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Appendix A — Architecture Flow Definitions
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This is typical data including reports, plans, time sheets, video conference, VOIP, etc which are
required for an agency to conduct business. This may include internet service.

Notification of a major emergency such as a natural or man-made disaster, civil emergency, or
child abduction for distribution to the public. The flow identifies the alert originator, the nature
of the emergency, the geographic area affected by the emergency, the effective time period, and
information and instructions necessary for the public to respond to the alert. This flow may also
identify specific information that should not be released to the public.

Coordination of emergency alerts to be distributed to the public. This includes notification of a
major emergency such as a natural or man-made disaster, civil emergency, or child abduction
for distribution to the public and status of the public notification.

Information indicating the current status of the emergency alert including identification of the
traveler and driver information systems that are being used to provide the alert.

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

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

A user-specified request for archived data products (i.e., data, meta data, or data catalogs). The
request also includes information that is used to identify and authenticate the user and support
electronic payment requirements, if any.

Raw or processed data, meta data, data catalogs and other data products provided to a user
system upon request. The response may also include any associated transaction information.
Control commands and operating parameters for automated vehicle operations, including
tightly coupled platooned groups of vehicles operating in dedicated or mixed-mode lanes. This
flow includes platoon parameters including maximum platoon size, target speeds and gaps, and
vehicle restrictions.

Current operating status of barrier systems. Barrier systems represent gates, barriers and other
automated or remotely controlled systems used to manage entry to roadways. Status of the
systems includes operating condition and current operational state.

General traveler information that contains traffic and road conditions, link travel times,
incidents, advisories, restrictions, vehicle requirements, work zones, transit service
information, weather information, parking information, and other related traveler information.
Information describing commercial vehicle travel and commodity flow characteristics. Content
may include a catalog of available information, the actual information to be archived, and
associated meta data that describes the archived information.

Current vehicle location and related operational conditions data provided by a commercial
vehicle.

Restrictions levied on transportation asset usage based on infrastructure design, surveys, tests,
or analyses. Thisincludes standard facility design height, width, and weight restrictions, special
restrictions such as spring weight restrictions, and temporary facility restrictions that are
imposed during maintenance and construction.

Information used to configure and control data collection and monitoring systems.

Data provision provides the source material for a publish-subscribe or query-retrieval data
distribution scheme. This is the 1 of the 1:N data distribution architecture. This flow is a super-
flow; it does not define data elements but is inclusive of any flow implemented using publish-
subscribe or query-retrieval methods.

Data publication includes those dialogs necessary to satisfy the publication portion of a data
distribution architecture. The information content varies widely based on available content and
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Flow Name Flow Description
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the subscription, but it generally includes information on the state of transportation system
operations including traffic and road conditions, advisories, incidents, transit service
information, weather information, parking information, and other related data.

Data query includes those dialogs necessary to determine what data is available for and also
submit a query for near-term response.

Data query publication includes those dialogs necessary to satisfy the response portion of a
query-response action using the data distribution architecture. The information content varies
widely based on available content and the query, but it generally includes information on the
state of transportation system operations including traffic and road conditions, advisories,
incidents, transit service information, weather information, parking information, and other
related data.

Data subscription includes those dialogs necessary to determine what data is available for
subscription/query, and also the dialogs necessary to create or modify data
subscriptions/queries.

Information provided to support effective and safe incident response, including local traffic,
road, and weather conditions, hazardous material information, and the current status of
resources (including vehicles, other equipment, supplies) that have been allocated to an
incident.

Request for device control action

Data from detectors, environmental sensor stations, roadside equipment, and traffic control
devices, including device inventory information.

An identifier and device type designation that is used to uniquely identify a device in the
Connected Vehicle Environment.

Status information from devices

Information provided for electric charging stations to the management center identifying the
location, operating status, current availability, no-shows, charging capacity, etc.

Parameters that support management of an electric charging station. Load balancing,
Reservation requests, Hours of operation, display configuration (ads), rules and regulations,
etc.

Logged emergency information including information that characterizes identified incidents
(routine highway incidents through disasters), corresponding incident response information,
evacuation information, surveillance data, threat data, and resource information. Content may
include a catalog of available information, the actual information to be archived, and associated
meta data that describes the archived information.

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

Request for additional emergency dispatch information and provision of en route status.

Information that supports coordination of emergency management plans, continuity of
operations plans, emergency response and recovery plans, evacuation plans, and other
emergency plans between agencies. This includes general plans that are coordinated prior to
an incident and shorter duration tactical plans that are prepared during an incident.

Suggested ingress and egress routes for access to and between the scene and staging areas or
other specialized emergency access routes.

Status of a special traffic control strategy or system activation implemented in response to an
emergency traffic control request, a request for emergency access routes, a request for
evacuation, a request to activate closure systems, a request to employ driver information



Flow Name Flow Description
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systems to support public safety objectives, or other special requests. Identifies the selected
traffic control strategy and system control status.

Coordination supporting disaster response including evacuation and reentry. Includes
coordination of special traffic control strategies that support efficient evacuation and reentry
while protecting and optimizing movement of response vehicles and other resources
responding to the emergency.

Information on transit schedule and service changes that adapt the service to better meet
needs of responders and the general public in an emergency situation, including special service
schedules supporting evacuation.

Public notification of an emergency such as a natural or man-made disaster, civilemergency, or
child abduction. This flow also includes evacuation information including evacuation
instructions, evacuation zones, recommended evacuation times, tailored evacuation routes
and destinations, traffic and road conditions along the evacuation routes, traveler services and
shelter information, and reentry times and instructions.

Request for alerts, evacuation information, and other emergency information provided to the
traveling public.

Current road conditions (e.g., surface temperature, subsurface temperature, moisture, icing,
treatment status) and surface weather conditions (e.g., air temperature, wind speed,
precipitation, visibility) as measured and reported by fixed and/or mobile environmental
sensors and aggregated by the data collector. Attributes relating to the data collection (and
aggregation) are also included.

Current road conditions (e.g., surface temperature, subsurface temperature, moisture, icing,
treatment status) and surface weather conditions (e.g., air temperature, wind speed,
precipitation, visibility) as measured and reported by fixed and/or mobile environmental
sensors. Operational status of the sensors is also included.

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

Current status of field equipment maintenance actions.

Coordination of information regarding a pending or in-process evacuation. Includes evacuation
zones, evacuation times, evacuation routes, forecast network conditions, and reentry times.
Evacuation instructions and information including evacuation zones, evacuation times, and
reentry times.

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

Current transit, parking, and toll fee schedule information.

System-level control commands issued to field equipment such as reset and remote
diagnostics.
Control settings and parameters that are used to configure field equipment.

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

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

Request for information about a particular hazmat load.
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Information provided to emergency response organizations regarding a hazmat load including
when cargo sensors detect an issue with the load such as a release of hazardous material. This
information will include sensor information, vehicle identification, and carrier identification.
Information that supports local management of an incident. Itincludes resource deployment
status, hazardous material information, traffic, road, and weather conditions, evacuation
advice, and other information that enables emergency or maintenance personnelin the field to
implement an effective, safe incident response.

Notification of existence of incident and expected severity, location, time and nature of
incident. As additional information is gathered and the incident evolves, updated incident
information is provided. Incidents include any event thatimpacts transportation system
operation ranging from routine incidents (e.g., disabled vehicle at the side of the road) through
large-scale natural or human-caused disasters that involve loss of life, injuries, extensive
property damage, and multi-jurisdictional response. This also includes special events,
closures, and other planned events that may impact the transportation system.

Report of current desensitized incident information prepared for public dissemination through
the media.

Report of current desensitized incident information prepared for public dissemination.

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

Incident response procedures and current incident response status that are shared between
allied response agencies to support a coordinated response to incidents. This flow provides
current situation information, including a summary of incident status and its impact on the
transportation system and other infrastructure, and current and planned response activities.
This flow also coordinates a positive hand off of responsibility for all or part of an incident
response between agencies.

Status of the current incident response including a summary of incident status and its impact
on the transportation system, traffic management strategies implemented at the site (e.g.,
closures, diversions, traffic signal control overrides), and current and planned response
activities.

Data read from infrastructure-based sensors that monitor the condition or integrity of
transportation infrastructure including bridges, tunnels, interchanges, pavement, culverts,
signs, transit rail or guideway, and other roadway infrastructure. Includes sensor data and the
operational status of the sensors.

Identified infrastructure issues such as objects in travel lanes, damaged or compromised safety
features, and other safety issues with potential road safety impacts that are identified and
reported by the infrastructure.

Traveler information provided in response to a traveler request. The provided information
includes traffic and road conditions, advisories, incidents, restrictions, payment information,
transit services, parking information, weather information, and other travel-related data
updates and confirmations.

Current signal phase and timing information for all lanes at a signalized intersection. This flow
identifies active lanes and lanes that are being stopped and specifies the length of time that the
current state will persist for each lane. It also identifies signal priority and preemption status
and pedestrian crossing status information where applicable.

Lane closure information provided to passing vehicles. This flow provides information about
roadway configuration changes such as lane closures and shifts.

Anticipated route information for guided vehicles, special vehicles (e.g., oversize vehicles) or
groups of vehicles (e.g., governor's motorcade) that may require changes in traffic control
strategy.



Flow Name Flow Description

maint and constr Information describing road construction and maintenance activities identifying the type of

archive data activity, the work performed, and work zone information including work zone configuration and
safety (e.g., a record of intrusions and vehicle speeds) information. For construction activities,
this information also includes a description of the completed infrastructure, including as-built
plans as applicable. Content may include a catalog of available information, the actual
information to be archived, and associated meta data that describes the archived information.

maint and constr work | Future construction and maintenance work schedules and activities including anticipated

plans closures with anticipated impact to the roadway, alternate routes, anticipated delays, closure
times, and durations.
METR information Transport-related regulations, ordinances, statutes, warnings, and advisories that have official

status and are legally-binding upon traveling entities (whether human or automated). Each rule
is associated with its meaning, associated location(s), and conditional characteristics (e.g.,
effective times, applicable vehicle classes). This flow supports targeted transfer of rules to end
user systems and may be initiated based on a query or pushed in a manner that provides user
systems with access to rules that are relevant to their current conditions (e.g., vehicle
classification, user classification, location, timeframe). Each rule is associated with an
expiration time, after which it is no longer considered fully trustworthy. This flow supports bulk
transfer of rules between back-office systems.

mixed use safety Configuration and control of equipment that monitors and manages mixed use crossings and

warning control provides visual displays and warnings to drivers when non-motorized users are occupying a
cross walk or other mixed use path crossing.

mixed use safety Current operational status and state of pedestrian crossings and other mixed use path crossing

warning status warning systems.

permission Arequest for permission to access a Connected Vehicle service by an end-user that requires

application enrollment. This may include services granted to drivers of low emissions vehicles or
pedestrians with special needs that require extended crossing times for example.

permission An acknowledgment that an end-user application for a Connected Vehicle service was received

application receipt and processed.

reduced speed Real time notification of vehicle detections, measured vehicle characteristics (e.g., vehicle

warning info height), speed measurements, and warnings issued by roadway infrastructure. This flow can

also include roadway configuration data, current speed limits, and warning parameters and
thresholds enabling local speed management application configuration and management.
remote surveillance The control commands used to remotely operate another center's sensors or surveillance
control equipment so that roadside surveillance assets can be shared by more than one agency.
resource coordination | Coordination of resource inventory information, specific resource status information, resource
prioritization and reallocation between jurisdictions, and specific requests for resources and
responses that service those requests.
resource deployment | Status of resource deployment identifying the resources (vehicles, equipment, materials, and

status personnel) available and their current status. General resource inventory information and
specific status of deployed resources may be included.
resource request Arequest for resources to implement special traffic control measures, assistin clean up, verify

an incident, etc. The request may poll for resource availability or request pre-staging, staging, or
immediate deployment of resources. Resources may be explicitly requested or a service may
be requested and the specific resource deployment may be determined by the responding

agency.
restricted lanes This flow defines the location, duration, and operating parameters for lanes that are reserved for
information the exclusive use of certain types of vehicles (e.g., transit vehicles) or vehicles that meet other

qualifications (e.g., number of occupants, low emissions criteria). It identifies the lane(s), the
start and stop locations, start and end times, vehicle restrictions, speed limits and platooning
parameters.
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Flow Name Flow Description

right-of-way request Notice that a request has occurred for signal prioritization, signal preemption, pedestrian call,

notification multi-modal crossing activation, or other source for right-of-way.
road network Current and forecasted traffic information, road and weather conditions, and other road
conditions network status. Eitherraw data, processed data, or some combination of both may be provided

by this flow. Information on diversions and alternate routes, closures, and special traffic
restrictions (lane/shoulder use, weight restrictions, width restrictions, HOV requirements) in
effectis included.

road network Aggregated environmental situation data collected from vehicles and other sources for the road
environmental network. Aggregated information would include measured air temperature, exterior light status,
situation data wiper status, sun sensor status, rain sensor status, traction control status, ALB status, and

other collected vehicle system status and sensor information for the region.
road network status Assessment of damage sustained by the road network including location and extent of the
assessment damage, estimate of remaining capacity, required closures, alternate routes, necessary
restrictions, and time frame for repair and recovery.
road network traffic Aggregated route usage, travel times, and other aggregated data collected from probe vehicles

situation data that can be used to estimate current traffic conditions.
road weather Segment-specific weather and road conditions including real-time advisories of deteriorating
advisories road and weather conditions, medium-term advisories for the next 2-12 hours, and long-term

advisories more than 12 hours into the future. The advisories may include advisories that are
issued based on locally collected environmental data (e.g., an ice on bridge advisory).

road weather Road conditions and weather information that are made available by road maintenance
information operations to other transportation system operators.

roadway dynamic Information used to initialize, configure, and control dynamic message signs. This flow can
signage data provide message content and delivery attributes, local message store maintenance requests,

control mode commands, status queries, and all other commands and associated parameters
that support remote management of these devices.

roadway dynamic Current operating status of dynamic message signs.

signage status

roadway maintenance = Summary of maintenance fleet operations affecting the road network. This includes the status

status of winter maintenance (snow plow schedule and current status).
signal control Control of traffic signal controllers or field masters including clock synchronization.
commands

signal control device Data used to configure traffic signal control equipmentincluding local controllers and system

configuration masters.

signal control plans Traffic signal timing parameters including minimum green time and interval durations for basic
operation and cycle length, splits, offset, phase sequence, etc. for coordinated systems.

signal control status Operational and status data of traffic signal control equipment including operating condition
and current indications.

signal fault data Faults reported by traffic signal control equipment.

signal system Data used to configure traffic signal systems including configuring control sections and mode of
configuration operation (time based or traffic responsive).

speed management Target speeds, speed advisories, and/or speed limit information provided to a vehicle. The
information information includes the current speed value(s), the route segment(s) and lane(s) where the

speeds apply, and an indication of whether the speeds are suggested target speeds, posted
advisory speeds, or enforceable speed limit values. This flow may also include information
about the reason for reduced speeds and provide target lane information if lane changes are

required.
threat information Sensor, surveillance, and threat data including raw and processed data that is collected by
coordination sensor and surveillance equipment located in secure areas.
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Flow Name Flow Description

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

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.

traffic archive data Information describing the use and vehicle composition on transportation facilities and the

traffic control strategies employed. Content may include a catalog of available information, the
actual information to be archived, and associated meta data that describes the archived

information.
traffic control Represents the flow of traffic control and status information between centers. This is reporting
information only, not actual control. This specifically includes the current state of any demand
management strategies that have been implemented.
traffic detector Information used to configure and control traffic detector systems such as inductive loop
control detectors and machine vision sensors.

traffic detector data Raw and/or processed traffic detector data which allows derivation of traffic flow variables (e.g.,
speed, volume, and density measures) and associated information (e.g., congestion, potential
incidents). This flow includes the traffic data and the operational status of the traffic detectors

traffic image meta Meta data that describes traffic images. Traffic images (video) are in another flow.
data
traffic images High fidelity, real-time traffic images suitable for surveillance monitoring by the operator or for

use in machine vision applications. This flow includes the images. Meta data that describes the
images is contained in another flow.
traffic information for | Report of traffic conditions including traffic incident reports for public dissemination through

media the media. The reports may also include information on diversions and alternate routes,
closures, and special traffic restrictions in effect.
transit archive data Data used to describe and monitor transit demand, fares, operations, and system performance.

Content may include a catalog of available information, the actual information to be archived,
and associated meta data that describes the archived information.
transportation Operational strategies for each operating agency in a transportation corridor, downtown area, or
operational strategies | othertravel-impacted area, providing an integrated operations strategy for the freeways,
tollways, arterials, transit services, parking facilities, and other transportation-related facilities
in the area. These strategies can include dynamic adjustments to transit fares and tolls, parking
fees and restrictions, dynamic lane restriction changes, and other active demand management

strategies.
transportation system = Current status and condition of transportation infrastructure (e.g., tunnels, bridges,
status interchanges, TMC offices, maintenance facilities). In case of disaster or major incident, this

flow provides an assessment of damage sustained by the surface transportation system
including location and extent of the damage, estimate of remaining capacity and necessary
restrictions, and time frame for repair and recovery.

travel services Travel service information and reservations for tourist attractions, lodging, dining, service
information stations, emergency services, and other services and businesses of interest to the traveler.
traveler alerts Traveler information alerts reporting congestion, incidents, adverse road or weather conditions,

restrictions, vehicle requirements, parking availability, transit service delays or interruptions,
and other information that may impact the traveler. Relevant alerts are provided based on
traveler-supplied profile information including trip characteristics and preferences.

traveler archive data Data associated with traveler information services including service requests, facility usage,
rideshare, routing, and traveler payment transaction data. Content may include a catalog of
available information, the actual information to be archived, and associated meta data that
describes the archived information.
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Flow Name Flow Description

trip feedback Information provided during or at the conclusion of a trip that supports performance monitoring
and system optimization. Information provided may include a record of the trip including
HOV/HOT lane usage and user provided feedback at the conclusion of the trip.

trip plan Atravelitinerary covering single or multimodal travel. The itinerary identifies a route and
associated traveler information and instructions identifying recommended trip modes
(including indoor and outdoor wayfinding) and transfer information, ride sharing options, and
transit and parking reservation information. This flow also includes intermediate information
that is provided as the trip plan is interactively created, including identification of alternatives,
requests for additional information as well as amenities along the trip.

trip request Request for trip planning services that identifies the trip origin, destination(s), timing,
preferences, and constraints. The request may also include the requestor's location or a
request for transit and parking reservations, electric charging station access, and ridesharing
options associated with the trip. The trip request also covers requests to revise a previously
planned trip and interim updates that are provided as the trip is interactively planned.

video surveillance Information used to configure and control video surveillance systems.

control

work plan feedback Comments and suggested changes to proposed construction and maintenance work schedules
and activities. This information influences work plan schedules so that they minimize impact to
other system operations and the overall transportation system.

work zone information | Summary of maintenance and construction work zone activities affecting the road network
including the nature of the maintenance or construction activity, location, impact to the
roadway, expected time(s) and duration of impact, anticipated delays, alternate routes, and
suggested speed limits. This information may be augmented with images that provide a visual
indication of current work zone status and traffic impacts.
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