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Glossary
ATMS - Advanced Transportation Management System
COTS - Commercial Off-the-Shelf
CRC - Cyclical Redundancy Check
DCMS - Data Collection and Monitoring System
DMS - Dynamic Message Sign
GIS - Geographic Information System
ITS - Intelligent Transportation System
LAN - Local Area Network
MMS - Maintenance Management System
MOE - Measure of Effectiveness
MULTI - Mark-up Language for Transportation Information
NTCIP - National Transportation Communications for ITS Protocol
PTZ - Pan/Tilt/Zoom
RTMS - Remote Traffic Microwave Sensor
SMS - Short Message Service (text messaging for cellular phones)
TOD/DOW - Time-of-Day/Day-of-Week
TSP - Transit Signal Priority
TWP - Twisted-Wire-Pair copper interconnect
VOS - Volume/Occupancy/Speed
VPN - Virtual Private Network
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1. Introduction

1.1. System Software Overview

1.1.1. The system shall be a Commercially-available Off-the-Shelf (COTS), National Transportation
Communication for ITS Protocol (NTCIP) compliant, Advanced Transportation Management System
(ATMS) software application.

1.1.2. The software shall provide, as a base, an intersection control and traffic management software
platform, from which additional ITS applications can be integrated.

1.1.3. All additional ITS features and functionalities shall be modular and integrated seamlessly into a single
user interface.

1.1.4. The system shall utilize the following Microsoft” products for each aspect of the system:

9 Core Database: SQL 2012 or newer

9 Server OS: Server 2012 or newer

1 Workstation OS: Windows 7 Professional or newer
1 Laptop OS: Windows 7 Professional or newer

1.1.5. The ATMS client software shall provide a “Touch Screen” mode for touch screen enabled Windows
laptops and Windows tablet computers

1.2. System Software Standards

1.2.1. NTCIP 1201 and 1202 communications protocol standard shall be implemented in such a manner that
the system can adapt to changes in technology and increase functionality over time with minimal
impact on individual system components. The system developer and the controller manufacture shall
verify that the system and controller firmware are NTCIP compliant and compatible.

1.2.2. The primary communications standards shall be NTCIP 1202 and 1202 based for communicating from
Center-to-Field (C2F) and the developer shall document the standards to which the systems level of
conformity of each standard is developed.

1.3. Software Updates

1.3.1. The central software shall incorporate a means for client workstations and laptop computers to be
automatically updated with new versions that are installed on the server. Upon attempting to login to
the server, the client software shall determine if a newer version is available at the server
installation. If not, the client software shall complete the login normally. If there is a newer version of
software, the user shall be able to have it automatically downloaded, installed, and run with no
additional action on the part of the user.

1.4. System Device Integration

1.4.1. Devices shall be added or deleted from the system by right-clicking on the entity tree and selecting
the proper menu item.

1.4.2. When adding a device, a dialog box shall be used to enter all the required and optional parameters to
allow the device to be integrated into the system.

1.4.3. Each device shall be configured to communicate through a device manager service and allowed to be
on-line or off-line to reduce failures and alerts for devices not currently connected to the system.
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1.4.4. Devices shall be added to the system map by clicking and dragging the associated item from the
entity tree to its desired location on the map.

1.5. System Support and User Management
1.5.1. The system shall not limit the number of user accounts that can be defined to allow and grant access

1.5.2. The system shall be able to employ Microsoft Active Directory for user management and to manage
access to various system functions.

1.5.3. Where Active Directory is employed by the system, the ATMS client software shall be able to
recognize the user's Windows login credentials when starting the client software. Where the
Windows login credentials are used, the user shall be able to open the ATMS client software without
providing an additional user name and password.

1.5.4. The ATMS administrator shall be able to create and assign user application and jurisdictional
permissions based on Active Directory group definitions.

2. System Graphical User Interface

2.1. General Display Features

2.1.1. The main application window shall be divided into multiple rectangular areas or “containers”. It shall
be possible to drag and drop most status windows into one of these container areas.

2.1.1.1. Upon being dropped, or docked in a container, the window shall automatically resize to fill
the area.

2.1.1.2. It shall be possible to click on the title bar of a docked window and drag it out of the
container at which point it will become a free-floating window.

2.1.1.3. It shall also be possible to float or to un-dock windows by clicking a button in the
window's title bar.

2.1.1.4. When docking a window into a container, the user shall be able to split the container
horizontally or vertically and place the either half of the split container

2.1.1.5. It shall be possible to drop multiple windows into any container area. When this occurs,
the container area shall provide a tabbed layout for the container with a tab for each
contained window such that clicking on a tab will bring the associated window into view
in the container.

2.1.1.6. It shall be possible to open multiple application windows, each of which shall include
container areas as previously described for the main application window.

2.1.1.7. It shall be possible for the user to select different arrangements or numbers of container
areas in the main application windows.

2.1.1.8. It shall be possible to change the size of container areas by clicking and dragging the
border between container areas.

2.1.2. Auser's main window configuration, referred to as a “preference set” shall be restored to its last
known state when the user logs into the system. A user may also opt to have the system restore to a
default preference set instead of the last know display configuration.

2.1.3. The restoration at login, of a user's last known preference set shall be independent of the most recent
workstation used by the user.
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2.1.4. It shall be possible for a user to save and name the current preference set allowing others to open and
view the same sets of displays from another workstation

2.1.5. When touch-screen functionality is available on the user's computer, a user shall be able to use touch-
screen gestures for navigating and manipulating maps and other features of the application software.

Main Map Display
2.1.6. The system shall incorporate an agency-wide map as the major portion of the main graphics display.

2.1.6.1. The main map may be docked in any or all of the available “containers” with any maps
docked into multiple containers shall be refreshed simultaneously.

2.1.6.2. The map displays shall have pan and zoom capabilities.

2.1.6.3. Zoom level ranges shall be configurable.

2.1.6.4. Users shall be able to save a map's pan and zoom levels to a named map that may be
loaded again at a later time

2.1.6.5. Users shall be able to specify a current map, with its pan and zoom levels as a default map
that will be loaded any time a new map is opened for viewing.

2.1.6.6. Ateach zoom level range, the display of different dynamic status and real-time status data
shall be configured.

2.1.6.7. It shall be possible for a user to interactively enable or disable the display of defined map
layers.

2.1.6.8. A GIS database shall be used for the purpose of displaying roadway Level of Service
(LOS) links and other map elements.
2.1.7. The system shall be capable to employing multiple map sources for the base map. These sources
shall include, but not limited to:

1 Navtec 1 Bing Maps
1 ESRI shape files 1 WMS Maps
2.1.8. The system shall update the status of all devices on all map display at least once per second, with no
more than four seconds latency, once data is retrieved from a field device.

2.1.9. Ataminimum, at all zoom levels the agency-wide map display shall dynamically identify the following
status for each traffic signal, in real or near-real time:

1 Free Operation
Coordinated Operation
Transitioning between Free and Coordinated or from one Coordination pattern to another
Flash
Preemption
Transit Signal Priority (TSP) Service
1 Loss of Communications
2.1.10. When zooming in, the main map shall automatically provide a greater level of detailed information, at
user-set and configured zoom levels, including, but not limited to:

= =4 -8 -8 -9

1 Signal colors or overlaps (green, yellow, red)

Active Coordination pattern (if in Coordination Operation)

Active Preemption plan (in Preemption only)

Signal colors for all pedestrian phases in use

Graphical representation of demand on vehicle phases and pedestrian phases
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1 Graphical representation of active special function outputs
1 Detailed timing and controller information to include (when zoomed to intersection level):
0 Coordination Status
Programmed and actual cycle length
Programmed and actual offset
Programmed and actual phase timings
Alarm status
Overlap timings and status
Phase Next
o Signal colors or overlaps (green, yellow, red)
2.1.11. Maps shall be capable of displaying a variety of device and entity types, including, but not limited to:

O O O O o Oo

CCTV cameras

Travel Time Links

Level of Service (LOS) links

Vehicle Detectors

Asset and maintenance management locations

=a =4 -8 -8 -9

2.2, Manual Commands

2.2.1. Manual commands shall offer the same functionality for initiating or terminating events and
functionality as the Scheduler, but with the following exceptions:

1 Manual commands shall override any normally scheduled event.
Manual commands shall be implemented using the following modes:
Immediate and full manual

Immediate with limited duration

Scheduled with limited duration

=a =4 —a -8

2.3. Scheduler

2.3.1. A means shall be provided by which a user can schedule events and functions to be implemented or
terminated by TOD/DOW, and shall include means by which the events can be called with the
following frequencies:

1 Daily

Weekly

Annually

Seasonally

Holidays

Special - an event for any situation not described above (IE. sporting events, concerts, etc.)

1 One-Time Event - provide the ability to run an event once and only once.

2.3.2. The scheduler shall provide a means by which alerts can be configured to be delivered to different

individuals via email or text (SMS) messages by TOD/DOW.

2.3.3. The system shall provide a calendar-based on-call scheduler to allow a user to schedule when
specific users or groups of users will receive system generated text and email notifications.

=4 =4 —a -8 -9
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2.4. Additional Displays

2.4.1. The system shall allow additional displays, each of which can be opened or closed at any time, and
float or be docked into a container. The system shall include the following displays, at a minimum:

2.4.2. Entity Tree

2.4.2.1. All devices configured in the system shall be displayable on an "“entity tree”.

2.4.2.2. The entity tree shall allow the user to sort and filter by device type, allowing the user to
easily locate any device.

2.4.2.3. The user shall be able to add any device to the entity tree by right-clicking in the window
and selecting the appropriate device type to add.

2.4.2.4. The device shall then be added to the main map by clicking on the device in the entity tree
and dragging and dropping the device onto the main map display. The device does not
have to be placed on the main map to be useable.

2.4.2.5. The Entity Tree shall list all the installed devices on the system, and shall be common
across all workstations.

2.4.2.6. The entity tree shall provide a rapid search window to simplify locating a specific entity by
its name or description.

2.4.2.7. The entity tree shall provide a filtering mechanism to only display specific types of entities
on the tree to reduce clutter.

2.4.3. Alerts

2.4.3.1. The system shall provide an alert indicator which is always visible on the main window,
providing real-time details on the number of open alerts and the criticality of each alert.

2.4.3.2. The system shall provide an alerts window, displaying all alerts from the system or field
devices, along with specific details including alert aging.

2.4.3.3. This display shall be updated in real time with the event details, along with a time and date
stamp and any acknowledgement information.

2.4.3.4. Alerts shall provide three levels of user-definable criticality:
9 Critical (highest level)
1 Warning (medium level)
1 Information (lowest level)

2.4.3.5. The alert window shall provide a means by which users can acknowledge, un-
acknowledge, and close individual critical and warning alerts.

2.4.3.6. All acknowledgements, un-acknowledgements, and closures shall be time and date
stamped with the user’s credentials upon change of status.

2.4.4. Intersection Display

2.4.4.1. The system shall provide a display where intersection timings, phase details, and ring
information is presented in graphical form.

2.4.4.2. Any intersection display shall easily be accessed by selecting the device on the main map
or device tree and double-clicking over the selection. The intersection display shall then
float over the containers or be attached to a container by dropping it into the container of
the user's choice.

24.4.3. I

24.4.4.
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