services function and shall send the data to the financial institution.
The process shall send the response from the financial institution to the requesting process and shall send details
of the transaction to another process for entry into the payment_transaction_records data store.

7.4.1.6 Process Traveler Trip and Other Services Payments
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Overview: This process shall be responsible for transacting advance payments required for the confirmation of a
trip by a traveler. Payments supported by the process shall comprise those for any tolls, parking lot charges,
transit fares, or other (yellow pages) services that need to be paid for the trip to be confirmed. The process shall
receive the transaction data from a process in the Provide Driver and Traveler Services function and shall send the
data to the financial institution. Tolls, fares and parking lot charges are sent to the Route Traveler Advanced
Payment function for processing. The process shall send the response from the financial institution to the
requesting process and shall send details of the transaction to another process for entry into the
payment_transaction_records data store.

7.4.2 Collect Price Data for ITS Use

Overview: This process shall be responsible for collecting data on the prices being charged for tolls, parking lots
and transit fares. This process shall accept data sent to it by the other processes whenupédwpteavineir

data and automatically sent it, or this process shall request a transfer of data from the other processes. The
process shall load the data into the price_data_for_services data store from which some or all of it can be read on
request from processes in other ITS functions.

7.4.3 Route Traveler Advanced Payments

Overview: This process shall be responsible éoeiving a traveler's request for advanced payment (for tolls,
parking lot charges, and/or transit fares) and routing it to the appropriate part of the Provide Electronic Payment
Services function. The process shall also receiymreses to the advanced payment requests and shall return
them to the originating process.

ISP Advanced Integrated Control Support
This Equipment package supports the traffic management center provide real-time optimized signal control by
providing ISP route planning information.

Process Specifications
6.6.2.2 Provide Vehicle Route Calculation Data

Overview: This process shall update the data stores containing information which is used by the another process
to calculate vehicle routes. This process shall also provide data about links (speed or travel times), and queues to
be broadcast to vehicles (to support autonomous guidance with dynamic link updates). The process shall fuse
link and queue data received from Manage Traffic sources with probe data received from uat@les

infrastructure based route guidance, or with probe data obtained from other sources (such as from an electronic
toll collection system). The process shall obtain route segment data as requested data or as data received at
periodic intervals from other ITS functions. The process shall have the capability to request data about route
segments outside its own area by sending a data request to the process that provides the interface with other
ISP's. Link addresses, mapped to other ISPs, will be maintained by this process and stored in the link_data_store.

ISP Probe Information Collection

This Equipment package supports the collection of vehicle probe data by the ISP. It provides the cayatuitipt to

and process probe vehicle information. This capability shall be provided through the use of additional hardware and
probe vehicle control and tracking software.

Process Specifications
6.6.2.2 Provide Vehicle Route Calculation Data

Overview: This process shall update the data stores containing information which is used by the another process
to calculate vehicle routes. This process shall also provide data about links (speed or travel times), and queues to
be broadcast to vehicles (to support autonomous guidance with dynamic link updates). The process shall fuse
link and queue data received from Manage Traffic sources with probe data received from uat®les

infrastructure based route guidance, or with probe data obtained from other sources (such as from an electronic
toll collection system). The process shall obtain route segment data as requested data or as data received at
periodic intervals from other ITS functions. The process shall have the capability to request data about route
segments outside its own area by sending a data request to the process that provides the interface with other
ISP's. Link addresses, mapped to other ISPs, will be maintained by this process and stored in the link_data_store.

2-156
September 1998



Information Service Provider (ISP)

6.6.2.6 Calculate Vehicle Probe Data for Guidance

Overview: This process shall calculate route segment travel times from vehicle probe data. The probe data shall
be accepted by the process from a variety of sources including toll collection points and vehicles receiving on-line
infrastructure based guidance. The process shall be responsible for combining the data obtained from these
sources and producing one set of route segment travel times or route segment speeds. The process shall indicate
route segments for which no data, or insufficient data, is available (this indication could be by setting the link time

or speed to zero).

2.11.3 Subsystem Interfaces for ISP
Emergency Management => Information Service Provider

Physical Architecture Flow Name: emergency vehicle route request

Special routing instructions and signal priority for emergency vehicles.

Logical Architecture Reference Flow: emergency_vehicle_route_request
This data flow is used by the Manage Emergency Services function to request a dynamic route for an emergency
vehicle. It contains the following data items each of which is defined in its own DDE: trip_request + vehicle_identity +

emergency_request.

Physical Architecture Flow Name: incident information

Notification of existence of incident and expected severity, location, time and nature of incident.

Logical Architecture Reference Flow: incident_information

This data flow is sent from the Manage Emergency Services function to the Provide Driver and Traveler Services
function and contains information that has been requested about incidents. It consists of the followearherhs
which is defined in its own DDE: incident_number + incident_location + incident_start_time + incident_duration +
incident_type + incident_severity + incident_traffic_impact.

Financial Institution => Information Service Provider

Physical Architecture Flow Name: transaction status

Response to transaction request. Normally dealing with a request for payment.

Logical Architecture Reference Flow: ffi_driver_map_payment_confirm

This data flow is sent from the financial institution to the Provide Electronic Payment Services function. It contains
confirmation that a previously submitted request from a driver for payment for the update of the digitized map data
used for on-line vehicle guidance has been accepted and made.

Logical Architecture Reference Flow: ffi_registration_payment_confirm

This data flow is sent from the financial institution to the Provide Electronic Payment Services function. It contains
confirmation that a previously submitted request from a yellow services provider for payment to register as a supplier
of these services and have details of them made available to travelers and transit users has been accepted and made.

Logical Architecture Reference Flow: ffi_traveler_display_payment_confirm
This data flow is sent from the financial institution to the Provide Electronic Payment Services function. It contains
confirmation that a previously submitted request from a traveler for payment for the update of the digitized map data
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used as the background for displays of traffic and travel information on a traveler's personal devicedw®ptzh
and made.

Logical Architecture Reference Flow: ffi_traveler_map_payment_confirm

This data flow is sent from the financial institution to the Provide Electronic Payment Services function. It contains
confirmation that a previously submitted request from a traveler for payment for the update of the navigable map
database used for on-line personal guidance has been accepted and made.

Logical Architecture Reference Flow: ffi_traveler_other_services_payments_confirm

This data flow is sent from the financial institution to the Provide Electronic Payment Services function. It contains
confirmation that a previously submitted request from a traveler for payment for other (yellow pages) services has
been accepted and made.

Logical Architecture Reference Flow: ffi_traveler_rideshare_payment_confirm

This data flow is sent from the financial institution to the Provide Electronic Payment Services function. It contains
confirmation that a previously submitted request from a traveler for payment for the provision of rideshare services has
been accepted and made.

Fleet and Freight Management => Information Service Provider

Physical Architecture Flow Name: route request

Request for a tailored route based on given constraints.

Logical Architecture Reference Flow: cf route_request

This data flow is sent from the Manage Commercial Vehicles function to the Provide Driver and Traveler Services
function. It is used to request the preparation of a dynamic route for a commercial vehicle and originates with the
commercial vehicle fleet manager. The data flow consists of the following items each of which is defined in its own
DDE: constraint_onacceptable_travel_time + constraioh_eta_change + constraint_on_load_classification +
constraint_on_ahs_lanes + constraint_on_interstate + constraint_on_urban + constraint_on_vehicle_type +
cv_route_number + destination + departure_time + desired_arrival_time + modes + origin + preferred_routes +
preferred_alternate_routes + preferred_route_segments + preferred_weather_conditions.

Logical Architecture Reference Flow: cv_route_request

This data flow is sent from the Manage Commercial Vehicles function to the Provide Driver and Traveler Services
function. It is used to request the preparation of a dynamic route for a commercial vehicle and originates with the
commercial vehicle driver acting in the role of fleet manager. The data flow consists of the following items each of which
is defined in its own DDE: constraint_aacceptable_travel_time + constraioh_eta_change +
constraint_on_load_classification + constraint_on_ahs_lanes + constraint_on_interstate + constraint_on_urban +
constraint_on_vehicle_type + destination + departure_time + desired_arrival_time + modes + origin + preferred_routes
+ preferred_alternate_routes + preferred_route_segments + preferred_weather_conditions + vehicle_identity.

Information Service Provider => Emergency Management

Physical Architecture Flow Name: emergency vehicle route

Routing for emergency vehicle including greenwave paths.

Logical Architecture Reference Flow: emergency_vehicle_route

This data flow is sent from the Manage Emergency Services function to the Manage Traffic function. It contains details
of the emergency vehicle's route and is used to trigger a special green wave route for the emergency vehicle. The data
flow consists of the following items each of which is described in its own DDE: route + emergency_request +
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vehicle_identity.

Physical Architecture Flow Name: incident information request

Request for incident information, clearing time, severity. The request can be a subscription that initiates as-needed
information updates as well as a one-time request for information.

Logical Architecture Reference Flow: incident_information_request

This data flow is sent from the Provide Driver and Traveler Services function to the Manage Emergency Services
function and is a request for information about incidents It contains the following data#eimsf which is defined in
its own DDE: incident_type + incident_oldest_time.

Information Service Provider => Financial Institution

Physical Architecture Flow Name: payment request

Request for payment from financial institution.

Logical Architecture Reference Flow: tfi_driver_map_payment_request
This data flow is sent to the financial institution from the Provide Electronic Payment Services function. It contains a
request from a driver for payment for the update of the digitized map data used for on-line vehicle guidance.

Logical Architecture Reference Flow: tfi_registration_payment_request

This data flow is sent to the financial institution from the Provide Electronic Payment Services function. It contains a
request from a yellow services provider for payment to register as a supplier of these services and have details of them
made available to travelers and transit users.

Logical Architecture Reference Flow: tfi_traveler_display_payment_request

This data flow is sent to the financial institution from the Provide Electronic Payment Services function. It contains a
request from a traveler for payment for the update of the digitized map data used as the background for displays of
traffic and travel information on a traveler's personal device.

Logical Architecture Reference Flow: tfi_traveler_map_payment_request
This data flow is sent to the financial institution from the Provide Electronic Payment Services function. It contains a
request from a traveler for payment for the update of the navigable map database used for on-line personal guidance.

Logical Architecture Reference Flow: tfi_traveler_other_services_payments_request
This data flow is sent to the financial institution from the Provide Electronic Payment Services function. It a request
from a traveler for payment for other (yellow pages) services.

Logical Architecture Reference Flow: tfi_traveler_rideshare_payment_request
This data flow is sent to the financial institution from the Provide Electronic Payment Services function. It contains a
request from a traveler for payment for the provision of rideshare services as part of a confirmed trip.

Information Service Provider => Fleet and Freight Management

Physical Architecture Flow Name: route plan

Tailored route provided by ISP in response to a specific request.

Logical Architecture Reference Flow: cf_route
This data flow is sent from the Provide Driver and Traveler Services function to the Manage Commercial Vehicles
function . It contains details of a dynamic route provided for a commercial vehicle the request for which originated with
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the commercial vehicle fleet manager. The data flow consists of the following data items each of which is defined in its
own DDE: cv_route_data + cv_route_number.

Logical Architecture Reference Flow: cv_route

This data flow is sent from the Provide Driver and Traveler Services function to the Manage Commercial Vehicles
function . It contains details of a dynamic route provided for a commercial vehicle the request for which originated with
the commercial vehicle driver acting in the role of fleet manager. The data flow consists of the following data items each
of which is defined in its own DDE: cv_route_data + vehicle_identity.

Information Service Provider => Intermodal Transportation Service
Provider

Physical Architecture Flow Name: intermodal information

Schedule information for alternate mode transportation providers such as train, ferry, air and bus.

Logical Architecture Reference Flow: titsp_air_services_request
This data flow is sent to the intermodal transportation service provider from the Provide Driver and Traveler Services
function and contains a request for details of the regular and charter air services available to move travelers.

Logical Architecture Reference Flow: titsp_confirm_intermodal_service
This data flow is sent to the intermodal transportation service provider from the Provide Driver and Traveler Services
function and contains a request for provision of an alternate mode service as part of a traveler's proposed trip.

Logical Architecture Reference Flow: titsp_ferry_services_request
This data flow is sent to the intermodal transportation service provider from the Provide Driver and Traveler Services
function and contains a request for details of the sea and river ferry services available to move travelers.

Logical Architecture Reference Flow: titsp_rail_services_request

This data flow is sent to the intermodal transportation service provider from the Provide Driver and Traveler Services
function and contains a request for details of the heavy rail services (i.e. those which do not form part of a transit
operation) available to move travelers.

Information Service Provider = ISP Operator

Physical Architecture Flow Name: ISP operating parameters

Parameters provided to the ISP Operator by the ISP including broadcast information settings, route selection controls,
and travel optimization algorithms.

Logical Architecture Reference Flow: tispo_broadcast_data_parameters_output
This data flow is sent to the ISP operator by the Provide Driver and Traveler Services function. It contains output of
the parameters used in wide area information broadcast and is a result of an output request from the operator.

Logical Architecture Reference Flow: tispo_route_selection_parameters

This data is sent to the ISP Operator from the Provide Driver and Traveler Services function. It contains output of the
parameters used by the route selection processes to best determine the routes used for travelers proposed trips and for
on-line vehicle guidance. The output may be in audible, visual or hardcopy form and will require no further processing
to be understood by the operator.

Logical Architecture Reference Flow: tispo_trip_planning_parameters

This data is sent to the ISP Operator from the Provide Driver and Traveler Services function. It contains output of the
parameters used by the trip planning processes to best determine the routes for travelers. The output may be in
audible, visual or hardcopy form and will require no further processing to be understood by the operator.
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Information Service Provider => Map Update Provider

Physical Architecture Flow Name: map update request

Request for a map update which could include a new underlying map or map layer updates.

Logical Architecture Reference Flow: tmup_request_other_routes_map_update
This data flow is sent to the map update provider by the Provide Driver and Traveler Services function and contains a
request for a new copy of the digitized map data used by the process that selects other, i.e. non-vehicle and non-transit,

routes for travelers.

Logical Architecture Reference Flow: tmup_request_route_selection_map_update
This data flow is sent to the map update provider by the Provide Driver and Traveler Services function and contains a
request for a new copy of the digitized map data used by the process that selects vehicle based routes for travelers and

drivers.

Information Service Provider => Media

Physical Architecture Flow Name: traveler information for media

General traveler information regarding incidents, unusual traffic conditions, transit issues, or other advisory information
that has been desensitized and provided to the media.

Logical Architecture Reference Flow: tm_incident_information
This data flow contains data on current incidents in a form which will be readily understood by Media Systems.

Logical Architecture Reference Flow: tm_traffic_information
This data flow gives information on a particular current traffic situation in a form which will be readily understood by

Media Systems .

Logical Architecture Reference Flow: tm_transit_vehicle_deviations
This data flow contains details of deviations from schedule of specific transit vehicles, or routes. The information will
enable the media to broadcast the details to travelers via such things as local radio, bulletin boards, etc.

Logical Architecture Reference Flow: tm_traveler_information_request

This data flow is sent to the media from the Provide Driver and Traveler Services function and contains a request for
any information that the media has that might be of interest to travelers planning trips. This may include but not be
limited to such things as special events. sports fixtures, etc.

Information Service Provider => Other ISP

Physical Architecture Flow Name: ISP coordination

Coordination and exchange of transportation information between centers. This flow allows a broad range of
transportation information collected by one ISP to be redistributed to many other ISPs and their clients.

Logical Architecture Reference Flow: toisp_data_supply

This data flow is sent by the Plan System Deployment and Implementation function and contains a road data covering
the local geographic area for use by the similar function in an ITS covering another geographic or jurisdictional area. It
consists of the following data item which is defined in its own DDE: road_data.

Logical Architecture Reference Flow: toisp_request_data
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This data flow is sent by the Plan System Deployment and Implementation function and contains a request for road
data covering another geographic area outside that covered by the local function.

Logical Architecture Reference Flow: toisp_traffic_data_request
This data flow contains a request (either as a subscription or as individual request) to another ISP for available traffic
data to be provided. This allows an ISP to act as a wholesaler and send data from an Other ISP to the process.

Logical Architecture Reference Flow: toisp_traffic_information

This data flow contains a complete (or partial) set of the traffic data which has been created through fusion of available
data sources. This includes current, long term (historical) and predicted link data as well as incident data. This data flow
allows one ISP to act as a wholesaler and provide information to other ISPs. The data flow consists of the following
items each of which is defined in its own DDE: source_identity + current_data_for_retrieval +
long_term_data_for_retrieval + predicted_incidents + predictive_model_data_for_retrieval.

Logical Architecture Reference Flow: toisp_transit_data_request
This data flow contains a request (either as a subscription or as individual request) to another ISP for available transit
data to be provided. This allows an ISP to act as a wholesaler and send data from Other ISP to the process.

Logical Architecture Reference Flow: toisp_transit_information

This data flow is used to provide data on the current state of transit operations (regarding both incidents and transit
vehicle schedule status) for use by the Other ISP (information service provider). It consists of the following items each
of which is defined in its own DDE: transit_running_data_for_advisory_output + transit_incident_data.

Logical Architecture Reference Flow: transit_running_data_for_advisory_output

This data flow is sent from the Manage Transit function to the Provide Driver and Traveler Services function. It is used
to provide data on the current state of transit operation for use in driver and traveler advisories and consists of the
following items each of which is defined in its own DDE: list_size + list_size{transit_vehicle_passenger_loading +
transit_vehicle_running_times + transit_vehicle_schedule_deviations + transit_vehicle_eta}.

Information Service Provider => Parking Management

Physical Architecture Flow Name: parking lot data request

Request for parking lot occupancy, fares, and availability. The request can be a subscription that initiates as-needed
information updates as well as a one-time request for information.

Logical Architecture Reference Flow: advanced_other_charges_request

This data flow is used within the Provide Electronic Payment Services function to request that a parking lot charge be
paid for in advance by either a driver who is paying a toll or a traveler (as a transit user) who is paying a transit fare. It
consists of the following data items each of which is defined in its own DDE: credit_identity + parking_lot_identity +
parking_space_details + stored_credit + vehicle_identity.

Logical Architecture Reference Flow: advanced_traveler_charges_request

This data flow is used within the Provide Electronic Payment Services function to request that a parking lot charge be
paid for in advance by a traveler who is planning a trip. It consists of the following data items each of which is defined
in its own DDE: credit_identity + parking_space_details + stored_credit + vehicle_identity.

Logical Architecture Reference Flow: parking_lot_data_request

This data flow is sent from the Provide Driver and Traveler Services function to the Provide Electronic Payment
Services function and contains a request for data about the numbaces $ipat are available in a particular parking lot
at the specified data and time. This data is requested as part of the process of putting together a proposed trip in
response to a traveler's trip request This data flow contains the followingeiéeim®f which is defined in its own

DDE: date + parking_lot_identity + time + traveler_identity.

Logical Architecture Reference Flow: parking_lot_price_data_request
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This data flow is used within the Provide Electronic Payment Services function. It contains a request for the current
parking lot price data to be provided from the store that is being used to calculate parking lot charges.

Physical Architecture Flow Name: parking reservations request

Reservation request for parking lot.

Logical Architecture Reference Flow: parking_lot_reservation_request

This data flow is sent from the Provide Driver and Traveler Services function to the Provide Electronic Payment
Services function and contains a request for an advance reservation to be made at a parking lot. This reservation is the
result of a traveler confirming a proposed trip. This data flow contains the followingaterhof which is defined in

its own DDE: date + parking_lot_identity + time + traveler_identity.

Information Service Provider => Personal Information Access

Physical Architecture Flow Name: broadcast information

General broadcast information that contains link travel times, incidents, advisories, transit services and a myriad of
other traveler information.

Logical Architecture Reference Flow: traffic_data_for_personal_devices

This data flow is used to provide data on the traffic flowing in the road network, plus that which is predicted to flow in

the network for output to a traveler's personal device. The data flow has been sized to take account of the need to only
supply a subset of the full traffic data to the case where the device is a portable device. This subset will depend on the
route segment list included in the request, which for sizing purposes has been assumed to have a maximum value of 25.
Thus, the size expression below is based on sampling a percentage of the data equivalent to an N route segment square
area (i.e. N/total number of segments). The flow consists of the following items each of which is defined in its own

DDE: source_identity + current_data_for_broadcast + predicted_data_for_broadcast + traveler_identity.

Logical Architecture Reference Flow: transit_deviations_for_personal_devices

This data flow contains current transit service deviations for a particular route. This data will be output to a traveler's
personal device. It consists of the following data items each of which is defined in its own DDE: traveler_identity +
list_size + list_size{transit_vehicle_identity + transit_vehicle_achieved_time + transit_route_segment_number}.

Physical Architecture Flow Name: traveler information

Traveler information comprised of traffic status, advisories, incidents, responses to traveler requests (e.g., traveler
routing, yellow pages), payment information and many other travel-related data updates and confirmations.

Logical Architecture Reference Flow: traffic_data_for_personal_devices

This data flow is used to provide data on the traffic flowing in the road network, plus that which is predicted to flow in

the network for output to a traveler's personal device. The data flow has been sized to take account of the need to only
supply a subset of the full traffic data to the case where the device is a portable device. This subset will depend on the
route segment list included in the request, which for sizing purposes has been assumed to have a maximum value of 25.
Thus, the size expression below is based on sampling a percentage of the data equivalent to an N route segment square
area (i.e. N/total number of segments). The flow consists of the following items each of which is defined in its own

DDE: source_identity + current_data_for_broadcast + predicted_data_for_broadcast + traveler_identity.

Logical Architecture Reference Flow: transit_deviations_for_personal_devices

This data flow contains current transit service deviations for a particular route. This data will be output to a traveler's
personal device. It consists of the following data items each of which is defined in its own DDE: traveler_identity +
list_size + list_size{transit_vehicle_identity + transit_vehicle_achieved_time + transit_route_segment_number}.
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Logical Architecture Reference Flow: traveler_map_update_payment_response

This data flow is sent from the Provide Electronic Payment Services function to the Provide Driver and Traveler

Services function and contains the response to a previous request from the traveler that payment be made for an update
of the navigable map database used for on-line traveler guidance. It consists of the following data items each of which is
defined in its own DDE: confirmation_flag + credit_identity + traveler_identity.

Logical Architecture Reference Flow: traveler_personal_display_update_payment_response

This data flow is sent from the Provide Electronic Payment Services function to the Provide Driver and Traveler

Services function and contains the response to a previous request from the traveler that payment be made for an update
of the digitized map data used as background to the displays of traffic and travel information on a traveler's personal
device. It consists of the following data items each of which is defined in its own DDE: corditnfktg +

credit_identity + traveler_identity.

Logical Architecture Reference Flow: traveler_personal_payment_confirmation

This data flow is used within the Provide Driver and Traveler Services function to indicate the payment for a confirmed
trip has been successfully completed, or that the total cost can now be deducted from the credit stored on the traveler's
payment instrument. The request for payment will have been initiated by input from the traveler to a personal device.
The data flow consists of the following data items each of which is defined in its own DDE: advanced_tolls_confirm +
advanced_fares_confirm + advanced_parking_lot_charges_confirm + credit_identity + stored_credit + traveler_identity
+ traveler_total_trip_cost.

Logical Architecture Reference Flow: traveler_personal_transaction_confirmation

This data flow is used within the Provide Driver and Traveler Services function to confirm any reservations made by
the traveler from a personal device. These reservations will be based on information obtained by the traveler from
previous data input and output through the device. The data flow consists of the following datadewiwhich is
defined in its own DDE: credit_identity + traveler_identity + transaction_number + yellow_pages_cost +
yellow_pages_lodging_reservation_confirmation + yellow_pages_dining_reservation_confirmation +
yellow_pages_ticket_purchase_confirmation.

Logical Architecture Reference Flow: traveler_personal_yellow_pages_data

This data flow is used within the Provide Driver and Traveler Services function and contains details of other (yellow
pages) services which is to be sent to the traveler interface facility for output using a kiosk. The size of the data flow
has been set to take account of the need to provide only a small percentage of the total yellow pages data that is
available. The data flow consists of the following data items each of which is defined in its own DDE: traveler_identity
+ yellow_pages_general_information + yellow_pages_specific_information + yellow_pages_transaction_information.

Physical Architecture Flow Name: trip plan

A sequence of links and special instructions comprising a trip plan indicating efficient routes for navigating the links.
Normally coordinated with traffic conditions, other incidents, preemption and prioritization plans.

Logical Architecture Reference Flow: traveler_guidance_route

This data flow is used within the Provide Driver and Traveler Services function and contains the data for a traveler's
route which has been produced following a route request from the traveler. It consists of the following data items each
of which is defined in its own DDE: route_identity + traveler_route + traveler_identity.

Logical Architecture Reference Flow: traveler_personal_trip_information

This data flow is used within the Provide Driver and Traveler Services function and contains information about a
proposed trip that the traveler has requested earlier from the personal device. It consists of the following data items
each of which is defined in its own DDE: currerdgnditions + [paratransit_personal_schedule | route |
rideshare_response] + traveler_identity + traveler_total_trip_cost.

Information Service Provider => Planning Subsystem
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Physical Architecture Flow Name: aggregate travel data

Aggregated transportation infrastructure data and associated traveler transaction data for planning purposes.

Logical Architecture Reference Flow: current_other_routes_use

This data flow is used within the Provide Driver and Traveler Services function and contains data about the non-vehicle
portion(s) of routes that have been requested by travelers. These route portions will involve the use of modes such as
cycling, walking, etc. The data will be stored in ascending route segment number order (i.e. from 1 to the maximum
number of route segments),r and consists of the following data items each of which is defined in its own DDE:
route_segment_total_number + route_segment_total_number{route_segment_identity +
time_period{route_segment_guided_travelers} + route_segment_journey_time}.

Logical Architecture Reference Flow: current_road_network_use

This data flow is sent from the Provide Driver and Traveler Services function to the Manage Traffic function. It
contains information about how many vehicles are being guided eastmroute segment and the average journey time

for each route segment provided by guided vehicles. The data will be stored in ascending route segment number order
(i.e. from 1 to the maximum number of route segments), and consists of the following data items each of which is
defined in its own DDE: route_segment_total_number + route_segment_total_number{route_segment_identity +
route_segment_use_prediction + route_segment_journey_time}.

Logical Architecture Reference Flow: driver_map_update_payments_transactions
This data flow is used within the Provide Payment Electronic Services function and contains records of all payment
transactions for driver in-vehicle guidance map updates.

Logical Architecture Reference Flow: traveler_map_update_payments_transactions
This data flow is used within the Provide Payment Electronic Services function and contains records of all payment
transactions for driver map updates.

Logical Architecture Reference Flow: traveler_rideshare_payments_transactions
This data flow is used within the Provide Payment Electronic Services function and contains records of all payment
transactions for traveler ridesharing provision.

Logical Architecture Reference Flow: traveler_trip_payments_transactions

This data flow is used within the Provide Payment Electronic Services function and contains records of all payment
transactions for the provision of other (yellow pages) services and advance toll, parking lot charges, or transit fares as
part of travelers' confirmed trips.

Logical Architecture Reference Flow: yellow_pages_provder_payments_transactions
This data flow is used within the Provide Payment Electronic Services function and contains records of all payment
transactions for the provision of other (yellow pages) services and registration of suppliers of these services.

Information Service Provider => Remote Traveler Support

Physical Architecture Flow Name: broadcast information

General broadcast information that contains link travel times, incidents, advisories, transit services and a myriad of
other traveler information.

Logical Architecture Reference Flow: traffic_data_for_kiosks

This data flow is sent from the Manage Traffic function to the Provide Driver and Traveler Services function. It is used
to provide data on the traffic flowing in the road network, plus that which is predicted to flow in the network for

output at a kiosk. The flow consists of the following items each of which is defined in its own DDE: kiosk_identity +
source_identity + current_data_for_broadcast + predicted_data_for_broadcast.
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Logical Architecture Reference Flow: transit_deviations_for_kiosks

This data flow is sent by the Manage Transit function to the Provide Driver and Traveler Services function and
contains current transit service deviations for output to a kiosk. It consists of the following data items each of which is
defined in its own DDE: kiosk_identity + transit_vehicle_schedule_deviations.

Physical Architecture Flow Name: traveler information

Traveler information comprised of traffic status, advisories, incidents, responses to traveler requests (e.g., traveler
routing, yellow pages), payment information and many other travel-related data updates and confirmations.

Logical Architecture Reference Flow: advanced_tolls_and_charges_roadside_confirm

This data flow is used within the Provide Electronic Payment Services function and contains the result of the requested
advanced payment transaction from a traveler (as a transit user) at the roadside, i.e. a transit stop. It consists of the
following data items each of which is defined in its own DDE: advanced_charges_confirm + advanced_tolls_confirm +
confirmation_flag.

Logical Architecture Reference Flow: traffic_data_for_kiosks

This data flow is sent from the Manage Traffic function to the Provide Driver and Traveler Services function. It is used
to provide data on the traffic flowing in the road network, plus that which is predicted to flow in the network for

output at a kiosk. The flow consists of the following items each of which is defined in its own DDE: kiosk_identity +
source_identity + current_data_for_broadcast + predicted_data_for_broadcast.

Logical Architecture Reference Flow: transit_deviations_for_kiosks

This data flow is sent by the Manage Transit function to the Provide Driver and Traveler Services function and
contains current transit service deviations for output to a kiosk. It consists of the following data items each of which is
defined in its own DDE: kiosk_identity + transit_vehicle_schedule_deviations.

Logical Architecture Reference Flow: traveler_payment_confirmation

This data flow is used within the Provide Driver and Traveler Services function to indicate the payment for a confirmed
trip has been successfully completed., or that the total cost can now be deducted from the credit stored on the
traveler's payment instrument The request for payment will have been initiated by input from the traveler to a kiosk.
The data flow consists of the following data items each of which is defined in its own DDE: advanced_tolls_confirm +
advanced_fares_confirm + advanced_parking_lot_charges_confirm + credit_identity + kiosk_identity + stored_credit +
traveler_total_trip_cost.

Logical Architecture Reference Flow: traveler_transaction_confirmation

This data flow is used within the Provide Driver and Traveler Services function to confirm any reservations made by
the traveler from a kiosk. These reservations will be based on information obtained by the traveler from previous data
input and output through the kiosk. The data flow consists of the following dataeigem®f which is defined in its

own DDE: credit_identity + kiosk_identity + transaction_number + yellow_pages_cost +
yellow_pages_lodging_reservation_confirmation + yellow_pages_dining_reservation_confirmation +
yellow_pages_ticket_purchase_confirmation.

Logical Architecture Reference Flow: traveler_yellow_pages_data

This data flow is used within the Provide Driver and Traveler Services function and contains details of other (yellow
pages) services which is to be sent to the traveler interface facility for output using a kiosk. The size of the data flow
has been set to take account of the need to provide only a small percentage of the total yellow pages data that is
available. The data flow consists of the following data items each of which is defined in its own DDE: kiosk_identity +
yellow_pages_general_information + yellow_pages_specific_information + yellow_pages_transaction_information.

Physical Architecture Flow Name: trip plan

A sequence of links and special instructions comprising a trip plan indicating efficient routes for navigating the links.
Normally coordinated with traffic conditions, other incidents, preemption and prioritization plans.

Logical Architecture Reference Flow: traveler_trip_information
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This data flow is used within the Provide Driver and Traveler Services function and contains information about a
proposed trip that the traveler has requested earlier from the kiosk. It consists of the following daaciteofs

which is defined in its own DDE: current_conditions + kiosk_identity + paratransit_personal_schedule +
rideshare_response + 1{route + route_cost}4.

Information Service Provider => Toll Administration

Physical Architecture Flow Name: toll data request

Request made to obtain toll schedule information or pay a toll in advance. The request can be a subscription that
initiates as-needed information updates as well as a one-time request for information.

Logical Architecture Reference Flow: advanced_other_tolls_request

This data flow is used within the Provide Electronic Payment Services function to request that a toll be paid for in
advance by either a driver who is paying a parking lot charge or a traveler (as a transit user) who is paying a transit fare.
It consists of the following data items each of which is defined in its own DDE: credit_identity + stored_credit +
toll_route_segments + vehicle_identity.

Logical Architecture Reference Flow: advanced_traveler_tolls_request

This data flow is used within the Provide Electronic Payment Services function to request that a toll be paid for in
advance by a traveler who is planning a trip. It consists of the following data items each of which is defined in its own
DDE: credit_identity + stored_credit + toll_route_segments + vehicle_identity.

Logical Architecture Reference Flow: toll_price_data_request
This data flow is used within the Provide Electronic Payment Services function. It contains a request for the current toll
price data to be provided from the store that is being used to calculate toll costs.

Information Service Provider => Traffic Management

Physical Architecture Flow Name: fare and price information

Current transit, parking, and toll fee schedule information.

Logical Architecture Reference Flow: parking_lot_charge_details

This data flow is sent from the Provide Electronic Payment Services function to the Manage Traffic function and
contains the prices being charged by each parking lot for each of its spaces, together with the time and date for which
they apply. parking_lot_identity + parking_lot_price + parking_lot_charge_application_time +
vehicle_type_for_charges.

Logical Architecture Reference Flow: toll_price_details

This data flow is sent from the Provide Electronic Payment Services function to the Manage Traffic function and
contains the price for each road segment to which a toll applies, with the time and date for when it applies. This data
will be used by the Manage Travel Demand facility in its efforts to re-distribute travel demand to the more efficient
providers. The data flow consists of the following data items each of which is defined in its own DDE: toll_segments +
toll_price + toll_price_application_time + vehicle_type_for_tolls.

Logical Architecture Reference Flow: transit_fare_details

This data flow is sent from the Provide Electronic Payment Services function to the Manage Traffic function and
contains details of the fares being currently charged for transit services. It consists of the following data items each of
which is defined in its own DDE: list_size + list_size{transit_route_number + transit_route_segment_list +
transit_user_category + transit_route_use_time}.

Physical Architecture Flow Name: logged special vehicle route
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Anticipated route information for special vehicles (e.g., oversize vehicles) or groups of vehicles (e.g., governer's
motorcade) that may require changes in traffic control strategy.

Logical Architecture Reference Flow: logged_special_vehicle_route

This data contains details about a route that has been requested by a special vehicle. This could be a commercial vehicle
that is carrying cargo which could be viewed as being liable to cause a potential incident. Loads falling into this category
are those containing hadaus (HAZMAT) material, or those which are outsize, e.g. wide, heavy, or fragile and hence

slow moving. This could also include vehicles which must be specially routed (e.g. the governors motorcade). The data
flow is derived from the route that has been produced for the special vehicle. hazmat_load_data + list_size +
list_size{route_segment_end_point + route_segment_estimated_arrival_time + route_segment_estimated_travel_time +
route_segment_identity + route_segment_start_point}.

Logical Architecture Reference Flow: special_vehicle_priority_routing

This data flow is a special form of route similar to an emergency vehicle route, but for use by other vehicle types which
may be given special priority routing (e.g. green wave routing). This could be applied to HOV vehicles, special
HAZMAT, priority vehicles (e.g. governors motorcade), or even to regular vehicles under a low traffic volume period
(e.g. in the early hours of the morning). This flow contains the items shown batbwof which is defined in its own

DDE: route + vehicle_identity.

Physical Architecture Flow Name: request for traffic information

Request for traffic information that specifies the region/route of interest, the desired effective time period, and other
parameters that allow preparation of a tailored response. The request can be a subscription that initiates as-needed
information updates as well as a one-time request for information.

Logical Architecture Reference Flow: traffic_data_distribution_request
This data flow contains a request for particular data to be retrieved from the stores of long term, current, and predicted
traffic data. The request is in response to a variety of reqeestisved from ITS Users.

Physical Architecture Flow Name: road network use

Aggregated route usage and associated travel data from clients for planning and analysis.

Logical Architecture Reference Flow: current_other_routes_use

This data flow is used within the Provide Driver and Traveler Services function and contains data about the non-vehicle
portion(s) of routes that have been requested by travelers. These route portions will involve the use of modes such as
cycling, walking, etc. The data will be stored in ascending route segment number order (i.e. from 1 to the maximum
number of route segments),r and consists of the following data items each of which is defined in its own DDE:
route_segment_total_number + route_segment_total_number{route_segment_identity +
time_period{route_segment_guided_travelers} + route_segment_journey_time}.

Logical Architecture Reference Flow: current_road_network_use

This data flow is sent from the Provide Driver and Traveler Services function to the Manage Traffic function. It
contains information about how many vehicles are being guided eastmroute segment and the average journey time

for each route segment provided by guided vehicles. The data will be stored in ascending route segment number order
(i.e. from 1 to the maximum number of route segments), and consists of the following data items each of which is
defined in its own DDE: route_segment_total_number + route_segment_total_number{route_segment_identity +
route_segment_use_prediction + route_segment_journey_time}.

Logical Architecture Reference Flow: current_transit_routes_use

This data flow is used within the Provide Driver and Traveler Services and Manage Traffic functions. It contains data
showing the numbers of travelers using all or part of the available transit routes, either for personal guidance or as part
of trip requests. The data flow consists of the following data items each of which is defined in its own DDE: list_size +
list_size{transit_route_number + transit_route_current_use}.
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Information Service Provider => Transit Management

Physical Architecture Flow Name: demand responsive transit request

Request for paratransit support.

Logical Architecture Reference Flow: paratransit_trip_request

This data flow is sent from the Provide Driver and Traveler Services function to the Manage Transit function to action
a trip request using the paratransit operation. It contains the following data items each of which is defined in its own
DDE: traveler_identity + trip_request.

Physical Architecture Flow Name: selected routes

Routes selected based on route request criteria.

Logical Architecture Reference Flow: advanced_tolls_and_charges_vehicle_confirm

This data flow is used within the Provide Electronic Payment Services function and contains the result of the requested
advanced payment transaction from a traveler (as a transit user) in a transit vehicle. It consists of the following data
items each of which is defined in its own DDE: advanced_charges_confirm + advanced_tolls_confirm +
confirmation_flag.

Logical Architecture Reference Flow: paratransit_service_confirmation

This data flow is sent by the Provide Driver and Traveler Services function to the Manage Transit function to confirm
that the traveler wants to use the previously identified paratransit service. It contains the following data items each of
which is defined in its own DDE: paratransit_service_identity + transit_confirmation_flag + traveler_identity.

Physical Architecture Flow Name: transit information request

Request for transit operations information including schedule and fare information. The request can be a subscription
that initiates as-needed information updates as well as a one-time request for information.

Logical Architecture Reference Flow: advanced_other_fares_request

This data flow is used within the Provide Electronic Payment Services function to request that a transit fare be paid in
advance by a driver who is paying either a parking lot charge or a toll. It consists of the following data items each of
which is defined in its own DDE: credit_identity + stored_credit + transit_route_origin + transit_route_destination +
transit_journey_date + traveler_identity.

Logical Architecture Reference Flow: advanced_traveler_fares_request

This data flow is used within the Provide Electronic Payment Services function to request that a transit fare be paid for
in advance by a traveler who is planning a trip using facilities in the Provide Driver and Traveler Services function. It
consists of the following items each of which is defined in its own DDE: credit_identity + stored_credit +
transit_route_origin + transit_route_destination + transit_journey_date + traveler_identity.

Logical Architecture Reference Flow: transit_fare_data_request
This data flow is used within the Provide Electronic Payment Services function. It contains a request for the current
transit fare price data to be provided from the store that is being used to calculate transit fares.

Logical Architecture Reference Flow: transit_services_advisories_request

This data flow is sent from the Provide Driver and Traveler Services function to the Manage Transit function. It is a
request for supply of details of the services currently being provided by the transit fleet and will be used in the
preparation of on-line driver and traveler advisory data for output to vehicles.

Logical Architecture Reference Flow: transit_services_guidance_request
This data flow is sent from the Provide Driver and Traveler Services function to the Manage Transit function. Itis a
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request for supply of details of the services being currently provided by the transit fleet and will be used in the
preparation of on-line traveler guidance data. The process(es) that are providing the interface through which the traveler
is obtaining the on-line guidance will have to provide the origin and destination so that the receiving process in the
Manage Transit function can work out for which transit route(s) data will be provided. The data flow consists of the
following data items each of which is defined in its own DDE: destination + origin + traveler_identity.

Logical Architecture Reference Flow: transit_vehicle_deviations_details_request

This data flow is used within the Manage Transit function. It contains a request for output of the details of the
deviations of transit vehicles from their published routes and schedules for use as a source of data to be sent to
processes in other functions.

Information Service Provider => Vehicle

Physical Architecture Flow Name: broadcast information

General broadcast information that contains link travel times, incidents, advisories, transit services and a myriad of
other traveler information.

Logical Architecture Reference Flow: broadcast_data

This data flow is used within the Provide Driver and Traveler Services function to provide traffic and travel advisory

data via a wide area broadcast message to drivers and travelers in vehicles. It consists of the following data items each of
which is defined in its own DDE: traffic_data_for_broadcast + predicted_incidents_for_broadcast +
prediction_data_for_broadcast + transit_services_for_broadcast + transit_running_data_for_broadcast.

Logical Architecture Reference Flow: link_and_queue_data

This data contains, for each link, the average journey time, speed, and occupancy. For queues it contains the queue
times for each link. This data is computed from traffic data and (if available) vehicle probe data.
link_state_data_for_broadcast + list_size + list_size{link_identity + link_journey_time + link_queue_time}.

Physical Architecture Flow Name: traveler information

Traveler information comprised of traffic status, advisories, incidents, responses to traveler requests (e.g., traveler
routing, yellow pages), payment information and many other travel-related data updates and confirmations.

Logical Architecture Reference Flow: advanced_fares_and_charges_response

This data flow is used within the Provide Electronic Payment Services function and contains the result of the requested
advanced transit fare and/or parking lot charge payment transaction from a driver. It consists of the following data item
which is defined in its own DDE: confirmation_flag + credit_identity + parking_lot_cost + stored_credit + transit_fare.

Logical Architecture Reference Flow: advanced_tolls_and_fares_response

This data flow is used within the Provide Electronic Payment Services function and contains the result of the requested
advanced toll and/or transit fare payment transaction from a driver. It consists of the following data item which is
defined in its own DDE: confirmation_flag + credit_identity + stored_credit + toll_cost + transit_fare.

Logical Architecture Reference Flow: advisory data

This data flow is used within the Provide Driver and Traveler Services function to provide traffic and travel advisory
data to drivers and travelers in vehicles. It consists of the following data items each of which is defined in its own DDE:
traffic_data_for_advisories + predicted_incidents_for_advisories + prediction_data_for_advisories +
transit_services_for_advisories + transit_running_data_for_advisories.

Logical Architecture Reference Flow: driver_map_update_payment_response

This data flow is sent from the Provide Electronic Payment Services function to the Provide Driver and Traveler
Services function and contains the response to a previous request from the driver that payment be made for an update
of the navigable map database used for on-line vehicle guidance. It consists of the following data items each of which is
defined in its own DDE: confirmation_flag + credit_identity + vehicle_identity.
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Logical Architecture Reference Flow: link_and_queue_data

This data contains, for each link, the average journey time, speed, and occupancy. For queues it contains the queue
times for each link. This data is computed from traffic data and (if available) vehicle probe data.
link_state_data_for_broadcast + list_size + list_size{link_identity + link_journey_time + link_queue_time}.

Logical Architecture Reference Flow: yellow_pages_advisory_data

This data flow is used within the Provide Driver and Traveler Services function to provide yellow pages data to drivers
and transit users in vehicles and/or confirmation of a previously requested reservation. It consists of the following data
items each of which is defined in its own DDE: yellow_pages_data_for_advisories + yellow_pages_cost +
yellow_pages_dining_reservation_confirmation + yellow_pages_lodging_reservation_confirmation +
yellow_pages_ticket_purchase_confirmation.

Physical Architecture Flow Name: trip plan

A sequence of links and special instructions comprising a trip plan indicating efficient routes for navigating the links.
Normally coordinated with traffic conditions, other incidents, preemption and prioritization plans.

Logical Architecture Reference Flow: vehicle_guidance_route

This data flow is used within the Provide Driver and Traveler Services function and is a special form of
%034route%034 for vehicle guidance only. It contains a subset of the data items included in the %034route%034 data
flow to meet the requirements of in-vehicle infrastructure based guidance as opposed to the more general requirements
for a route need as part of a trip planning activity. The data flow consists of the following data items each of which is
defined in its own DDE: route_identity + route_segment_number{route_segment_description +
route_segment_end_point + route_segment_estimated_travel_time + route_segment_report_position_points +
route_segment_start_point} + vehicle_identity.

Information Service Provider => Yellow Pages Service Providers

Physical Architecture Flow Name: provider profile confirm

Confirmation of profile information received by a service provider (e.g. for a hotel or restaurant).

Logical Architecture Reference Flow: typsp_provider_update_confirm

This data flow is sent to confirm that a request for registration or update of the yellow pages service provider's profile
has been successfully completed. The provider can now expect to receive requests for yellow pages data from another
process within this function.

Physical Architecture Flow Name: travel service request

Request for reservation or other service (e.g., yellow pages).

Logical Architecture Reference Flow: typsp_transaction_request
This data flow is sent to the information and service provider from the Provide Driver and Traveler Services function
and contains a request that payment for the associated yellow pages services is transacted.

Logical Architecture Reference Flow: typsp_yellow_pages_info_request

This data flow is used by the Provide Driver and Traveler Services function to obtain data from the information and
service providers. It contains requests for information of a general nature, or specific information, or information an
available transactions.

Intermodal Transportation Service => Information Service Provider
Provider
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Physical Architecture Flow Name: intermodal information

Schedule information for alternate mode transportation providers such as train, ferry, air and bus.

Logical Architecture Reference Flow: fitsp_air_services
This data flow is sent from the intermodal transportation service provider to the Provide Driver and Traveler Services
function and contains details of the regular and charter air services available to move travelers.

Logical Architecture Reference Flow: fitsp_ferry_services
This data flow is sent from the intermodal transportation service provider to the Provide Driver and Traveler Services
function and contains details of the sea and river ferry services available to move travelers.

Logical Architecture Reference Flow: fitsp_intermodal_service_confirmation

This data flow is sent from the intermodal transportation service provider to the Provide Driver and Traveler Services
function and contains confirmation that a previous request from a traveler for an alternate mode service has been
accepted.

Logical Architecture Reference Flow: fitsp_rail_services

This data flow is sent from the intermodal transportation service provider to the Provide Driver and Traveler Services
function and contains details of the heavy rail services (i.e. those which do not form part of a transit operation)
available to move travelers.

ISP Operator => Information Service Provider

Physical Architecture Flow Name: ISP operating parameter updates

Tuning and performance enhancement parameters to ISP algorithms

Logical Architecture Reference Flow: fispo_broadcast_data_parameters_request
This data flow is sent from the ISP operator to the Provide Driver and Traveler Services function. It contains a request
for the output of the parameters used in the output of wide area information broadcasts.

Logical Architecture Reference Flow: fispo_broadcast_data_parameters_update

This data flow is sent from the ISP operator to the Provide Driver and Traveler Services function. It contains updates

of parameters used in wide area information broadcast to drivers and transit users in vehicle. These parameters are used
to %034filter%034 the available data to pick out that which is unusual or which is useful if broadcast.

Logical Architecture Reference Flow: fispo_request_other_routes_selection_map_data_update

This data flow is sent from the ISP operator to the Provide Driver and Traveler Services function. It contains a request
for an update of the digitized map data used by the process that selects non-vehicle or transit based routes for use in
traveler's trip plans. The request will go to the process that manages the store of this data and provides the interface
with the map data supplier.

Logical Architecture Reference Flow: fispo_request_route_selection_map_data_update

This data flow is sent from the ISP operator to the Provide Driver and Traveler Services function. It contains a request
for an update of the digitized map data used by the process that selects vehicle based routes for use in traveler's trip
plans and on-line drover guidance. The request will go to the process that manages the store of this data and provides
the interface with the map datapplier.

Logical Architecture Reference Flow: fispo_route_selection_parameters_request
This data flow is sent from the ISP operator to the Provide Driver and Traveler Services function and contains a request
for output of the parameters currently being used to govern the selection of routes by the trip planning processes.
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Logical Architecture Reference Flow: fispo_route_selection_parameters_update

This data flow is sent from the ISP operator to the Provide Driver and Traveler Services function and contains an
update of the parameters used to govern the selection of routes by the route selection process that provide both vehicle
routes to travelers and on-line guidance to drivers.

Logical Architecture Reference Flow: fispo_trip_planning_parameters_request
This data flow is sent from the ISP operator to the Provide Driver and Traveler Services function and contains a request
for output of the parameters used to govern the selection of routes by the trip planning process.

Logical Architecture Reference Flow: fispo_trip_planning_parameters_update
This data flow is sent from the ISP operator to the Provide Driver and Traveler Services function and contains an
update of the parameters used to govern the selection of routes by the trip planning processes.

Map Update Provider => Information Service Provider

Physical Architecture Flow Name: map updates

Map update which could include a new underlying static or real-time map or map layer(s) update.

Logical Architecture Reference Flow: fmup_other_routes_map_data
This data flow is sent by the map update provider to the Provide Driver and Traveler Services function and contains a
new copy of the digitized map data used by the process that selects other, i.e. non-vehicle and non-transit, routes.

Logical Architecture Reference Flow: fmup_route_selection_map_data

This data flow is sent by the map update provider to the Provide Driver and Traveler Services function. It contains an
update of the digitized map data used by the route selection facility to produce vehicle based routes for trip planning
and on-line guidance purposes.

Media => Information Service Provider

Physical Architecture Flow Name: 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).

Logical Architecture Reference Flow: fm_incident_details

This data flow contains data about an incident that has been reported by a member of the traveling public to the media
by mechanisms that are outside of ITS, e.g. car phone. The data flow consists of the followiegdtenfsvhich is

defined in its own DDE: media_identity + incident_location + incident_start_time + incident_duration +
incident_severity + incident_type.

Logical Architecture Reference Flow: fm_traveler_information

This data flow is sent from the media to the Provide Driver and Traveler Services function and contains information
that the media has that might be of interest to travelers planning trips. This may include but not be limited to such
things as special events, sports fixtures, etc.

Physical Architecture Flow Name: media information request

Request from the media for current transportation information.

Logical Architecture Reference Flow: fm_incident_information_request
This data flow contains a request for data on incidents to be sent to the Media. The request must specify whether all,
current or predicted incidents are required, in the latter case state the time period by date and hour range, and the
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geographic area(s) to which it should relate.

Logical Architecture Reference Flow: fm_traffic_information_request
This data flow contains a request from the Media for traffic information. The request must specify the type of
information required (flow/congestion) and the geographic area(s) to which it should relate.

Logical Architecture Reference Flow: fm_transit_vehicle_deviations_request
This data flow contains a request for data on schedule deviations of specific transit vehicles or routes.

Other ISP => Information Service Provider

Physical Architecture Flow Name: ISP coordination

Coordination and exchange of transportation information between centers. This flow allows a broad range of
transportation information collected by one ISP to be redistributed to many other ISPs and their clients.

Logical Architecture Reference Flow: foisp_data_supply

This data flow is sent to the Provide Driver and Traveler Services function and contains a set of road data covering the
local geographic area for use by the similar function in an ISP covering another geographic area. It consists of the
following data item which is defined in its own DDE: road_data.

Logical Architecture Reference Flow: foisp_request_data
This data flow is sent to the Provide Driver and Traveler Services function and contains a request for a set of road data
covering another geographic area outside that covered by the ISP supporting the local function.

Logical Architecture Reference Flow: foisp_traffic_data

This data flow contains a complete (or partial) set of the traffic data which has been created through fusion of available
data sources and sent from another ISP (e.g. a wholesaler of information). This includes current, long term (historical)
and predicted link data as well as incident data. The data flow consists of the following items each of which is defined
in its own DDE: source_identity + current_data_for_retrieval + long_term_data_for_retrieval + predicted_incidents +
predictive_model_data_for_retrieval.

Logical Architecture Reference Flow: foisp_traffic_information_request
This data flow contains a request (either as a subscription or as individual request) from another ISP for available traffic
data to be sent. This allows an ISP to act as a wholesaler and send data to other ISPs.

Logical Architecture Reference Flow: foisp_transit_data

This data flow is used to provide data on the current state of transit operations (regarding both incidents and transit
vehicle schedule status) and is sent from anther ISP (e.g. a wholesaler of information). The data flow consists of the
following items each of which is defined in its own DDE: transitining_data_for_advisory_output +
transit_incident_data.

Logical Architecture Reference Flow: foisp_transit_information_request
This data flow contains a request (either as a subscription or as individual request) from another ISP for available
transit data to be sent. This allows an ISP to act as a wholesaler and send data to other ISPs.

Parking Management => Information Service Provider

Physical Architecture Flow Name: parking availability

Parking lot occupancy, availability and payment information.
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Logical Architecture Reference Flow: parking_lot_availability

This data flow is sent from the Provide Electronic Payment Services function to the Provide Driver and Traveler
Services function. It contains details of the number of spaces available in the |pbimse=to a previous request for

this data. The data flow consists of the following items each of which is defined in its own DDE: parking_lot_identity
+ parking_lot_spaces + traveler_identity.

Physical Architecture Flow Name: parking lot reservation confirmation

Confirmation for parking lot reservation.

Logical Architecture Reference Flow: advanced_other_charges_confirm

This data flow is used within the Provide Electronic Payment Services function and shows whether or not an advanced
parking lot payment transaction has been confirmed or not. It consists of the following data item which is defined in its
own DDE: confirmation_flag + credit_identity + stored_credit + parking_lot_cost + vehicle_identity.

Logical Architecture Reference Flow: advanced_traveler_charges_confirm

This data flow is used within the Provide Electronic Payment Services function It contains data about an advanced
parking lot charge transaction requested by a traveler and consists of the following data items each of which is defined
in its own DDE: confirmation_flag + parking_lot_cost + stored_credit + traveler_identity.

Logical Architecture Reference Flow: parking_lot_price_data

This data flow is used within the Provide Electronic Payment Services function and contains the prices being charged
by each parking lot for each of its spaces, together with the time and date for which they apply. It consists of the
following data items each of which is defined in its own DDE: parking_lot_identity + parking_lot_price +
parking_lot_charge_application_time + vehicle_type_for_charges.

Logical Architecture Reference Flow: parking_lot_reservation_confirm

This data flow is sent from the Provide Electronic Payment Services function to the Provide Driver and Traveler
Services function. It contains the confirmation that a previously requested reservation of a space at a parking lot has
been confirmed and can be included in a traveler's confirmed trip plan. This data flow consists of the following items
each of which is defined in its own DDE: parking_lot_identity + resemastatus + traveler_identity.

Personal Information Access => Information Service Provider

Physical Architecture Flow Name: traveler profile

Information about a traveler including equipment capabilities, personal preferences and recurring trip characteristics.

Logical Architecture Reference Flow: traveler_traffic_profile

This data flow contains a traveler's personal profile for obtaining traffic information. This profile is submitted one time
and then used to generate future personalized trip information. This profile supports a subscription type of
information dissemination to the traveler. It consists of the following data items each of which is defined in its own
DDE: traveler_identity + traveler_contact_setting + traveler_device_setting + traveler_traffic_preference_setting.

Logical Architecture Reference Flow: traveler_transit_profile

This data flow contains a traveler's personal profile for obtaining transit information. This profile is submitted one time
and then used to generate future personalized trip information. This profile supports a subscription type of
information dissemination to the traveler. It consists of the following data items each of which is defined in its own
DDE: traveler_identity + traveler_contact_setting + traveler_device_setting + traveler_transit_preference_setting.

Physical Architecture Flow Name: traveler request

Request by a traveler to summon assistance, request information, make a reservation, or initiate any other traveler
service.
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Logical Architecture Reference Flow: traffic_data_personal_request
This data flow contains the request for the provision of traffic data for output at a traveler's personal device. It consists
of the following data items each of which is defined in its own DDE: traffic_data_request + traveler_identity.

Logical Architecture Reference Flow: transit_deviations_personal_request

This data flow is sent by the Provide Driver and Traveler Services function to the Manage Transit function and is a
request for data on current transit service deviations for output to a traveler's personal device. When a portable device
is being used by the traveler. The request can be modified so that only the data for a transit route specified by the
traveler from the portable device is requested. The data flow consists of the following data items each of which is
defined in its own DDE: traveler_identity + transit_vehicle_deviation_request + transit_route_number.

Logical Architecture Reference Flow: traveler_map_update_payment_request

This data flow is sent from the Provide Driver and Traveler Services function to the Provide Electronic Payment

Services function and contains a request that payment be made for an update of the navigable map database used by the
traveler for on-line personal guidance. The payment will be made by debiting the credit identity with the cost through

the financial institution terminator. It consists of the following data items each of which is defined in its own DDE:
traveler_identity + credit_identity + navigable_map_traveler_update_cost.

Logical Architecture Reference Flow: traveler_personal_current_condition_request

This data flow is used within the Provide Driver and Traveler Services function and contains a request for details of the
current conditions, e.g. weather, events, incidents, etc. The request includes the identity of the personal device from
which the request was input by the traveler so that the response can be correctly returned. The data flow consists of
the following item which is defined in its own DDE: traveler_identity.

Logical Architecture Reference Flow: traveler_personal_display_update_payment_request

This data flow is sent from the Provide Driver and Traveler Services function to the Provide Electronic Payment
Services function and contains a request that payment be made for an update of the digitized map data used as
background to the displays of traffic and travel information on a traveler's personal device. The payment will be made
by debiting the credit identity with the cost through the financial institution terminator. It consists of the following data
items each of which is defined in its own DDE: traveler_identity + credit_identity +
display_map_traveler_update_cost.

Physical Architecture Flow Name: trip confirmation

Acknowledgement by the driver/traveler of acceptance of a route.

Logical Architecture Reference Flow: traveler_personal_payment_information

This data flow is used within the Provide Driver and Traveler Services function. It contains details of the components

of a trip which a traveler has obtained from the input of data to a personal device and for which advanced payment is
needed following a trip confirmation. The traveler's identity and credit identity or stored credit from the payment
instrument are therefore also included to enable payment to be made. The data flow consists of the following items each
of which is defined in its own DDE: credit_identity + parking_space_details + ride_segments + stored_credit +
toll_route_segments + traveler_identity.

Logical Architecture Reference Flow: traveler_personal_trip_confirmation

This data flow is used within the Provide Driver and Traveler Services function to confirm the trip details provided as
the result of a traveler's previous trip request input from a personal device. It contains the following data item which is
defined in its own DDE: paratransit_service_confirmation + traveler_identity + traveler_rideshare_confirmation.

Logical Architecture Reference Flow: traveler_route_accepted

This data flow is used within the Provide Driver and Traveler Services function and contains the acceptance by the
traveler of the previously provided route for on-line infrastructure based guidance. Acceptance must be provided before
guidance can begin. The data flow consists of the following data item which is defined in its own DDE: route_identity.
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Physical Architecture Flow Name: trip request

Request by a driver/traveler for special routing.

Logical Architecture Reference Flow: traveler_personal_trip_request

This data flow is used within the Provide Driver and Traveler Services function and contains data about a traveler's trip
request which has been input from a personal device. It consists of the following daeaitero§ which is defined in

its own DDE: trip_request + traveler_identity + traveler_rideshare_request.

Logical Architecture Reference Flow: traveler_route_request

This data flow is used within the Provide Driver and Traveler Services function and contains data from which the route
requested by a traveler can be determined, or that the previously provided data has been accepted. It consists of the
following data items each of which is defined in its own DDE: origin + destination + desired_arrival_time + modes +
preferred_routes + preferred_alternate_routes + preferred_ridesharing_options + preferred_route_segments +
preferred_transit_options + constraint_aoceptable_travel_time + constraioh_number_of _mode_changes +
constraint_on_number_of_transfers + constraint_on_eta_change + constraint_on_special_needs +
traveler_route_accepted + traveler_identity + traveler_location.

Physical Architecture Flow Name: yellow pages request

Request for information through a yellow pages type service.

Logical Architecture Reference Flow: traveler_personal_transaction_request

This data flow is used within the Provide Driver and Traveler Services function and contains data input by the traveler
at a personal device to make reservations for various other (yellow pages) services. It contains the following data items,
each of which is defined in its own DDE: yellow_pages_dining_reservation + yellow_pages_lodging_reservation +
yellow_pages_ticket_purchase.

Logical Architecture Reference Flow: traveler_personal_yellow_pages_information_request

This data flow is used within the Provide Driver and Traveler Services function and contains a request for data on other
(yellow pages) services to be provided to a traveler using a personal device. The traveler identity is used as the means
of ensuring that the data produced in response to the request is returned to the correct traveler. As no filtering
components are included, all the data currently available will be provided. The data flow consists of the following data
item which is defined in its own DDE: traveler_identity.

Remote Traveler Support => Information Service Provider

Physical Architecture Flow Name: traveler request

Request by a traveler to summon assistance, request information, make a reservation, or initiate any other traveler
service.

Logical Architecture Reference Flow: advanced_tolls_and_charges_roadside_request

This data flow is used by the Manage Transit function to transfer requests for advanced payments for toll and parking
lot charges from the traveler (as a transit user) fare payment interface at the roadside, i.e. a transit stop, to the Provide
Electronic Payment Services function for subsequent processing. The size of the data flow has been set at less than the
sum of the two constituent flows to allow for the fact that they will both not be present for every data transfer. It

consists of the following data items each of which is defined in its own DDE: advanced_charges + advanced_tolls.

Logical Architecture Reference Flow: traffic_data_kiosk_request

This data flow is sent by the Provide Driver and Traveler Services function to the Manage Traffic function and contains
the request for the provision of traffic data for output at a kiosk. It consists of the following data items each of which

is defined in its own DDE: kiosk_identity + traffic_data_request.
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Logical Architecture Reference Flow: transit_deviation_kiosk_request

This data flow is sent by the Provide Driver and Traveler Services function to the Manage Transit function and is a
request for data on current transit service deviations for output to a kiosk. It consists of the following data items each
of which is defined in its own DDE: kiosk_identity + transit_vehicle_deviation_request.

Logical Architecture Reference Flow: traveler_current_condition_request

This data flow is used within the Provide Driver and Traveler Services function and contains a request for details of the
current conditions, e.g. weather, events, incidents, etc. The request includes the identity of the kiosk from which the
request was input by the traveler so that the response can be correctly returned. The data flow consists of the
following item which is defined in its own DDE: kiosk_identity.

Logical Architecture Reference Flow: traveler_payment_information

This data flow is used within the Provide Driver and Traveler Services function. It contains details of the components
of a trip which a traveler has obtained from the input of data to a kiosk and for which advanced payment is needed
following trip confirmation. The traveler's identity and credit identity or stored credit from the payment instrument are
therefore also included to enable payment to be made. The data flow consists of the following items each of which is
defined in its own DDE: credit_identity + kiosk_identity + parking_space_details + ride_segments + stored_credit +
toll_route_segments.

Logical Architecture Reference Flow: traveler_transaction_request

This data flow is used within the Provide Driver and Traveler Services function and contains data input by the traveler
at a kiosk to make reservations for various other (yellow pages) services. It contains the following data items, each of
which is defined in its own DDE: yellow_pages_dining_reservation + yellow_pages_lodging_reservation +
yellow_pages_ticket_purchase.

Logical Architecture Reference Flow: traveler_yellow_pages_information_request

This data flow is used within the Provide Driver and Traveler Services function and contains a request for data on other
(yellow pages) services to be provided to a traveler at the identified kiosk. As no filtering components are included, all
the data currently available will be provided. The data flow consists of the following data item which is defined in its
own DDE: kiosk_identity.

Physical Architecture Flow Name: trip confirmation

Acknowledgement by the driver/traveler of acceptance of a route.

Logical Architecture Reference Flow: traveler_trip_confirmation

This data flow is used within the Provide Driver and Traveler Services function to confirm the trip details provided as
the result of a traveler's previous trip request input from a kiosk. It contains the following data item which is defined in
its own DDE: paratransit_service_confirmation + traveler_identity + traveler_rideshare_confirmation.

Physical Architecture Flow Name: trip request

Request by a driver/traveler for special routing.

Logical Architecture Reference Flow: traveler_trip_request

This data flow is used within the Provide Driver and Traveler Services function and contains data about a traveler's trip
request which has been input from a kiosk. It consists of the following dataeiéeim®f which is defined in its own

DDE: trip_request + traveler_identity + traveler_rideshare_request.

Physical Architecture Flow Name: vyellow pages request
Request for information through a yellow pages type service.
Logical Architecture Reference Flow: traveler_yellow_pages_information_request

This data flow is used within the Provide Driver and Traveler Services function and contains a request for data on other
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(yellow pages) services to be provided to a traveler at the identified kiosk. As no filtering components are included, all
the data currently available will be provided. The data flow consists of the following data item which is defined in its
own DDE: kiosk_identity.

Toll Administration => Information Service Provider

Physical Architecture Flow Name: probe data

Aggregate data from probe vehicles including location, speed for a given link or collection of links.

Logical Architecture Reference Flow: vehicle_toll_probe_data

This data flow is sent from the Provide Electronic Payment Services function to the Provide Driver and Traveler
Services function. It contains the smoothed average vehicle journey times for the route segment between two toll
collection points, and the identity of the route segment. The data is used to calculate link journey times for in-vehicle
guidance purposes. The data flow consists of the following data items each of which is defined in its own DDE:
list_size + list_size{route_segment_identity + route_segment_journey_time_from_tolls}.

Physical Architecture Flow Name: toll data

Current toll schedules for different types of vehicles as well as advanced toll payment information.

Logical Architecture Reference Flow: advanced_other_tolls_confirm

This data flow is used within the Provide Electronic Payment Services function to confirm the advanced payment of
tolls by a driver. It consists of the following data items each of which is defined in its own DDE: coofirnfiaty +
credit_identity + stored_credit + toll_cost + vehicle_identity.

Logical Architecture Reference Flow: advanced_traveler_tolls_confirm

This data flow is used within the Provide Electronic Payment Services function. It contains data about an advanced toll
transaction requested by a traveler and consists of the following data items each of which is defined in its own DDE:
confirmation_flag + stored_credit + toll_cost + traveler_identity.

Logical Architecture Reference Flow: toll_price_data

This data flow is used within the Provide Electronic Payment Services function. It contains the price for each road
segment to which a toll applies, with the time and date for when it applies. The data flow consists of the following data
items each of which is defined in its own DDE: toll_segment_identity + toll_price + toll_price_ajopli¢atie +
vehicle_type_for_tolls.

Traffic Management => Information Service Provider

Physical Architecture Flow Name: request fare and price information

Requests for current fare and price information from a service provider that can be used to augment the traffic
manager's overall view of current transportation network status.

Logical Architecture Reference Flow: parking_lot_charge_request
This data flow is sent from the Manage Traffic function to the Provide Electronic Payment Services function and
contains a request for the current prices being charged for parking lot spaces.

Logical Architecture Reference Flow: toll_price_request
This data flow is sent from the Manage Traffic function to the Provide Electronic Payment Services function and
contains a request for the current prices being charged for toll segments on the road and highway network.

Logical Architecture Reference Flow: transit_fare_request
This data flow is sent from the Manage Traffic function to the Provide Electronic Payment Services function and
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contains a request for the current prices being charged for transit fares.

Physical Architecture Flow Name: traffic information

Current and predicted traffic information, road and weather conditions, incident information, and pricing data. Either
raw data, processed data, or some combination of both may be provided by this architecture flow.

Logical Architecture Reference Flow: current_highway network_state

This data flow is sent by the Manage Traffic function to the Provide Driver and Traveler Services function and contains
data about traffic conditions on links in the road network served by the function. The data is used by the route
selection and guidance processes in determining the best vehicle routes. It consists of the following data items each of
which is defined in its own DDE: list_size + list_size{link_identity + link_journey_time + link_delay}.

Logical Architecture Reference Flow: current_road_network_state

This data flow is sent by the Manage Traffic function to the Provide Driver and Traveler Services function and contains
data about traffic conditions on links in the highway network served by the function. The data is used by the route
selection and guidance processes in determining the best vehicle routes. It consists of the following data items each of
which is defined in its own DDE: list_size + list_size{link_identity + link_journey_time + link_delay}.

Logical Architecture Reference Flow: link_data_for_guidance

This data flow is sent from the Manage Traffic function to the Provide Driver and Traveler Services function. It
contains data for use in determining which other ISP('s) must be contacted to obtain data about roads and highways in
geographic area(s) outside that served by the local function. It consists of the following data items each of which is
defined in its own DDE: list_size + list_size{link_attributes + link_identity + link_ISP_identity}.

Logical Architecture Reference Flow: predicted_incidents

This data flow is used within the Manage Traffic function and contains details of known incidents due to take place in
the future. It contains the following data items each of which is defined in its own DDE: list_size +
list_size{incident_location + incident_type + incident_severity + incident_description + incident_traffic_impact}.

Logical Architecture Reference Flow: prediction_data

This data flow is used within the Manage Traffic function and is also sent by that function to the Manage Transit and
Provide Driver and Traveler Services function. It contains output from the predictive model process showing
predictions of traffic data for route segments on the road and highway network served by the Manage Traffic function.
The data flow consists of the following items each of which is defined in its own DDE: list_size +
list_size{route_segment_identity + route_segment_volume_delay_predictions +
route_segment_queue_delay_predictions + route_segment_speed_predictions +
route_segment_occupancy_predictions}.

Logical Architecture Reference Flow: sensor_data_for_distribution
This data flow contains raw and processed sensor data. The data flow consists of the following data items each of
which is defined in its own DDE: sensor_output_data + roadway_environment_conditions.

Logical Architecture Reference Flow: traffic_data_for_distribution

This data flow is used within the Manage Traffic function. It contains the response to a request for particular data to be
retrieved from the stores of current, long term and predictive model data. This data will be used as the basis for traffic
information data that is provided to other ITS functions. The data flow consists of the following data items each of
which is defined in its own DDE: current_data_for_retrieval + long_term_data_for_retrieval +
predictive_model_data_for_retrieval.

Transit Management => Information Service Provider

Physical Architecture Flow Name: demand responsive transit plan
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Plan regarding overall demand responsive transit schedules and deployment.

Logical Architecture Reference Flow: paratransit_personal_schedule

This data flow is sent from the Manage Transit function to the Provide Driver and Traveler Services function. It
consists of the following data items each of which is defined in its own DDE: paratransit_service_details +
paratransit_service_cost + traveler_identity.

Physical Architecture Flow Name: transit and fare schedules

Specific transit and fare schedule information including schedule adherence.

Logical Architecture Reference Flow: transit_deviation_dataeceived

This data flow is used within the Manage Transit function and contains an indication that new data about transit

service deviations has been received and is now in the local store of this data. The process(es) receiving this data is(are)
expected to take action automatically to output the new data to other functions that are outside the scope of the ITS.

Logical Architecture Reference Flow: transit_fare_data
This data flow is used within the Provide Electronic Payment Services function and contains details of the fares being
currently charged for transit services. It consists of the following item which is defined in its own DDE: list_size +

list_size{transit_fares}.

Logical Architecture Reference Flow: transit_services_for_advisory_data

This data flow is sent from the Manage Transit function to the Provide Driver and Traveler Services function. It
contains a complete set of all the transit routes and the services that run upon them, including timings, etc. that are
provided by the transit fleet from which the data was requested, for use in the preparation of driver and traveler
advisory information for output on-board vehicles. It consists of the following data item which is defined in its own
DDE: transit_services.

Logical Architecture Reference Flow: transit_services_for_guidance

This data flow is sent from the Manage Transit function to the Provide Driver and Traveler Services function. It
contains a complete set of all the transit routes and the services that run upon them, including timings, etc. that are
provided by the transit fleet from which the data was requested, for use in the preparation of data for output as on-line
driver and traveler guidance data. The data flow consists of the following data items each of which is defined in its own
DDE: 1{transit_services_for_output}2 + traveler_identity.

Logical Architecture Reference Flow: transit_vehicle_deviations_details

This data flow is used within the Manage Transit function. It contains details of the deviations of transit vehicles from

their published routes and schedules and is used as a source of data to be sent to processes in other functions. The data
flow consists of the following data items each of which is defined in is own DDE: transit_vehicle_eta +
transit_vehicle_collected_trip_data + transit_vehicle_deviation_update + transit_vehicle_location +
transit_vehicle_schedule_deviations.

Physical Architecture Flow Name: transit incident information

Information on transit incidents that impact transit services for public dissemination.

Logical Architecture Reference Flow: transit_incident_data

This data flow contains information about an incident that has occurred within part of the transit operations network,
e.g. transit stop or mode interchange point. The location and details of the incident will be included in the information,
subject to any constraints applied by the transit agency on providing information to outside sources. The data flow has
been sized to enable two pages of text at 65 lines/page and 80 characters/line to be accommodated.

Physical Architecture Flow Name: transit request confirmation
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Confirmation of a request for transit information or service.

Logical Architecture Reference Flow: advanced_other_fares_confirm

This data flow is used within the Provide Electronic Payment Services function to confirm the advanced payment of a
transit fare by a transit user. It consists of the following data items each of which is defined in its own DDE:
confirmation_flag + credit_identity + stored_credit + transit_fare + traveler_identity.

Logical Architecture Reference Flow: advanced_tolls_and_charges_vehicle_request

This data flow is used by the Manage Transit function to transfer requests for advanced payments for toll and parking

lot charges from the traveler (as a transit user) fare payment interface in a transit vehicle to the Provide Electronic
Payment Services function for subsequent processing. The size of the data flow has been set at less than the sum of the
two constituent flows to allow for the fact that they will both not be present for every data transfer. It consists of the
following data items each of which is defined in its own DDE: advanced_charges + advanced_tolls.

Logical Architecture Reference Flow: advanced_traveler_fares_confirm

This data flow is used within the Provide Electronic Payment Services function to show whether advanced fare
payment by a traveler planning a trip has been refused or cleared. The traveler will be using facilities in the Provide
Driver and Traveler Services function to generate the trip request. The data flow consists of the following data items
each of which is defined in its own DDE: confirneati flag + stored_credit + transit_fare + traveler_identity.

Vehicle => Information Service Provider

Physical Architecture Flow Name: traveler profile

Information about a traveler including equipment capabilities, personal preferences and recurring trip characteristics.

Logical Architecture Reference Flow: traveler_profile_from_vehicle

This data flow contains a traveler's personal profile which is submitted one time and then used to generate future
personalized trip information. This profile supports a subscription type of information dissemination to the traveler. It
consists of the following data items each of which is defined in its own DDE: traveler_traffic_profile
+traveler_transit_profile.

Physical Architecture Flow Name: traveler request

Request by a traveler to summon assistance, request information, make a reservation, or initiate any other traveler
service.

Logical Architecture Reference Flow: advanced_fares_and_charges_request

This data flow is used within the Provide Electronic Payment Services function to transfer requests for advanced
payments from the driver interface for subsequent processing. The size of the data flow has been set at less than the
sum of the two constituent flows to allow for the fact that they will both not be present for every data transfer. It
consists of the following data items each of which is defined in its own DDE: advanced_fare_details +
advanced_parking_lot_charges.

Logical Architecture Reference Flow: advanced_tolls_and_fares_request

This data flow is used within the Provide Electronic Payment Services function to transfer requests for advanced
payments from the driver parking lot charge payment interface for subsequent processing. The size of the data flow has
been set at less than the sum of the two constituent flows to allow for the fact that they will both not be present for
every data transfer. It consists of the following data items each of which is defined in its own DDE:
advanced_fare_details + advanced_tolls.

Logical Architecture Reference Flow: advisory data_request
This data flow is used within the Provide Driver and Traveler Services function to request that advisory data be output
to a driver or a traveler in a vehicle. The scope and transit route number data will be provided by the driver or transit
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user, whilst the vehicle location will be provided automatically. The data flow consists of the following data items each
of which is defined in its own DDE: advisory_data_scope + vehicle_location_for_advisories + transit_route_number +
transit_vehicle_identity.

Logical Architecture Reference Flow: driver_map_update_payment_request

This data flow is sent from the Provide Driver and Traveler Services function to the Provide Electronic Payment
Services function and contains a request that payment be made for an update of the navigable map database used for
on-line vehicle guidance. The payment will be made by debiting the credit identity with the cost through the financial
institution terminator. It consists of the following data items each of which is defined in its own DDE: vehicle_identity

+ credit_identity + navigable_map_vehicle_update_cost.

Physical Architecture Flow Name: trip confirmation

Acknowledgement by the driver/traveler of acceptance of a route.

Logical Architecture Reference Flow: vehicle_guidance_route_accepted

This data flow is used within the Provide Driver and Traveler Services function and contains the acceptance by the
driver of the previously provided route for on-line guidance. Acceptance must be provided before guidance can begin.
The data flow consists of the following data item which is defined in its own DDE: route_identity.

Physical Architecture Flow Name: trip request

Request by a driver/traveler for special routing.

Logical Architecture Reference Flow: vehicle_route_request

This data is flow used within the Provide Driver and Traveler Services function and contains a request for on-line
guidance of the vehicle. This will have been generated by the driver and will include the necessary source and
destination data from which a route can be computed. It consists of the following data items each of which is defined in
its own DDE: constraint_oracceptable_travel_time + constraioh_eta_change + constraint_on_special_needs +
constraint_on_load_classification + constraint_on_ahs_lanes + constraint_on_interstate + constraint_on_urban +
constraint_on_vehicle_type + destination + departure_time + desired_arrival_time + origin + preferred_routes +
preferred_alternate_routes + preferred_route_segments + vehicle_location_for_dynamic_guidance + vehicle_identity.

Physical Architecture Flow Name: vehicle probe data

Vehicle probe data indicating identity, route segment identity, link time and location.

Logical Architecture Reference Flow: vehicle_guidance_probe_data

This data flow is used within the Provide Driver and Traveler Services function and contains the time at which a vehicle
was at a route segment end point. This data will be used to calculate the actual vehicle journey time for the route
segment which may supplement or ee@ data gathered from other sources. This data will be used for in-vehicle
guidance purposes. The data flow consists of the following data items each of which is defined in its own DDE

route_segment_identity + time + vehicle_identity.

Physical Architecture Flow Name: vyellow pages request

Request for information through a yellow pages type service.

Logical Architecture Reference Flow: yellow_pages_advisory_requests

This data flow is used within the Provide Driver and Traveler Services function to request that data about yellow pages
services be output to a driver or a transit user in a vehicle or that a yellow pages services reservation b made. The
scope and transit route number data will be provided by the driver or transit user, whilst the vehicle location will be
provided automatically. The data flow consists of the following data items each of which is defined in its own DDE:
advisory_data_scope + vehicle_location_for_advisories + transit_route_number + transit_vehicle_identity +
yellow_pages_dining_reservation + yellow_pages_lodging_reservation + yellow_pages_ticket_purchase.
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Weather Service => Information Service Provider

Physical Architecture Flow Name: weather information

Accumulated predicted and current weather data (e.g., temperature, pressure, wind speed, wind direction, humidity,
precipitation, visibility, light conditions, etc.).

Logical Architecture Reference Flow: fws_current_weather
This data flow is sent to the Manage Traffic function and the Provide Driver and Traveler Services functions. It
contains details of the current weather conditions, e.g. temperature, pressure, wind speed, wind direction, humidity,

precipitation, visibility, light conditions, etc.

Logical Architecture Reference Flow: fws_predicted_weather
This data flow is sent to the Manage Traffic and Provide Driver and Traveler Services functions. It contains details of
the predicted weather conditions, e.g. temperature, pressure, wind speed, wind direction, humidity, precipitation,

visibility, light conditions, etc.

Yellow Pages Service Providers => Information Service Provider

Physical Architecture Flow Name: provider profile data

Information supplied by a service provider (e.g., a hotel or restaurant) that identifies the service provider and provides
details of the service offering. This flow covers initial registration of a service provider and subsequent submittal of
new information and status updates so that data currency is maintained.

Logical Architecture Reference Flow: fypsp_provider_profile_update
This data flow is used to update the current yellow pages service provider profile. This update could be in the form of
a change to provider information or services, or could be the deletion of the provider from the database.

Logical Architecture Reference Flow: fypsp_request_provider_registration
This data flow is sent to the Provide Driver and Traveler Services function from the information and service provider to

request registration as a provider of yellow pages data for another process within this function. The data flow includes
details of the provider, credit identity of the provider, geographic area for which data can be provided and available

yellow pages services.

Physical Architecture Flow Name: travel service info

Reservation information or yellow pages data.

Logical Architecture Reference Flow: fypsp_transaction_confirmation
This data flow is sent by the information and service provider to the Provide Driver and Traveler Services function and

contains confirmation that a transaction requested by a traveler has (or has not) successfully taken place.

Logical Architecture Reference Flow: fypsp_yellow_pages_data
This data flow is sent from the information and services provider to the Provide Driver and Traveler Services function.

It provides information on yellow pages services in three forms comprising that of general interest, more specific items
and transaction information.

2.11.4 Subsystem Architecture Flow Diagram
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2.12 Personal Information Access

This subsystem provides the capability for travelers to receive formatted traffic advisories from their homes, place of
work, major trip generation sites, personal portable devices, and over multiple types of electronic media. These
capabilities shall also provide basic routing information and allow users to select those transportation modes that allow
them to avoid congestion, or more advanced capabilities to allow users to specify those transportation parameters tha
unique to their individual needs and receive travel information. This subsystem shall provide capabilities to receive rot
planning from the infrastructure at fixed locations such as in their homes, their place of work, and at mobile locations
such as from personal portable devices and in the vehicle or perform the route planning process at a mobile informatic
access location. This subsystem shall also provide the capability to initiate a distress signal and cancel a prior issued
manual request for help.

2.12.1 Alternative Configurations

Personal Information Access and Remote Traveler Access are two ways that the traveler interacts with ITS services
Figure 2.12-1. These subsystems represent the equipment accepting commands from the traveler and displaying
information to the traveler. When a traveler is in a vehicle, the Vehicle Subsystem performs ITS access type functions.
traveler on a bus uses the transit vehicle to access ITS services. The Personal Information Access subsystem is owne
the traveler (as opposed to the agency or organization providing data) and may be found at home, in the office, or mot
with the traveler. The access to information is through an information provider of some kind. Through the PIAS, the
traveler has access to any information source available (as opposed to an RTS which typically provides access to the
agency responsible for the kiosk).
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2.12.2 Subsystem Equipment Packages and Supporting Process Specifications for PIAS

Personal Autonomous Route Guidance

This Equipment package provides multi-modal route planning and transition by transition route guidance. It provides
autonomous route guidance in the absence of real-time information or factors information provided by the infrastructure
into its route selection and guidance algorithms. The equipment package also includes those truly autonomous
systems that are not configured to receive or process any external data.

Process Specifications
6.8.1.1.3 Provide Personal Portable Device Autonomous Guidance

Overview: This process shall provide autonomous on-line guidance when requested by the traveler from a
personal portable device. It shall