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1.0 Cover Letter (CRFP Section 5.3.3)

June 24, 2020

Attn; Crystal G. Hustead

West Virginia Department of Transportation - Division of Highways

2019 Washington Street East, Charleston, WV 25305

RE: Response to Centralized Request for Proposal (CRFP) No. DOT2000000001

Dear Ms. Hustead,

Thank you for the opportunity to respond to CRFP No. DOT2000000001 for an Advanced Traffic
Management System & 511 Platform. The following Technical Response illustrates how Q-Free America,
Information Logistics (“ILOG"), and Skyline Technology Solutions (“Skyline”), (together “Team Q-Free”) are
positioned to offer the West Virginia Department of Highways (WVDOH) the overall best value Advanced
Traffic Management System (ATMS) and 511 Platform. In the following Technical Response, Team Q-Free
has detailed our approach to provide WVDOH an industry leading ATMS and 511 platform that:

« Significantly improves upon ATMS and 511 System Functionality: The existing Q-Free ATMS
and 511 systems will be fully upgraded with enhanced video management, streamlined data entry,
integrated planned event management, upgraded 511 website, improved mobile application,
enhanced ESRI GIS integration, additional device integrations, and will meet 100% of WVDOH's
mandatory and desirable requirements while minimizing cost and risk to the taxpayers of West

Virginia.

o Ensures a seamless transition: The ATMS and 511 platform are mission critical software
applications that impact the safety of the traveling public. Team Q-Free already has deep knowledge
-of WVDOH?’s Intelligent Transportation System (ITS) infrastructure, Transportation Management
Center, sparse telecommunications, cyber security policies, unique weather needs, and demanding
freight challenges. Q-Free’s key personnel have partnered with WVDOH since 2008 and have
provided advanced technological solutions for WVDOH including pro-active technology support
during the COVID-19 outbreak. By leveraging Q-Free’s existing mission critical systems and utilizing
an incremental upgrade approach we can drastically reduce transition risk, minimize WVDOH staff
impacts, and avoid disruption to the 22 Public Safety Access Point (PSAP €911 center) data feeds.

s [Is the most cost-effective solution: Team Q-Free's deployment and operations/maintenance costs
have been significantly reduced. All firms on Team Q-Free have made major investments in our
software products and enhanced our off-the-shelf capabilities. We have consolidated our team and
will feature ILOG’s cost-effective Integrated Voice Response/Responsive (IVR) solution.

Thank you for your time in reviewing our proposal. As requested in the CRFP, our proposal and pricing will
remain firm a minimum of 180 days from June 24, 2020. Q-Free America has read and acknowledges receipt
of addenda numbers 1, 2, 3, 4, 5 and 6. If we can be of additional help in the review process, please feel free
to call me at 703-973-8711 or email me at tom.phillips@gq-free.com. We look forward to participating in the
proposal process and working with WVDOH.

Sincerely,

Thomas Phillips
Executive Vice President, Inter-Urban Solutions
Q-Free America, Inc.
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4.0 Response Reference (CRFP Section 5.3.6.)

5.3.6. Response Reference: Vendor’s response should clearly reference how the information provided applies
to the RFP request. For example, listing the RFP section number being responded to and restating the RFP
request in the proposal would be considered a clear reference.

4.1 Background and Current Operating System (CRFP Section
4.1)

CFRP Section 4.1 describes the robust Advanced
Traffic Management System (ATMS) and 511
platform that was developed under the leadership
of WVDOH by Q-Free America, ILOG, and Skyline
(together “Team Q-Free”). Working in partnership
with WVDOH since 2008, Team Q-Free has
provided a mission critical ATMS and 511 platform
and 24/7/365 software support services to enhance
System Operations and help ensure the safety of
first responders and the traveling public. During
these past 12 years, Team Q-Free has proactively
supported WVDOH’s efforts to provide actionable
information during severe weather events, major
incidents, or major construction projects. As our existing system is described in CFRP Section 4.1
(Background and Current Operating Environment), Team Q-Free has implemented and supported a
comprehensive transportation management suite that currently fully supports WVDOH’s emergency and event
response. Q-Free’s ATMS and 511 Platform are fully integrated with WVDOH's unique Intelligent
Transportation System (ITS) field infrastructure, complex telecommunications systems, and 22 €911
integrations to improve the overall traveler experience and better manage WVDOH's unique freight/commerce
challenges. The existing ATMS and 511 platforms are also fully compliant with WVDOH'’s Information
Technology (IT) and cyber security policies.

SKYLINE
TECHNOLOGY
SOLUTIONS

SKYLINE

TECHADLOGVSOLUTIONS

INFORMATION
LOGISTICS

]
Ilog

Team Q-Free deeply values the existing working
relationship with WVDOH and is the only firm that

Working hand-in-hand with WVDOH,

Team Q-Free provided technical has a comprehensive understanding of WVDOH’s
support and unique software business practices and has highly experienced
solutions during the Coronavirus ‘~:§ onsite staff that provide software support. With this
outbreak (allowing WVDOH knowledge and experience and an ATMS and 511

employees to work from homey). Platform software solution that will meet or exceed

100% of all mandatory and desirable
requirements, Team Q-Free will demonstrate throughout this proposal why we can provide the best value
solution for WVDOH and the taxpayers of West Virginia.
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4.2 Project Goals and Mandatory Requirements (CRFP Section
4.2)

4.2 Vendor should describe its approach and methodology to providing the service or solving the problem
described by meet the goals/objectives identified below. Vendor’s response should include any information
about how the proposed approach is superior or inferior to other possible approaches.

As stated above, Q-Free has partnered with WVDOH since 2008 (as
Open Roads Consulting, Inc.) and, unlike other vendors, already has a
thorough understanding of WVDOH's business practices, Information
Technology (IT) infrastructure and unique cyber security requirements.
Under WVDOH's leadership we have provided software and software
support services in parallel as WVDOH’s constructed their Intelligent
Transportation System (ITS) field infrastructure and
telecommunications. Throughout this proposal Team Q-Free will
present a vision and roadmap for a partnership with WVDOH that

PAST PERFORMANCE

maximizes their return on investment of the current ATMS and 511
platform technology, while significantly minimizing transition risk. Team PREDICTS FUTURE
SUCCESS

Q-Free’s OpenTMS v9 and our enhanced 511 platform will fulffill all
mandatory base functionality and 100% of the desirable functionality in the ATMS/ATIS Industry,
defined within CRFP No. DOT2000000001 (Advanced Traffic past performance is the

Management System & 511 Platform). With our highly experienced ‘ " u =

software support team and on-site System Engineer (SE) we can also

fully support WVDOH's operational needs for the entire duration of this e ey A Pe ISR pvoRD;

contract. NO OTHER VENDOR CAN MAKE THIS
CLAIM.

Q-FREE DEPLOYMENT SUCCESS AND APPROACH L e————
Team Q-Free fully understands that the successful deployment of a mature and fully featured ATMS and 511
platform is one of WVDOH’s core operational objectives. We also understand that to be successful it takes
more than just providing existing software products. A successful ATMS and 511 platform deployment requires
dedicated staff working in partnership with WVDOH staff to deliver a fully integrated suite of technology that fits
WVDOH’s unique mission-critical environment. Finally, it requires a team that is deeply integrated and has
documented experience working together with in-depth knowledge of WVDOH’s complex communications

infrastructure.
Team Q-Free’s approach over the last 12 years has relied upon several key factors:

o Strong ATMS Delivery Record — Team Q-Free has an excellent record of delivering ATMS, 511
platform services and software support services with WVDOH and other customers. Our ability to
successfully plan, design, implement, and deploy stems from a combination of experienced technical
leadership and an ATMS and 511 platform that are modular and extensible.

« Dedication to Long-Term System Maintenance — Team Q-Free is dedicated to long-term client
satisfaction, so much so that we have never lost a client. Part of this is due to the strong focus on
system maintenance with regular software updates (patches) applied after delivery.
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» Focus on Customer Satisfaction - Team Q-Free has worked proactively with a long-term and stable
project management team and on-site SE to ensure project continuity. Our goal is to maintain open
and honest lines of communication, while delivering on-time, and listening to our clients’ needs. Our
successful record is attributable to our core corporate values: Integrity, Partnership, and Innovation.

Integrity

Our project team will maintain an open, transparent
relationship with WVDOH. We will do what is
necessary to meet WVDOH’s requirements and deliver
the system on-time and within budget.

Partnership

PARTNERSHIP : : We create long-term partnerships with our clients.
WVDOH plans to invest significant resources in their
INNOVATZON ATMS and it is only fair that Team Q-Free provides a
return on their investment beyond the system wide
deployment. By continuing with our network of existing
ATMS clients, WVDOH will receive cost-effective
implementation and system maintenance, sharing of
data with other state DOT systems, and access to
quarterly software updates with new functionality deployed for our other customers.

Innovation

WVDOH has unique ITS operational needs. Team Q-Free will deploy OpenTMS v9 with 12 new modules and
customize and configure our OpenTMS software to create an innovative ATMS and 511 platform that
addresses all of WVDOH's operational needs. Team Q-Free’s integrated ATMS platform will enhance
WVDOH's ability to manage traffic more effectively and provide actionable traffic information to the traveling
public. The solution will provide the ability to control all existing and planned ITS devices along with the ability
to aggregate all the disparate field data into a central database.

In 4.2.1below, we provide more detail to our approach to ensure all WVDOH goals and objectives are met and
why Team Q-Free’s approach will provide the best value to WVYDOH. Our proposed approach will also:

» Ensure that WVDOH gets 100% of all mandatory and desirable functionality and an ATMS and
511 platform that meets WVDOH'’s business needs now and in the future.

¢ Demonstrate how our incremental upgrade process significantly reduces transition risk associated
with major changes to ATMS and 511 platforms. Today, the existing Q-Free systems provide core
functionality to WVDOH’s incident management program, first responder notifications, 22 €911
integrations, 24/7/365 availability and provides critical information to the traveling public during times of
crisis. In other states and with other vendors, these transition risks have caused major problems with
ATMS deployments. Team Q- Free’s combined experience and knowledge will reduce project risk and
ensure WVDOH's ATMS and 511 platform is deployed on-schedule and within budget.
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* Allow WVDOH to reduce short-term and long-term costs associated with system deployment and
system operations and maintenance by reducing staff training needs, re-using existing
telecommunications infrastructure and using new technologies to reduce Integrated Voice Response
(IVR) costs while improving the telephone user experience to a more natural “Alexa” like experience.

4.2.1. Approach & Methodology to Goals/Objectives

4.2.1.1 Provide an Advanced Transportation Management System (ATMS), a 511 Traveler Information
System, associated software development, and support services that will provide improved functionality to the
West Virginia Department of Transportation for the purpose of managing the fransportation system throughout
the state and partnering with stakeholder agencies to improve emergency and event response and the overall
transportation experience in West Virginia.

Fully Upgraded ATMS - OpenTMS v9

Although our current system has been in place serving WVDOH'’s mission critical needs for many years, we
will enhance our solution with OpenTMS v8 with 12 new modules. Team Q-Free will customize and configure
our OpenTMS software and ILOG’s 511 platform to create an innovative and fully integrated transportation
technology platform that addresses all of WVDOH'’s operational needs, maintains all existing €911 and
external integrations and is optimized for WVDOH’s telecommunications environment.

Team O-Free's ATMS SoLunion WiLL ADDRESS THE
Current NEEDS OF WEST VIRGINIA
&
Be ADAPTABLE TO THE STATE’S FUTURE
TRANSPORTATION MANAGEMENT AND OPERATIONS
STRATEGIES
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Delivering Enhanced ATMS Functionality to WWDOH

The ATMS platform is the heart of the system and

currently allows WVDOH to effectively manage ]
incidents/crashes planned events and severe As statedin 4.2.1.1, our current platform
P has been used daily for “emergency and

weather and share critical information with other event response”for WDOH. Between a

stakeholder agencies. Having partnered with 2014 and 2020, there were 107,400

: incidents and 7,436 planned events
WVDOH for so many years we have built entered into and managed within our

functionality that has been customized to meet mission critical platform.

WVDOH's business needs and roadway network.

Other firms may claim to meet the objective and base requirements in CFRP Section 4.1 however these
vendors:

+ Lack an understanding of the complexities required to establish 22 €911 integrations;

» Lack knowledge on about WVDOH's telecommunication architecture and sparse cellular coverage;
and

« Don't have a full understanding of WVDOH’s multi-agency approach to emergency management.

Q-Free will deliver 100% of all mandatory and desirable requirements listed in CFRP Section 4.5 through 4.17
in a compressed schedule with the system deployed within 9 months on Notice to Proceed (NTP). We will also
provide other functionality and features at no extra cost to WVDOH as shown in Table 1 — How Q-Free
Exceeds Expectations below. These enhancements will be tailored to fit WVDOH's unique business processes
and Information Technology environment.

Enhanced 511 Platform

Team Q-Free will provide a fully upgraded 511 platform with modern, “Alexa” like experience for telephone
users. No other vendor provides this advanced 511 functionality. We have reduced the complexity in our 511
platform by modifying our team of subcontractors and consolidating our 511 platform providers. With this
change in our team, Team Q-Free can provide a more cost-effective solution and more consistent data
presentation across Web, IVR, Mobile and Social Media. In addition, by moving to a single 511 platform
provider, Team Q-Free will provide information where and when it is heeded or requested, using the most
reliable networking and systems possible, in a fiscally responsible manner. Q-Free’s partner, ILOG, uses the
newest technologies available so that not only are advanced 511 services provided, but WVDOH is also
positioned with tools that support new applications, assist with pilot programs, and that adapt to changing
information sources and delivery mechanisms.

The enhanced 511 platform will improve existing services, similar to the improvement in 511 platform services
experienced in Pennsylvania when they moved to the ILOG 511 solution. The proposed 511 system rests on a
platform that can accept, process and distribute virtually any relevant data source. ILOG has specific
experience with incorporating data feeds from multiple interstate and intrastate agencies; from
partners/stakeholders such as Waze and NOAA; and from commercial providers such as Vaisala and INRIX.
ILOG has modified the 511PA system to merge the DOT and the Turnpike onto one 511 system yet has
allowed each agency to retain their identity and specific information requirements. This multi-faceted approach
to 511 means that the mobile app can cross state boundaries and continue to provide travel information, and
the IVR can address destinations just outside of state borders.
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The new ILOG platform proposed for the 511 platform also supports advanced, non-traditional modules such
as a two-way emergency communications system for trapped travelers (deployed as 511PAConnect in
Pennsylvania) and connected corridor components and has even been used for a connected vehicle pilot
program. The system has also undergone upgrades to support innovative commercial vehicle information
tools. While other non-traditional 511 components are not included as part of the 511 platform proposed,
WVDOH can rest assured that if they wish to move into these other programs, they can leverage the 511
platform to provide new advanced services to the public. Each component of the proposed 511 platform
assists the WVDOH with directing the public during daily travel activities and especially in times of emergency.

Innovative Video Distribution

Skyline will continue to provide leading edge video capabilities and their demonstrated ability to manage
thousands of internet protocol (IP)-based devices efficiently and provide video distribution for very large
Department of Transportation (DOT) customers. As part of the new platform Q-Free will fully integrate
Skyline’s VERO solution to better manage video and allowing users to create their own personal video walls on

workstations.
How We Exceed ATMS and 511 Platform Specifications

Team Q-Free exceeds the mandatory and desirable requirements in many ways and the table below lists a few
of the additional functionalities that will be provided to WVDOH as part of our response.

TEAM Q-FREE EXCEEDS EXPECTATIONS FOR WVDOH

Table 1 — How Q-Free Exceeds Expectations

Mandatory Requirements Exceeds Requirement

There are 22 county or joint-county E-911
centers throughout the state who are in
4.1 partnership with the WVDOH. The current ATMS v
solution, successful provides a system that
requires no 911 center operational interaction.

How Team Q-Free Exceeds Expectations: The Q-Free Team exceeds this requirement by current
interfacing with all E-911 centers in the state of West Virginia. Since this integration already exists, no
additional time or cost will be spent on consuming these feeds into OpenTMS. This also means that
there will be no transition time required, and that these 911 feeds will be immediately available when
the software is deployed. Additionally, the improvements in the OpenTMS architecture make it
possible to integrate new systems and vendors at significantly reduced cost in the future.

There are current typical expenses incurred
annually for systems, software, services and
equipment that need to be accounted for in the
4.2.2.16 Vendor's cost proposal, or not included because v
the Vendor's proposed solution does not require
it. Where existing physical servers are currently
used, it is required for proposed solution to also
include physical servers. If there are any
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Req ID Mandatory Requirements Exceeds Requirement

additional systems, software, services and
equipment that the Vendor requires as part of
their solution, these should be included in the
cost proposal and described in the Vendor's
proposal.

How Team Q-Free Exceeds Expectations: The Q-Free Team exceeds this requirement, and as part of
this proposal, the current internet circuit will be upgraded to a 500mbps asynchronous circuit with
500mbps up and 500mbps down. The connection between Building 6000 and the capital complex will
be upgraded with a gigabit multi-path fiber connection with built in redundancies. A 100MB
connection to the turnpike authority with multi path fiber will also be provided.

The Vendor must provide a non-revocable and
perpetual license to the WVDOT and its current
in-state partner agencies for the use of the
ATMS software and ifs associated systems.

4.5.1.4

How Team Q-Free Exceeds Expectations: The Q-Free Team exceeds this requirement by focusing on
product development, rather than a client-based approach. What this means is that WVDOH will gain
access to features developed for additional clients, therefore enabling OpenTMS to stay at the front of
the industry when it comes to leading edge features and technologies. This provides sustained
benefits to WVDOH by keeping them at the forefront of the ATMS industry. This also provides a
greater level of flexibility due to newer technologies and practices being introduced into the overall
application stack.

The ATMS Vendor will be required to develop
agreements with third party data providers,
software providers, or other system providers
required to make the ATMS functional.

4.5.1.5

How Team Q-Free Exceeds Expectations: The Q-Free Team exceeds this requirement by leveraging
our current integrations with several third-party data providers. Current integrations include:

* Waze - OpenTMS will consume current traffic alerts and display them for triage in the Alerts
Module. From here, operators can decide to act upon alerts as they occur.

* National Weather Service — Our current integration with the NWS features radar and sever
weather alert map overlays, in addition to alerting feeds that OpenTMS will consume.

¢ Inrix — Our Travel Time Engine can calculate travel times based on configured routes in the
system. Travel Times can be posted on associated DMS for traveler awareness.
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Mandatory Requirements Exceeds Requirement
The ATMS should have the ability fo integrate
the fog warning/conditions system to activale a
DMS.

Figure 1 — Integrated Corridor Management Dashboard

How Team Q-Free Exceeds Expectations: The Q-Free Team exceeds this requirement by leveraging
our Integrated Corridor Management Module. Features include:

« Ability to configure and define weather sensor thresholds for severity

« Define a set of messages to post based on these conditions

» Automated functions to post messages and notifications to stakeholders, requiring little to
no operator input to manage the corridor

« Ability to control Variable Speed Limits, Lane Controls, Dynamic Message Signs from a
single, consolidated interface.
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Mandatory Requirements Exceeds Requirement
The A TMS shall provide a mechanism for
4.10.1.1 operators to manage incidents and events v

through a dialog box or user interface.
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Figure 2 — Incident Details View

How Team Q-Free Exceeds Expectations: The Q-Free Team exceeds this requirement by providing a
single and consolidated incident entry form. All relevant incident data can be viewed and edited from
the details view. Data elements featured on the single view are location, source, type, lane impacts,
restrictions, and timing fields. The incident workflow also requires operators to update public traveler
information portals and to update field devices in response as part of the verification and update
process. In addition, OpenTMS already features business rules that align with the WVDOH operations,

therefore eliminating time to develop these requirements, and significantly reducing transition time to
the new system.
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Req ID Mandatory Requirements Exceeds Requirement

4.6.1.1 The ATMS shall provide security and v
administration functions.
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Figure 3 — Map Administration Configuration

How Team Q-Free Exceeds Expectations: The Q-Free Team exceeds this requirement by providing an
Administration Portal that features interfaces to control every aspect of OpenTMS. One notable
feature is a fully integrated map administration control which allows for the customization of zoom
levels, bounding boxes, and associated layers for each distinct map type in the application. These
changes require no system restarts and features the ability to pull in virtually any available base map,

such as Google or Esri.
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Req ID Mandatory Requirements Exceeds Requirement

Although not required at this time, the ATMS

should have the capability of adding a traffic

signal control module or third-party application v
for the centralized control of WVDOT traffic

signal systems across the state with

communication capabilities.

4.17.4.1
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Figure 4 — Traffic Signals Integration List View

How Team Q-Free Exceeds Expectations: The Q-Free Team exceeds this requirement by featuring an
integration with INTELIGHT's MaxView software. OpenTMS can consume objects known as signal
action sets to route traffic based on arterial conditions. The advantage of this integration is that these
action sets can be used as an output for response functions. Our Incident and Corridor Management
modules can recommend these action sets as a response. Currently, our I-76 deployment in
Philadelphia, can activate action sets to increase traffic flow on side streets when sections of the
primary interstate is too congested.

Veendor must provide on-site and remote

technical support to the WVDOH for the purpose

of maintaining and upgrading the proposed v
ATMS and 511 System software and providing

other TMC support services for an initial period

of 3 years with two optional 2-year renewals.

4.2.2.4

How Team Q-Free Exceeds Expectations: The Q-Free Team exceeds this requirement by having on
staff support with extensive familiarity with WVDOH operations. This FTE is located within 15 minutes
of the TMC for rapid response. Q-Free also has a team of at least 15 people to support the FTE in
critical situations, including a 24/7 on-call support system. In addition, Q-Free has a dedicated product
support team, which can respond and repair software inconsistencies with quick turnaround. In

CRFP No. DOT2000000001 | June 24, 2020




Q West Virginia Department of Transportation - Division of Highways
Advanced Traffic Management System & 511 Platform
FREE

Req ID Mandatory Requirements Exceeds Requirement
addition to the maintenance team, a product development team also is available to work with WWDOH
on future requirements and needs as the system adapts towards the future.

The ATMS map should display all major

freeways and streets with graphical v
representation for each roadway

classification.

4.6.2.2

How Team Q-Free Exceeds Expectations: The Q-Free Team exceeds this requirement by interfacing
with the ESR! roads and highways data set. Also included in the integration effort is access to the vast
library of base maps and data displays for the map views. The ESRI integration allows WVDOH to take
advantage of the high level of detail for mapping and gis, allowing for greater precision when
identifying incidents and events along the roadway network. In addition, the integration features the
ability to ingest detour routes from the ESRI service and allows for ad-hoc detours to be created with

turn by turn directions.

The ATMS shall have a data archiving

capability that stores and provides access to

historical data. Data is to be collected from

ITS field devices and from system users v
both in normal operation and during the

management of planned and unplanned

events. WVDOT has a 5-year data retention

requirement

4.14.1.1

How Team Q-Free Exceeds Expectations: The Q-Free Team exceéds this requirement by featuring our
Data Prism integration for data collection and availability. The Data Prism allows for data feeds to be
provided and shared to third-party integrations, including the traveler information and 511 systems.

4.2.1.2 Provide a seamless transition between the current operating environment and user experience to any
new software or system version implemented so as not to disrupt transportation operations and management
activities within the West Virginia Department of Transportation and partner agencies.

Lowering Risk with an Incremental Transition

Team Q-Free’s approach dramatically lowers risk for WVDOH. With our in-depth knowledge of the highly
complex suite of systems (ATMS. 511 Platform, Video Distribution System, €911 Integrations,
telecommunications network) we can ensure there are no disruptions to WVDOH’s mission critical operations.
Our OpenTMS VO platform is built to be 100% backwards compatible with WVDOH’s current platform. This
ensures all devices, and user interfaces will function similarly to the system in use currently. The incremental

approach allows WVDOH to minimize risks involved with:
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o Training, WVDOH staff already

knows this system;

« Cyber security, current system is
complaint today;

e IT policies and hardware
compatibility;

A system outage during transition could

* Integration with
Telecommunications Networks; and

e Existing €911 integrations and €911 agreements.

Successful Migration Requires Extensive Planning

have major impacts on the traveling
public and other “first responder’
agencies that aid with crashes, work
zones and severe weather response.

Team Q-Free will develop and submit a detailed Software and System Deployment Transition Plan for review
and approval by the WVDOH. Team Q-Free understands the need for a well thought out transition plan being
key to providing a seamless transition. Team Q-Free is experienced in transitioning from legacy systems. Q-
Free has successfully transitioned four of five VDOT Traffic Management Center (TMCs) from legacy ATMS to
OpenTMS and all regions of Pennsylvania DOT from legacy ATMS and vendor applications to a statewide
version of OpenTMS. ILOG has successfully transitioned 511 platforms for the Pennsylvania Turnpike and the
Pennsylvania DOT. Most recently, ILOG has merged functions for the two agencies, creating a joint TIS.

Key
Components
fora
Successful
Migration

‘ Strategy

» Software and System Deployment Transition
Plan provides a detailed timeline on pre-
transition activities and system transition from
legacy systems to the new ATMS-ATIS
system

+ ldentify stakeholders and their role in the
transition

« Utilizing an OpenTMS upgrade strategy
allows for access to historical production data

« Conduct device verification

* Conduct end to end testing for integrated
systems

« Plan to populate production databases with
general configuration

= Public website and services ready to go

* Training

In West Virginia, the team will be
upgrading the current version of
OpenTMS to version 9. This upgrade
will roll out the new features as well as
allowing the WVDOH to keep their
production data. Having access to this
data will provide the WVDOH with
access to historical information for
reporting and analytics. As part of this
upgrade the WVDOH will be
transitioning to a new 511 web site and
IVR system vendor. The plan for this
transition will be well documented and
reviewed with the WVDOH prior to
transition.

Currently, ILOG uses WVDOH data feeds for information that populates the Drive Safe WV mobile app. This
means there will be few adjustments for the public to make in navigating the mobile app. The mobile app will
be updated to incorporate a new set of features. ILOG is very familiar with website DNS changes and
propagation, as well as porting numbers to the new IVR system. The public should make a swift and happy
transition to the new 511 platform services by tapping into the experienced staff at WVDOH to work on the
actual design for the website.
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Team Q-Free will be on-site supporting the WVDOH and WVTPA leading the transition and to support
operations staff:

» In the weeks leading up to the deployment, Team Q-Free will meet with stakeholders to finalize the
transition plan and review action items;

« Transition will be planned around a detailed schedule with clearly defined activities and strategies;

« Transition will be scheduled for a low-activity period. Team will develop a Go/No-Go checklist to
ensure that there are no major traffic events and that the ATMS and 511 Platform are ready to go;

and

« The Q-Free project manager will work with the WVDOH to finalize the Operations Support and
Maintenance Plan before transition so there is a seamless transition to Maintenance.

Team Q-Free has examined cost, scope, schedule and risk to minimize software development life-cycle costs
and maintenance/operations activities. Team Q-Free has modified the project team (consolidated the 511
platform providers and added geo-spatial capabilities to leverage West Virginia’s existing investment in spatial
data) to ensure delivery of the most cost-effective ATMS and 511 platform possible for WYDOH. One aspect
involves using ILOG’s advanced IVR to avoid recording fees for minor changes and add increased flexibility
and modern “Alexa” like user experience. In addition, Team Q-Free will introduce OpenTMS v8 that will include
12 new modules (See CRFP requirement 4.5.1.2 in Section 4.5 - General System Requirements of this
proposal). and consolidate Incidents and Planned Events into a seamless “Events Manager Module” (See
Section 4.10 - Event/Incident Management & Reporting that will make data input much more efficient. Team Q-
Free will meet 100% of all mandatory and desirable requirements for the ATMS, 511 platform and provide
reliable and highly experienced software support services. We will also ensure full compliance with the
required West Virginia IT, cyber security policies and FHWA System Engineering requirements.

In every component, we have selected the best services, software, and created the best methods to provide
the functionality and reliability required by the CRFP. Given the extreme weather conditions experienced in the
last several years, and their impact on travelers, we have selected the most scalable and robust components
at the best possible price.

Lowest Lifecycle Ownership Cost

Designing and deploying an ATMS platform is a small portion of the overall lifecycle cost. Long-term value is
created by minimizing the cost to maintain, upgrade, and enhance the ATMS platform. With changes to IVR
and full development of OpenTMS v9, the new platforms will provide a stable base for WVDOH's Traffic
Operations for the entire period of performance of this contract.
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4.2.2. Mandatory Project Requirements

The following mandatory requirements relate to the goals and objectives and must be met by the Vendor as a
part of its submitted proposal. Vendor should describe how it will comply with the mandatory requirements and
include any areas where its proposed solution exceeds the mandatory requirement. Failure to comply with
mandatory requirements will lead to disqualification, but the approach/methodology that the vendor uses fo
comply, and areas where the mandatory requirements are exceeded, will be included in technical scores

where appropriate. The mandatory project requirements are listed below.

Table 2 - Mandatory Project Requirements Summary

% Met Today

Requirement Category Total Total Requirements
Requirements Met by Team Q-Free

General System Requirements 6 6

Traffic Display Maps/GUI 20 20

Device Controls-Dynamic Message Sign 38 32

DMS

Device Control-CCTV/CAMERA 35 34

Device Control - RWIS 6 N 5

Event/incident Management & Reporting 61 56

Traveler Information 55 53

Integration with Other Systems 15 14

Operator and User Features 64 56

Data Collection & Archiving 30 18

Log Reports System Reports 14 11

Security and Administration 19 19

Performance 9 9

Totals 372 333
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4.2.2.1 Functionality of the proposed ATMS and 511 software and sysfems must meet or exceed the current
functionality of the existing WVDOH system and elements described in the Background and Current Operating
Environment Document, meet the accompanying mandatory high-level Functional Requirements, and respond
as necessary to any specific answers to questions submitted to WVDOH through this RFP process. The
current third-party agreement is with Alpha Technology for fiber. This Fiber agreement is nontransferable and

will need to be acquired by the vendor.

Having partnered with WVDOH for the last 12 years, Team Q-Free fully understands WVDOH's business
needs and has worked proactively to ensure our systems meet WVYDOH’s ATMS, and 511 platform
requirements. In Proposal Section 4.5 through 4.17 (CRFP 4.5.1 through CRFP 4.17.3) Team Q-Free has
included documentation demonstrating our proposed methodology to meet or exceed all of WVDOH’s
mandatory and desirable requirements in response to CRFP sections 4.5 — 4.17 below. Details of how the
proposed ATMS, 511 platform and our experienced software support services will meet or exceed the current
functionalities and business need is described in the section for each functional requirement.

4.2.2.2 The period of service for this contract is 4 years with two opfional 2-year renewals.

Team Q-Free will fully support the period of service for this contract as we have done since 2008.

4.2.2.3 The Vendor shall submit a formal Software Development Process proposal and schedule to the
WVDOH for their approval prior to beginning any work. Consideration should be given to including an iterative
process by which the WVDOH representatives are able to review progress, review GUI mock-ups, provide
input to the development team, and participate in acceptance testing and requirements verification. Project
progress meetings will be required monthly at a minimum, either in person or by teleconference. Project
progress reports shall be submitted monthly

The Q-Free project manager will work with the team to submit a formal Software Development Process
proposal and schedule. WVDOH will be an active participant in the Agile process and have the opportunity to
provide feedback during the sprint review meetings in support of the project’s iterative design and
implementation process. An overview of the process is provided in requirement 4.3.1.6.

The project manager will prepare an agenda and run monthly progress meetings on-site and/or via
teleconference. All sub-contractors will participate in the progress meeting. The project manager will prepare
and submit monthly a progress report.
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4.2.2.4 Vendor must provide on-site and remote technical support to the WVDOH for the purpose of
maintaining and upgrading the proposed ATMS and 511 System software and providing other TMC support
services for an initial period of 3 years with two optional 2-year renewals. The initial 3-year O&M period is to
commence following a 1-year software and system development period and final software and system
acceptance by WVDOH. The necessary on-site support for the Year 1 system development period is to be
included in the base system costs for the ATMS and 511 System. The O&M support periods will include one
person on- site for 40 hours per week (standard work days, excluding holidays and vacation} plus on-call hours
as necessary to resolve issues in a timely manner, which may include but not be limited to troubleshooting and
resolution of issues related fo field devices, communications, networks, software and hardware. In addition,
24/7 phone support shall be provided for the ATMS and 511 System software and associated systems to
assist the WVDOH during hours when on-site support is not available. Vendor to include a cost component, if
any, for ATMS and 511 System software upgrade/maintenance services and contracts for the term of the
contract and renewals. During the system development period (Year 1) and for one year following final
acceptance, these upgrade/maintenance costs will be part of the Base System Package costs.

Q-Free will provide an Operations Support and Maintenance Plan that provides a comprehensive plan for
providing 24/7/365 on-call support. Components of the plan will include at a minimum:

o Clearly outlined Service Level Agreements;

+ Q-Free provides a 24/7 toll free support line that is staffed by our SEs;

o Process for reporting / tracking issues — Q-Free uses JIRA Service Desk (JSD) for reporting and
tracking issues;

» Software Release Process;
« Detailed On-site SE Role and Responsibilities; and
¢ Configuration Management.

As we have provided support for the last 12
years for WVDOH, we will also provide

support under this contract period of | The Q-Free on-site system engineer and
performance. Q-Free’s on-site support | project manager provided flexible and
personnel assigned to the WVDOH will | dedicated support during the
have expert knowledge of our ATMS and coronavirus pandemic reconfiguring
511 platform in addition to being | systems and providing hardware so
knowledgeable in ITS technologies, | WVDQH staffcould_work from multiple

| locations and remain safe.

hardware, networking and
telecommunications. This on-site resource
will be flexible in shifting hours to support critical events or to help with emergency situations. Some of the
expected duties of the SE to support TMC operations are as follows:

¢ Troubleshoot all reported issues;

« Perform preventive maintenance activities as outlined in the SE checklist within the Operations
Support and Maintenance Plan;

e Monitor floor operations and solicit feedback from supervisors to ensure there are no training issues
with system users or administrators;
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» Provide support statewide related to ATMS and 511 platform and networking;

» Provide on-site training and demonstrations;

e Provide field device integration;,

o Keep the WVDOT PM apprised of all system related issues; and

« Attend project meetings as the WVDOH’s ITS subject matter expert as required.

Support via email and telephone for the 511 platform components will be available 24x7. The support staff at
ILOG are systems engineers who try to troubleshoot and resolve the problem. When/if needed, these system
staff call in programming/database staff to assist in the problem resolution.

4.2.2.5 Vendor is required to not interrupt connectivity and key data transfer functionality without notice and
prior approval, during the ATMS software and 511 system installations, between the WVDOH TMC located in
Charleston, WV and the remote users and offices that provide information to and/or receive information from
the TMC and the current ATMS and 511 software and systems. This includes the E-911 centers located across
the state that provide accident data directly to the current WWDOH ATMS platform and the West Virginia

Parkways Authority.

The Software and System Deployment Transition Plan will
address these concerns and include a notification and approval
process in the plan. The transition plan will identify key
The Redundant Network = stakeholders and transition notification procedures.
Configuration Of

Team Q-Free’s ATIS | Continuous 511 platform service availability to the public is

Makes Service Interruptions | cyitical so that public confidence in the 511 information is not
Virtually Unnecessary  .ompromised. The redundant network configuration of the 511
- Even for System Updates platform makes service interruptions virtually unnecessary -

even for system updates.

4.2.2.6 The proposed Vendor software and systems must have the ability to be integrated with current
WVDOH field devices, including 109 CCTV, 64 DMS, and 41 RWIS. The list of devices is included as

Attachment B.

OpenTMS fully meets this requirement today. OpenTMS currently supports all protocols in use by the WVDOH
identified in Attachment B.

4.2.2.7 The 511 systems proposed shall maintain the capability for information retrieval via telephone access
using voice recognition, the WV511.org website and the WV511 Drive Safe mobile application. The 511
system shall also have a road condition reporting system associated with it that allows for remote user data
entry and master user data entry of road conditions from partner agencies and the TMC.

The proposed 511 platform system shall include the specified IVR, website and mobile application. Users will
use the new integrated AMTS Road Conditions Module to enter and manage road conditions. Road conditions
will be distributed to the 511 systems. For partner agencies, permissions can be set to provide access to only

the Road conditions module.
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4.2.2.8 The 511-website development and product shall adhere to the requirements noted in the Functional
Requirements. In addition, the Vendor shall include and/or provide the following:

« WVDOH to have administrative rights and control over any public facing websites and applications;

»  WVDOH personnel shall have the administrative ability to maodify links, graphics, language, etc. on
the website;

* A resources tab/link shall be included for linking to other WVDOH pages, resource documents, and
partner agencies. Resource links might include information/links to construction updates, significant
project websites, tolling information, truck permits, rest areas, social media, etc.;

« Ability to place advertising on the website and track advertising metrics;
« Tracking of analytics/usage of the 511 website and the 511 application by the public; and

* Annual review of the 511 website and the 511 application between the Vendor and WVDOH to
update design, content, graphics, links, features, etc. This work will be part of the annual
maintenance costs. Costs for items, design or equipment upgrades above and beyond normal
maintenance will be paid through the materials or IDIQ budget provided by WVDOH.

The 511 platform system will have a standalone web portal that will allow WVDOH authorized staff to control
the availability of the public website, to modify identified components of the website, and to access statistics
that track site and application usage. This administrative site will also provide a number of reports and other
features, and it will be modified to include advertising metrics and placement of advertising as determined
during design phase of the project.

The public-facing site will include tabs with links to other resources, tolling, social media, rest areas and other
items as identified during design.

It is important to note that site design in general, like most other creative enterprises, goes through trends.
Consequently, a site that is several years old may look "dated" compared with current web site trends. An
annual review to identify which links, graphics or design elements need to be updated will be included as part
of the proposed annual maintenance costs.

4.2.2.9 The Vendor shall provide training on the ATMS and 511 software and systems to operators and
supervisors initially and then as specified below for new personnel and upgrades. During the first year,
Vendors should plan on two training sessions to be provided at two locations in Charleston. One will be af the
WVDOH TMC and the other will be at the West Virginia Parkways Authority office. Facilities will be arranged
for by the host agency. Up to 20 frainees should be planned for at the WVDOH TMC site with training to take
place across two shifts. Up to 10 trainees should be planned for at the WV Parkways Authority site with
training to take place across two shifts. Each ATMS training session will be accomplished within one 8-hour
period. In each of the following years, including renewal years, the Vendor shall provide a training session to
new employees and software updates/refresher to previously trained employees at the same locations in a
similar format. At every training session, training manuals shall be supplied for trainees as well as prepared
presentations and live training on host supplied workstations. The training period should be quoted to include
time, materials and travel expenses associated with this task. Alternatives to this training plan can be
submitted by the Vendor, but the Vendor shall provide a quote based on the training plan specified above and
an alternative bid if desired for consideration by WVDOH.
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Team Q-Free will provide training as required. Included with the deployment is a Staging environment that can
be utilized for Training. Our Trainer has over 10 years of experience training at various TMCs. Our Trainer will
be on-site for a week to conduct 4 training sessions between the two sites for the initial deployment. Training
materials will be supplied.

Training for WVDOH staff who will be managing the 511 platform website through the administrative portal will
be provided as part of the on-site training. The preview environment will be used for training.

In subsequent years, each year the Trainer will be on-site for a week to conduct new employee and refresher
training at both sites. Materials will be provided.

Our Trainer will work with the WVDOH and WV Parkway Authority to develop and execute the training plan as
specified in the requirement.

4.2.2.10 The Vendor shall provide a list of servers, computers, workstations, 3rdparty software, and other
hardware required to successfully implement their proposed solution. No hardware/software cost data fs to be
included in the technical proposal. If the hardware or software is to be included with or is already absorbed into
the base software cost, that should be noted in the cost proposal response.

Q-Free intends to utilize the hardware and software list provided in the CRFP. Capitalizing on the infrastructure
provided Q-Free will be able to provide a staging environment to be used for testing and training as well as the
production platform.

In addition, Q-Free will be adding the following 3™ party software:

» OsTIcket, htips://osticket.com/ . This software will be integrated to provide maintenance ticket
support;

¢ Tableau, https://www.tableau.com/. This software wili provide analytics package;

« Jasper Reports Server Professional, https://www jaspersoft.com/. This software will be integrated to
provide Reporting functionality through our Reporting module;

» The ATMS Database used will be PostgreSQL; and

« The hosting and software for the 511 platform system is included in the price.
4.2.2.11 The WVDOH will provide a test environment location within the same building and general location
of the existing TMC for the Vendor. The Vendor may propose an alternate solution which will be subject to

WVDOH approval after award. (Note: The vendor will need to provide servers, computers and workstations
during the test environment. The existing hardware will be occupied by the live environment.)

Q-Free will deploy a staging environment within the same facility currently hosting the statewide ATMS
platform. This environment can be used to stage releases for testing and training prior to production release.

The test/preview environment for the 511 platform will be hosted in the Amazon cloud, as will the production
511 platform.
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4.2.2.12 The Vendor should develop a comprehensive System Security Plan (SSP) for review and approval
by the WVDOH and the West Virginia Office of Information Technology prior to system design acceptance.
The purpose of the system security plan is to provide an overview of the security requirements of the system
and describe the controls in place or planned for meeting those requirements, in addition to delineating
security control responsibility as it pertains to the vendor and the state. At a minimum, the SSP should
address:

= Defense-in-depth (layered security) methodology

= Risk management, risk assessment, risk analysis

=  Standards compliance

= Access control - user authentication, authorization, permissions and accounting

=  Network boundary and remote access security

= Endpoint security

= Application Security

= Vulnerability management

= Cybersecurity & operations system monitoring

= Incident response/management

s [ogging and log management

= Change management

= Contingency of operations & disaster recovery

The ATMS Vendor shall procure, install, configure, manage, maintain, and monitor the Next-Generation
Firewall (NGFW) protection at the boundaries of the ATMS network including public Internet and partner
network connections. NGFW equipment shall, at a minimum, be capable of traditional firewall functionality
(e.q., NAT, PAT, VPN), inline deep packet inspection, intrusion detection systems (IDS), next-generation
intrusion prevention systems (NGIPS), SSH/SSL inspection, advanced malware protection, website
monitoring, and QoS/bandwidth management.

Team Q-Free will develop and submit a System Security Plan (SSP) for review and approval by the WVDOH
and WYV Office of Information Technology. SSP will contain the elements identified above.

The 511 platform is included in the System Security Plan and will be supported by cloud-hosted web servers,
processing servers, IVR servers, and database servers. All of these will reside in a virtual private network
protected with firewall access policies. These servers interact with WVDOH processes for three general
purposes: automated data exchange(s), an administrative manual data interface, and an administrative web
portal to manage the site and generate reports.

Team Q-Free has 18+ years of network security management. Providing maximum protection utilizing state of
the art technology. As part of the WVDOH infrastructure; team Q-Free will manage the core network
infrastructure, employing the latest in NGFW technology behind and application level firewall protecting the
systems from zero-day attacks. Employing Geo Fencing access to web capable applications restricting traffic
to the continental US and Canada.
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4.22.12.1 Vendor shall develop a comprehensive cyber risk reporting procedure to ensure identified
cyber risks are reported to both WVDOH and Office of Technology. The reporting procedure shall address the
nature of the risk, as well as a detailed plan of action and milestones fo address the risk.

Team Q-Free will develop a cyber risk reporting procedure and train staff on the reporting procedure.

422122 The Vendor shall inform both WVDOH and the Office of Technology of any confirmed security
incident or data breach. The Vendor should report a confirmed security incident as soon as practicable.

Team Q-Free will immediately report all security incidents or data breaches immediately to the WVDOH and
Office of Technology.

4.22.12.3 The vendor shall comply with the Office of Technology software standards and security
policies as outlined in section 4.5.

Team Q-Free will comply with the Office of Technology software standards and security policies.

4.2.2.12.4 The state reserves the right to conduct a cybersecurity audit or to confract a third party to
conduct such an audit on the information system, to include the operational management and support provided
by the Vendor. The findings shall be shared with both representatives of both WVDOH and OoT.

Team Q-Free will support the state’s right to conduct a cybersecurity audit.

4.2.2.13 The Vendor shall develop a Software and System Deployment Transition Plan for approval by
WVDOH at the project start and update at least quarterly through final acceptance testing. The plan should
consider and include:
e Communications service development for ITS field devices, 911 center connectivity, telephony
service for 511, and website access
e Development and cut over of public websites, mobile applications and 511 services to existing access
methods, phone numbers and URLSs.
e Development of ATMS/511 software, databases and systems
Installation and testing of ATMS/511 software, databases and systems
e Transition from existing ATMS/511 to new ATMS/511 including overlap to ensure functionality is
maintained at a satisfactory operating level (Can be done system by system)
e Advance notice periods to WVDOH of software/system transitions (minimum 1-week notice, prefer 2
weeks’ notice)
e Transition approval by WVDOH (Provide minimum 3 days for WVDOH approvals in schedule)

Team Q-Free will develop and submit a Software and System Deployment Transition Plan for review and
approval by the WVDOH. Team Q-Free understands the need for a well thought out transition plan being key
to a successful transition. There are several key components critical to the success of an ATMS and 511
Platform system migration. These key components include business processes, impacted systems, system
data, and system users. Team Q-Free has successfully transitioned four of five VDOT TMCs from legacy
ATMS to OpenTMS and all regions of Pennsylvania DOT from legacy ATMS and vendor applications to a
statewide version of OpenTMS. The Plan will contain at a minimum the elements identified above.
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The 511 platform plan for the public-facing components and associated site administrative portal will be
included in the transition plan. Q-Free’s partner, ILOG, is experienced with coordinating DNS cutovers for
websites and number porting for IVR systems. Both the preview and production environments for the new
system will be operational prior to the cutover date so that all connections are confirmed. The cutover will
involve propagation of the new IP address for the website URL and the coordinated change of the IVR
telephony numbers.

4.2.2.14 Communication Services: This will require a data service and hosting system by the vendor. The
current service is not transferrable.

e The State contracts for and provides wireless communications services between the TMC and all ITS
field devices through AT&T. Currently, all ITS field devices are connected to the TMC through
wireless telecommunications.

e The Vendor shall provide 511 IVR hosting and telephony services.

The Vendor shall provide for WV 511 Drive Safe application hosting and service agreements.

e The Vendor shall provide for data communications between the TMC and the 911 centers across the
state and the West Virginia Parkway Authority dispatch center. Due to some of the e911 centers
integrating the FBI WEAPQNS'’ system, the WV State police require approval for all 3rd party system
integrations. WVDOH does not have any existing agreements for this work that will need to be
transferable.

o The ATMS vendor provides a Video Distribution System (VDS). The VDS solution takes a single
stream from the CCTV in the field and delivers a full quality stream (no down scaling) to the TMC,
Turnpike Authority, Fusion Center, €911 Centers as well as y WVDQOH approved receiver on a limited
or permanent bases. The VDS solution further provides a down scaled feed for the Statewide fraveler
information system and media partners; per agreements between the WVDOH, Media outlets and the
ATMS provider.

OpenTMS and the Skyline VDS will be deployed on premises at the Data Center located at Building 6000 at
the Tech Park located in south Charleston. The Data Center is a central junction for several internet service
providers. Using this network node allows for redundant paths to the TMC internet, field devices and €911
centers around the state. This is to ensure that the system has multiple core network providers to route traffic
through to ensure maximum uptime for the ATMS, Partner Connections and Video systems. Connectivity to
the TMC and TPA will be provided utilizing the Charleston ‘Metro Ring’ for redundant highspeed connectivity.
The use of cloud computing has redefined business continuity, disaster recovery and backup testing. The
ILOG 511 platform will be housed in the Amazon cloud, load-balanced across multiple servers in multiple
locations, each location supported by Relational Database Service (RDS) databases. ILOG builds redundancy
in each of its technology solutions.

The 511 IVR Telephony services are included in this proposal. The Drive Safe mobile app is also included in
this proposal.
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The below figure is a high-level diagram of the network architecture.
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Figure 5 — High-Level Diagram of the Network Architecture

4.2.2.15 Vendor shall provide a comprehensive information system design document, outlined the intended
information system physical and logical topology with complete hardware, Operating System (OS) and
software lists. All hardware, operating systems, and software must be supported versions throughout the
contract term, including any extensions. Required updates and patches will be performed at an agreed upon
schedule to maintain system integrity. Vendor shall test upgrades and patches in their own test environments
to verify compatibility with the WVDOH systems. If for any reason in the future during the contract term (not
including State of West Virginia requirements), the Vendor needs to change hardware, OS, or software it will
be the Vendor’s responsibility to maintain the operational capability of the WVDOH system at no additional

cost.

Team Q-Free will develop and submit a System Design Document for review and approval by the WVDOH.
Plan will contain the elements identified above. The 511 platform will be cloud hosted with most components in
the Amazon cloud in multiple geographic areas, with periodic security scans, updates and patches performed
with no/minimal service impact. Amazon Web Services (AWS) server specifications and the topology will be

provided.
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4.2.2.15.1 Vendor shall outline in detail hardware infrastructure that will be provided. All hardware components
shall be supported by the hardware manufacturer throughout the term of the contract, including any
extensions. If the current system is based on a physical server, the vendor's solution must also include a
physical server. Hardware provided shall be current supported model equipment. Vendor is required to
maintain all hardware compaonents to ensure high availability of the system throughout the life of the contract at
no additional cost to WVDOH.

Team Q-Free will include a detail hardware infrastructure with the System Design Document for review and
approval by the WVDOH. All hardware components will be maintained for the life of the contract at no
additional cost.

The 511 platform will not use physical hardware for the system but will use AWS instances. There will be a
virtual backup of the system at a colocation facility in Philadelphia for use in the event of a catastrophic failure
at Amazon. All systems will be maintained for the life of the contract at no additional cost.

4.2.2.16 Other Equipment, Systems and Services:

There are current typical expenses incurred annually for systems, software, services and equipment that need
to be accounted for in the Vendor’s cost proposal, or not included because the Vendor’'s proposed solution
does not require it. If there are any additional systems, software, services and equipment that the Vendor
requires as part of their solution, these should be included in the cost proposal and described in the Vendor's
proposal. As information, the list below is an example of materials and equipment, including computers,
servers, workstations, miscellaneous hardware, 3rd party software, efc. that the vendor may be expected to
supply as part of their solution during a typical year.

TMC ltems:

s Alpha Technologies (Douglas Tate 304.201.7485)
Network Data Line into TMC on Capitol Complex Building 5
Network Data Line from TMC to WVP A at 3310 Piedmont Rd, Charleston, WV
Rack Rental off site at Alpha Technologies Building 6000
Server Storage off site at Alpha Technologies Building 6000

e InterAct Interface Maintenance Costs (CAD Integrations with InterAct Systems)

s LifeSize Maintenance Costs (Video Conferencing)

o CitlLOG Maintenance/Service (Video Analytics)

511 ltems:
s |VR Hosting Maintenance
e |VR Phone Usage Charges
o Drive Safe Service Agreement
s Skyline Maintenance/Service

Miscellaneous Hardware ltems:
o Satellite Phones Data Plan
s Ipad Data Plans
o (Cisco ASA 515x (x1)
» Cisco 3560x (x2)
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Service Agreements and Software Licenses:
¢ Domain Name: Roadsummary; includes .com; .net
e SSL Certificate (Digicert): WVDOH.Roadsummary.com for 1 year
e Cisco SMARTnet Premium - Extended service agreement - replacement - 24x7 - 4h
s  Syslog Daemon Software for Firewall and network Gear logfile capture
s SAP Crystal Reports Server, 5 named user license, 1 year maintenance renewal
e Java Service Wrapper Development License (Java Service Wrapper Standard Edition
32/64-bit TSIMS)
e Symantec Endpoint 12.1
e Symantec GOVT UPG-V 12MO BACKUP EXEC 2014 AGT VW AND HV WIN SVR BS ES
e Symantec GOVT UPG-V 12MO BACKUP EXEC 2014 SVR WIN BNDL LIC BS ESS
e LogMeln licensing
e Cisco SMARTnet 1 Year Extended Service - Service 24x7x4hour
e Cisco SMARTnet Premium - Extended service agreement 8X5 - 4h
e VMWoare vSphere Essentials Kit Support
» Barracuda Energized Updates
s Barracuda Web App Firewall 460 1YR
e VMWare Essentials Support
o  Windows 2008 R2 Server License
o Oracle Enterprise Named User (Data Base)
¢ Windows 7 Pro License
e VMWare Essentials
e Dell Hardware (r320 *5)
o ESRI License
e Dell Hardware Service Plans

Below is a list of hardware that is currently in use and owned by WVDOH for the ATMS and 511
System. This hardware is available for use with this confract..

Data
Center Brand Memory  Hard Drive Purpose Comments
Count
’ 511 Video Redistributes video feeds to 511
! /| 78D
i 1 pel L 180 Distripution users and Media outlets
7 Dell r320 8gb 21B Video Analytics
" Hardware face for Virtualized
Servers. Covers
1 Dell r710 128GB 2TB VMCORE
“nr | © Productions/Staging/511
i systems B
i Hardware face for Virtualized
1 Dell ;720  128GB 27TB VMCORE Severs, Covers

Productions/Staging/511
systems
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Data
Center Brand Memory  Hard Drive Purpose Comments
Count
Hardware face for Virtualized
Servers. Covers
h VM E
1 Dell r730 256GB 16gb Flas COR Productions/Staging/511
systems
Dell Storage for Virtual system,
1 MD3200i 778 VM Storage - old  houses the individual servers
used for the above. Old
Dell VM Storage - Storage for .V/n‘-u.al system,
1 MD3800i 10TB e houses the individual servers
used for the above. New
1 Dellr720  32GB 178 DB Server 1 Oracle 11g Database Server -
Production
1 Dell r730 256GB 2TB DB Server 2 Oracle 11g Database Server
Storage Device - Symantec
1 Dell NX300  6GB 678 Backup Storage Backup Exec - Backup location
Truck ]
’ Dell Truck Parking TCS Truck Parking System
server
le 11g D -
1 Dellrd10  12GB 10068 Staging DB Oracle 11g Database Server
Staging/test system
T™C
Count Brand Memory Hard Drive  Purpose
ATM. !
6 Dell T5810 8GB 500G8B Operator. Current S workstations for
Workstations Operators
2 Dell T5810 32GB 500GB SE Workstation SE Support workstation

Team Q-Free intends to utilize the hardware and COTS listed above for the ATMS and 511 Platform. The 511

platform services and equipment that will be used in the AWS cloud hosted production environment will be:

e AWS web servers (2 locations);

e AWS processing servers (2 locations);

¢ AWS database servers (2 locations);

¢ AWS RDS databases as needed based on demand (2 locations);
« AWS IVR servers (2 locations);

¢ Telephony charges for IVR phone calls;

» AWS logging server;

e AWS stats server;

e AWS 83 snapshot storage;

« AWS licensing servers for voice recognition software;

« Email servers (2 locations);

CRFP No. DOT2000000001 | June 24, 2020




Q West Virginia Department of Transportation - Division of Highways
Advanced Traffic Management System & 511 Platform
FREE

» Text to speech licensing/usage;

e Speech to text licensing/usage;

« Google base map licensing with Google Traffic;
« Google API calls supporting required functions;
e Secure certificate (SSL cert); and

» Supporting AWS networking (elastic load balancer, firewalls, VPN server if needed).

4.2.2.17 IDIQ Time & Materials Cast: In order to allow for equitable comparisons of received cost
proposals, each Vendor will be required to list a cost item in the amount of $1,000,000 in their cost proposal as
an Indefinite Delivery/Indefinite Quantity Time & Materials line ifem, with use to be determined after contract
award. The purpose of this line item is to minimize any advantage one vendor may have over another vendor
with regard to existing hardware, software, systems, interfaces or existing system knowledge; 2) rectify any
unknowns encountered after award that may not have been foreseen by the WVDOH; and 3) rectify
complications with integration efforts that are determined solely by WVDOH to be no fault of the Vendor.
Additional use of this line item may be for the upgrade or replacement of WVYDOH owned hardware and
software that may currently be in existence, but that needs to be modified/replaced to meet specifications
required by the Vendor. If the Vendor has specific Vendor owned hardware and software that is required to
plan, design, program, install, operate and/or maintain their systems, these items shall be included in their
overall costs. Any use of State funds for the purposes noted above is solely at the discretion of the WVDOH
and should not be assumed. (Note: This line item is for hardware, software and interfaces. Agreements, data

plans and licenses are not eligible for this item.)

Team Q-Free acknowledges that for any requested modifications or enhancements for the ATMS, 511 platform
and software support services, Team Q-Free will provide a detailed time and cost estimate for any additional
work contracted beyond the scope of this project.
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4.3 AQualifications and Experience (CRFP Section 4.3)

4.3. Qualifications and Experience

4.3 Vendor should provide information and documentation regarding its qualifications and experience in
providing services or solving problems similar to those requested in this RFP. Information and documentation
should include, but is not limited to, copies of any staff certifications or degrees applicable to this project,
proposed staffing plans, descriptions of past projects completed (descriptions should include the location of the
project, project manager name and contact information, type of project, and what the project goals and
objectives where and how they were met.), references for prior projects, and any other information that vendor
deems relevant to the items identified as desirable or mandatory below.

4.3.1. Qualification and Experience Information

4.3.1. Vendor should describe in its proposal how it meets the desirable qualification and experience
requirements listed below.

4.3.1.1 Prime and subconsultant firm profiles

Q-FREE AMERICA

Q-Free is a global supplier of class-leading Traffic Management and Connected ITS/Connected
Vehicle solutions. To us, a society with less congestion, pollution and accidents is achievable
==r9=" through smart and innovative transportation solutions.

Since the time Q-Free founding, rapid urbanization has required newpartnerships and solutions to maintain
and improve the flow in an increasingly complex traffic environment. Optimizing the multitude of global mobility
systems, Q-Free has built a modular product portfolio that covers a broad range of ITS sectors. Qur open
standard solutions allow for seamless integration with our clients and partners, allowing Q-Free to provide
tailored robust and enhanced hard- and software components that meet the project needs, no matter the size.
Under the vision “Changing the movements of life”, Q-Free continues to evolve our solutions to meet the needs
of a modern world, ensuring efficient, safe, and environmentally friendly transportation, from region to
neighborhood, shaping tomorrow’s movements of life.

Founded in 1984, Q-Free is headquartered in Trondheim, Norway and has approximately 400 employees with
18 offices around the world. With an annual revenue around 1 billion NOK/ 130 million USD, the company is
listed on Oslo Stock Exchange and certificated in accordance with 1ISO-9001 and ISO 14001. We have
references from more than 50 countries, providing innovative solutions with high capability, flexibility and
quality.

As a company, Q-Free is focused solely on transportation with market leading solutions for roadway user
charging, parking guidance and management, freeway and urban traffic management, info-mobility, and
connected and autonomous vehicles.

To mest West Virginia’s needs and expectations we have assembled a strong team of technology firms for this
project including Q-Free America, ILOG, and Skyline (together “Team Q-Free”). Our primary goal is to ensure
that all of West Virginia’s transportation technology needs can be met now and in the future.
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INFORMATION LOGISTICS (ILOG)

Information Logistics (ILOG) is a privately held technology company that was incorporated
in 1997 in Pennsylvania, USA. The company's office is in Pennsauken, NJ, just outside
Philadelphia. ILOG’s corporate objective is to develop and support innovative traveler
information delivery methods for its primary market: the transportation industry. ILOG has

been serving this market since 2004.

ILOG provides mobile and web application development and design, and leverages cloud technologies to
deliver cost-effective products and services. ILOG is a Woman-Owned Small Business and recognized as a
Disadvantaged/Small Business Enterprise in New Jersey, Pennsylvania, Virginia, California, Colorado, lowa,
as an SPSF in North Carolina and as a SWAM in West Virginia.

ILOG has developed both public and private mobile apps. Based on ILOG's GeoTalker platform, ILOG
provides mobile applications for 511/Traveler Information Services delivery for several agencies including
WVDOH, NJTPA/NJDOT, PA Turnpike Commission (PTC), and Pennsylvania Department of Transportation
(PennDOT). The GeoTalker platform is also being used for connected vehicle/connected corridor pilot
programs. Other mobile apps assist motorists with congestion pricing for tolls (such as the 66 Express Lanes
and 64 Express Lanes in Virginia). ILOG has also developed private mobile apps to support internal
maintenance functions and roadway reporting for the PTC.

ILOG's mobile app for traveler information provides a hands-free, eyes-free component, as well as the more
conventional components found in most transportation apps. The mobile app platform allows travelers to
continue to get agency alerts even as they drive across state boundaries (for participating states). Additionally,
the app platform allows agencies to deliver alerts to drivers when they cross a geo-fenced boundary. Referred
to as “fast track” alerts, drivers can hear travel information that is relevant only when they are VERY near to an
area where special information should be provided — when speed limits change, when dangerous curves
approach, when maintenance crews are ahead, or other similar situations. App notifications are being added to
the platform to enhance/augment general and fast track alerting. Recent additions to the platform has been an
integration with both Google navigation and WAZE, so that drivers can simultaneously use their favorite
navigation app, while also hearing the important messages that the agency issues.

This team also developed and hosts web portais for incident/event management and agency adaptive
websites. ILOG’s 511 platform integrates with multiple data sources, including static camera image feeds,
streaming camera feeds, weather feeds, roadway condition data, DMS data, RWIS feeds, plow truck tracking,
etc. and produces an assortment of tools for travelers. The data is used in a multitude of ways. Each data
source is analyzed, and special business rules are followed based on the flags in the feed — for example, a
data component indicates when an event should be made into a special attention ticker on the web site or
made into a floodgate message on the IVR. From presentation of winter roadway conditions, to turn-by-turn
directions for detour routes for the PTC, to the “check my route” feature of the PennDOT website, ILOG works
with the agency to adapt the 511 platform to deliver the services and functions required today or imagined

tomorrow.

Over the years, ILOG has developed a number of other web-based management tools for various agency
functions including over-dimensional vehicle permitting, employment application and management, CRFP/Bid
posting automation, payment processing, and contract administration for Right-to-Know compliance and has
integrated contact management software with each of these applications. ILOG has also created specialized
interfaces for posting both to and from social sites, and software for project tracking that has both public-facing

and internal-admin components.
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Many of these products and services have been recognized by professional organizations throughout the
transportation industry with awards:

¢ ILOG’s communications suite of services, which links traveler information services with internal
communications programs, won the 2011 International Bridge Tunnel and Toll Association (IBTTA)
Toll Excellence award for Customer Service & Marketing Outreach as well as the IBTTA President’s
Award;

e The TRIP program for a comprehensive suite of traveler information services, developed by ILOG
staff for the PTC won the 2012 IBTTA Toll Excellence Technology Award;

e |LOG’s TripTalk mobile app for the PTC won the 2012 IBTTA Toll Excellence Technology Award and
the IBTTA President’s Award. TripTalk also won the 2012 Smart CEO Volt award;

e |LOG’s SafeTrip NJ mobile app won the ITS NJ technology award.; and

* |LOG’s newest product, 511PAConnect, which includes a dynamically created, event specific
website, and emergency notification to trapped travelers (without requiring a mobile app), received 5

awards in 2017 from the Institute of Transportation Engineers (ITE) 2017 Transportation
Achievement Award for Operations; the IBTTA 2017 Toll Excellence Award for Technology; the
Intelligent Transportation Society of New Jersey (ITS NJ) 2077 Outstanding ITS Project; the Mid-

Messages from End Users

“You have developed a great app. | just
now downloaded it and am amazed. | am
a cab driver, so this is a lifeline for me. will
tell all my co-workers and friends.” -
511PA.

“This is by far the best Traffic/Travel site |
have ever seen! The information provided
is accurate and up to date and allows for
an easy trip both on the Turnpike and
surrounding roads......wish there were
sites like this to cover the whole country.”
- TRIP Talk

“l like this " - TrafficMate (NTTA)
“Love this app. Thanks” - Drive Safe WV
“So far love the app. need to find the

current construction place. but great app”
~511PA

Atlantic Section of the Institute of Transportation Engineers
(MASITE) 2017 Project of the Year; and ITS Pennsylvania
2017 Project of the Year.

Whiie Team Q-Free certainly appreciates industry recognition,
our true measure of success is our customer service. ILOG’s
services are provided to two types of customers: the
transportation agencies who contract for our services, and the
travelers who use the services. Agencies have been satisfied
with the products and services we supply. Contracts have
been generally renewed to the full allowable term or extended
beyond contracted terms.

“Thank you for being great partners and making the West
Virginia ITS program a success. BTW we are getting rave
reviews about the changes we made at the beginning of the
year.”

“I have enjoyed working with you and your team. | really
appreciate all you have done for PTC.”

Traveler approval can be more difficult to obtain. If travelers
are angry or disappointed with the agency for any reason,
they are quick to express dissatisfaction with every agency
service — and yet, travelers do not generally take time to
complement the agency on something that they like or
appreciate. While there have been messages with
suggestions for new features, or to report problems on the

roadway, we have also seen supportive messages from end-users.
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SKYLINE

[ } ' | Skyline, a Maryland based company, was established in July 2004, and is
. SKY“ NE headquartered in Glen Burnie, Maryland. Skyline has provided the Video Sharing,
TECHNOLOGYSOLUTIONS .

Network, System and Infrastructure Products and Services to meet our customer’s
needs since our inception over 14 years ago. We strive to serve the public sector through effective technology
development and management. In 2008, Skyline expanded into the commercial market space and added
several other solutions to round out its portfolio.

Skyline’s approach is to first understand the business requirements of our customers and then focus on
designing and delivering the appropriate technical solutions. We believe this approach brings incredible value
to our customers and sets us apart from our competition.

Skyline has a vast array of services we provide to our customers. These diverse services allow us to provide
excellent value and maintain long-lasting relationships with our customers.

Skyline has a solid presence in the State of Maryland which serves as our base of operations for customer
service delivery. Our Headquarters in Glen Burnie, Maryland provides us extensive capabilities to deliver
projects and demonstrates to our customers our commitment to IT management.

The Skyline 24x7x365 Service Desk (NOC and SOC) monitors
network elements, coordinates break/fix, performs maintenance, and
manages escalations to our engineering resources. The Service
Desk, in our 40,000-square foot facility, is located just 10 miles south
of Baltimore City, adjacent to the Baltimore MWashington
International (BW1) Thurgood Marshall Airport. This central Maryland
location allows the Skyline team to quickly deploy across the State
to support our customer base and effectively manage projects.

Skyline utilizes our headquarters located at 6956-F Aviation
Boulevard, Glen Burnie, Maryland 21061, to successfully deliver our
services. Skyline headquarters includes the following features that
are utilized in support of our customers:

¢ Service Desk - Provide network operations and security
operation services 24x7x365 from our 1,000 square foot
facility. The Service Desk includes 14 Tier-1 workstations,
2 Tier-2 workstations and a management office for two (2)
Service Desk Managers;

» Technology Lab — 950 square foot facility with staging racks and work benches with flexible power
distribution and 12 tons of redundant Liebert HVAC;

» Staging Warehouse — Our 1,200 square foot warehouse allows for short-term storage during the
implementation of customer projects. Skyline also has an adjacent facility with 6,500 square feet of

storage for larger projects;

» Training Center — Our 1,750 square foot training room allows Skyline to provide in-house technical
training, management training and host customer stakeholder meetings with seating for 40+ people;
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+ Conference Rooms — Multiple conference rooms are available to support project and customer
meetings;

o Office Space — The facility supports over 120 in-house technical, project management and
administrative resources, ensuring plenty of space to support State and County’s technical needs;

* Fleet — Skyline has a fleet of over 50 vehicles to support our technical staff. Specialized vehicles like
bucket trucks allow us to perform fiber optic installation and maintenance on aerial fiber or install
video surveillance cameras safely on high mounting points. Our organization is well equipped to
deliver on projects and maintenance services; and

» Warehouse Space — The storage and logistics operations for Skyline include five (5} full-time
resources, segregated customer equipment storage areas and multiple receiving bays. With 6,500
square feet of space in our logistics center, Skyline has the capacity to manage any size project.
Clients today trust us with over $5 Million dollars in IT hardware that we receive, inventory, and
release utilizing government audited processes.

Skyline has been delivering interoperable video sharing solutions of similar type and size for nearly ten (10)
years to state and local government agencies. Skyline currently supports ten (10) state DOT’s with their video
sharing systems, including some of the largest systems at the Virginia DOT (1,200+ cameras, 5 TOC’s), the
Maryland State Highway Administration (1,200 + cameras, 20 source agencies and 70 consumer agencies)
and New York State DOT (1,100 cameras, nine (9) regional TOC's). These projects demonstrate Skyline's
ability to greatly expand from the base system to include many cities, counties, and other agencies on a
secure, hosted platform. Skyline's experience delivering large scale, multi-agency, multi-platform integrated
video and data solutions along with our network and systems engineering expertise is unparalleled in the ITS
market.

Further, Skyline provides an unmatched depth and breadth of IT and ITS services that allows us to understand
our customers’ complete network environment. Our combined expertise and experience deliver video sharing
solutions that fit sesamlessly into any network while not compromising security or performance. Skyline delivers
IT and ITS solutions across a broad technical base as summarized below.

e IT Consulting & Professional Services;
¢ Project Management;

» |IT Security Services;

e CCTV, Video Surveillance, Access

Control;

» Fiber Optic/Copper/Coax System

design and install;

e Centralized Authentication;

e Industry partners; Cisco (Premier);

Juniper (Elite); Aruba (Platinum); Palo
Alto (Gold); Extreme (Gold);

e [T and ITS System Monitoring;
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* Network and Systems Engineering; e Interoperability video, voice and data

solutions;

Managed 24x7 Service Desk and
remote monitoring;

Network and IT security services;

Application/Product software
development;

Application hosting / CDN services;
Outside and Inside Plant Construction;
Storage and virtual infrastructure;
Managed / Hosted Services (IAAS); and
Managed backup solutions.
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4.3.1.2 Company and staff qualifications and experience in completing similar projects

Q-FREE COMPANY AND STAFF QUALIFICATIONS

Q-Free has extensive experience implementing, operating, and maintaining web-based, high availability
Advanced Transportation Management Systems (“ATMS”) for its clients and has consistently met or exceeded
their expectations.

Q-Free has been a recognized leader in real-time traffic operations and management for over 17 years and
boasts one of the largest dedicated ITS software engineering and technology staffs of all companies who
currently provide ATMS solutions. Q-Free employs nearly 50 full-time staff who are exclusively involved in
supporting ATMS deployments for our clients.

OpenTMS is the most fully featured, highly productized, and easy-to-use ATMS solution on the market.
Version 8 of the system has been field- proven and successful statewide in Virginia, Pennsylvania, West
Virginia, and Delaware and regional deployments in Ohio and lllinois. Also, we were recently selected to
provide the statewide traffic management solution for lowa. Please find our references and a description of our
similar experiences in the proposal response to CRFP Section 4.3.2 Mandatory Qualification/Experience
Requirements below.

Below is a map / list of current Team Q-Free deployments.

OpenTMS Deployments

lowa DOT
Statewide ATMS

Hiinois DOT

District 4
West Virginia DOH
Statewide ATMS

Pennsylvania DOT
Statewide ATMS

Alaska DOT
Statewide CRS ‘ . Delaware DOT
; Statewide ATMS

Virginia DOT
Statewide ATMS

Ohio DOT 190 & I-670
Smart Corridors Q

Figure 6 — OpenTMS Deployments
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Q-Free Urban Traffic Deployments

(MAXVIEW, MAXTIME, Controliers)

®.

"7}, [l Statewide, Controllers + Software
i Statewide, Software Only
Regional (City, County, DOT Disfrict)
@ Controllers Only Location
Q Software Only Location
#® Controllers + Software Location

Figure 7 — Q-Free Urban Traffic Deployments

ILOG COMPANY AND STAFF QUALIFICATIONS

ILog’s staff comes from the systems, networking, programming, and electrical engineering sectors and are
experienced, top-notch professionals. The ILOG development group is proficient in .NET, MVC, MS-SQL,
MySQL, Java, Perl, C++, C#, Objective C, Oracle, VMware, JavaScript, ASP, JSP, Visual Studio, 3DS Max,
ActionScript, Adobe Creative Suite, Quark Xpress, CSS and numerous other development and design
languages and tools. The systems and network engineering group is focused on security and reliability, as they
build redundant and high availability networks. The core ILOG team has been working together for more than a
decade, and the key staff are invested in the company. Resource continuity has never been a problem, and
none is anticipated.

The ILOG team has been responsible for the design, development, and implementation of literally dozens of
programs and special applications for the transportation industry.

ILOG builds redundancy into our staffing plan, which is made possible by the nature of cloud computing.
Because none of the machines for the WVDOH 511 platform are located at our business office or in any single
facility, our staff does not need to be in a central location to access the systems.

The ILOG team performs the majority of our work from our Pennsauken, NJ office, but each ILOG employee is
equipped to work remotely from off-site locations, as needed. While ILOG has identified key staff below, the
ability to work remotely includes management, programmers, systems engineers, designers, and even the
Quality Control (QC) and administrative teams. This gives our team the ability to continue staffing critical
operations from almost any location, and for any reason. There have been several times when this plan has
been exercised, including in times of severe weather, and during power and internet outages at our main
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office. This same plan has been applied in the current pandemic and would be enacted during other situations
where physical travel to our office is impossible or inadvisable.

SKYLINE COMPANY AND STAFF QUALIFICATIONS

Skyline has been delivering interoperable video sharing solutions of similar type and of significantly larger size
for nearly ten (10) years to state and local government agencies.

Skyline has developed the expertise to become the DOT industry leader in providing live streaming video
sharing systems. Skyline currently supports ten (10) State DOT’s with their video sharing systems, utilizing
both on-premise (or locally hosted) solutions and solutions hosted completely or partially in the cloud by
Skyline. Skyline has developed a consistent approach to delivering hosted video sharing systems over the
years and is well versed in the following requirements:

+ Designing and Implementing complex IP networks include LAN and WAN designs to provide stable
and secure transport of video stream;

¢ Video Collection from diverse cameras, networks, and locations;

» Normalizing video to a common format that is easy to transport and share;

s Secure and efficient video distribution to the public, media, partners and first responders;
» Integrating with multiple source and destination networks;

s Change Management, Documentation, and Reporting;

» Consistent and Proven Project Implementation Approach;

e Web based portals providing secure access to partners and operational support;
e Innovative products to enhance the video sharing system;

¢  Support for smart phones and tablets;

e  24/7 Monitoring and Support in our Service Desk; and

e Proven enterprise level products.

Skyline has the experience, expertise, and reliability to perform the requested services in the CRFP. To
document our experience of identical or similar in scope, Skyline offers the following past performance

examples:

Skyline experience includes:
e« New York — 1,100+ cameras (MGEG2, MPEG4, H.264), 20 source agencies, 70+ consumer
agencies;
+ Maryland - 1,000+ cameras (MGEG2, MPEG4, H.264), 20 source agencies, 70+ consumer
agencies;
e Virginia — 1,000+ cameras (MGEG2, MPEG4, H.264), 10+ source agencies, 50+ consumer
agencies, hosted solution;

e Tennessee — 525 Cameras (MGEG2, MPEG4, H.264), 4 regioné, 20+ consumer agencies, hosted
solution;
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¢ Pennsylvania - 900+ cameras (MGEG2, MPEG4, H.264), 12 regions, 50+ consumer agencies;
e Missouri — 391 cameras (MGEG2, MPEG4, H.264), 2 regions, on-premise, locally hosted;

« Washington D.C. — 140+ cameras, (MGEG2, MPEG4, H.264),

« West Virginia — 50+ cameras;

¢ South Carolina — 333 cameras, 4 regions, hosted solution;

e Michigan — 500+ cameras, 4 regions, 30+ consumer agencies;

e Maryland Coordination and Analysis Center (MCAC) — 12,000+ cameras, 1,700 agency users
across Virginia, District of Columbia and Maryland; 30 state, local and federal agency partners,
including local school districts;

¢« lowa DOT - (Under contract) — 7 regions, 500 cameras;

+ Dallas Region Pilot Project — 100 cameras, source cameras from 2 TxDOT district TMC’s and
Cities of Arlington and Grand Prairie. Hosted and on-premise solution.

Skyline employees have been supporting the IT needs of Public Sector Transportation Agencies since our
inception. Skyline has built a government focused organization dedicated to providing design, implementation
and operational services across a wide breadth of technology. Skyline’s organization is currently composed of
approximately 240 full-time employees with 7 part-time and no temporary employees, based centrally in
Maryland.

Skyline continually invests in training and educational courses for our engineers and non-technical staff to
ensure our clients are well served by a team that’s on the cutting edge of the latest technologies. Skyline also
works closely with vendors that provide the best of breed products to create optimal solutions utilizing the
appropriate technology.

Skyline consists of highly qualified resources, each having unique experience in supporting both public and
private enterprise systems and networks. Skyline’s leadership is comprised of Brian Holsonbake, who has
extensive experience working with public and private sector customers. Leveraging this experience, Skyline
provides our customers with a cost effective and technically superior solution.

The following bullet points identify our team’s unique qualifications:

« Network Hardware Experience: Skyline is a leading integrator in the Mid-Atlantic for Cisco,
Juniper, Aruba, Palo Alto, and others.

¢ Project Management Capabilities: Skyline has demonstrated the ability to scale up or down the
project management and technical staffing needs of our customers across a variety of project sizes,
complexity, and disciplines; networks, systems, and infrastructure.

e Personnel: Skyline provides an unmatched depth of experience in supporting the goals of our
customers operational and engineering needs. Our experience in working with a broad base of
customers allows us to share the knowledge and experiences gained for the benefit of all customers.
With success in the Government and Non-profit areas, we believe our employees understand the IT
needs of our customers and demonstrate both a technical and cultural match that is unique among
Managed Service Providers.
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Based upon Team Q-Free’s experience with similar large scale, statewide .
deployments and our Jong history of partnering with WVDOH, we understand APPLYING

the complexities and importance of a collaborative working relationship and SCRUM METHODS
have employed innovative methods to ensure agreement and stakeholder buy- T01TS

in. For example, with some customers we are utilizing advanced, FHWA PROJECTS
approved SE practices and process outlined in “Applying Scrum Methods to ITS
Projects - Final Report - August 2017 Publication Number: FHWA- JPO-17-
508”. This allows flexibility and more input from key stakeholders earlier in the
project lifecycle while reducing issues at later stages of the development
process. Team Q-Free will work proactively with WVDOH staff on their preferred .
software development methodology. Some aspects of our solution may be ‘
developed in traditional waterfall or hybrid development models if that is

WVDOH's preference. Below, we have included some of the high-level areas of V
focus and some of the pre-delivery documents to be developed to ensure

successful project/program delivery. Within these highlights are references to

other areas of our response that define the processes in more granular detail.

DEDICATED AND EXPERIENCED PROJECT MANAGEMENT

Successful project delivery requires an experienced delivery team and sound project management practices.
Team Q-Free's project management approach is fully compliant with FHWA System Engineering policies and
strongly relies on Project Management Institute principles and practices. We also have extensive experience
successfully delivering statewide systems within other complex State DOT environments. Our core Project

Management principles are:
« Emphasis on Risk Mitigation — our entire approach is designed to minimize project risk and
maximize value throughout the project delivery;

« Centralized Accountability — Team Q-Free will take full responsibility for managing our exceptional
partners, Skyline, and ILOG to ensure seamless delivery and streamlined communication;

» Responsiveness and Flexibility — every project is unique. Our PM will work closely with the
WVDOH PM to tailor the execution process that works best for WWDOH, while meeting projects

goals; and

« Open Communication — Team Q-Free believes in transparency and collaboration as keys to
successful execution. Our management team will facilitate information exchange with the WVDOH
PM and key stakeholders while keeping project execution on track.

ENSURE A CLEAR SCOPE OF WORK

Regardless of methodologies, a clear and agreed upon scope of work is critical to project success. Team Q-
Free's dedicated Project Manager (Chris Butler) and the technical leads from different disciplines will work
closely with key WVDOH stakeholders during all project phases to ensure all questions of scope are clearly
resolved. Clear and effective communication are critical to project success.
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DEVELOP REQUIREMENTS TRACEABILITY MATRIX (RTM)

The purpose of the Requirements Document is to describe everyone’s understanding of the various software
requirements for the WVDOH ATMS and 511 Platform project. It describes “what” the software must/will do,
not the “how”. It keeps us all on the “same sheet of music”. Team Q-Free will create the baseline
Requirements Document based on WVDOH's requirements as well as information gathered from key
stakeholders. This Requirements Document will serve as the RTM on the project and will be used to track the
requirements from design to testing across the project lifecycle. The RTM will be a living project artifact that is
continually updated and refined throughout the project lifecycle.

The RTM will also document the method of verification for each test and provide the linkage between
requirements and testing. The RTM will track the number of test cases Run, Passed, Failed or Blocked for
every requirement as well as classify the requirements into types and sub-types.

Team Q-Free will map requirements to preliminary design components. As the project progresses, the project
team will expand the traceability to include mapping to the design elements in the Software Design Document
(SDD), ATMS system components, and to the test cases. The Requirements Document will comply with
WVDOH'’s specifications, including unique identification number, cross-reference to the CRFP, requirement
classification, and compliance verification method. Team Q-Free will utilize SpiraTeam™ software to capture
system requirements and link them to test cases, so full traceability will be maintained from acceptance testing
back to the originating requirements. The Q-Free PM will submit the initial draft, as well as every update of the
RTM to the WVDOH Project Manager for review and acceptance. See CRFP requirement 4.3.1.6 further in this
section for more information how SpiraTeam is used in tracking requirements and ensuring tracebility.

DEVELOP CHANGE MANAGEMENT PLAN

An equally important aspect of scope management involves the Change Management Process. It is very
difficult to define every single variable on a major project such as this and deliver it without making minor
changes to the scope of work. With Team Q-Free's experience delivering an ATMS and 511 Platform, we
understand the importance of effective Change Management and allowing our customers to have flexibility in
scope prioritization. Team Q-Free understands the complex environment where legislative or political business
needs may require the project team to make changes. Team Q-Free's Agile approach avoids long duration,
“big reveal” deployments. In addition, once the project enters the Operations and Maintenance phase we will
roli-out releases on a 60-90-day cycle to accommodate minor fixes, minimize training and reduce TMC
impacts. See See CRFP requirement 4.3.1.7 further in this section for more information on Change
Management.

PROJECT SCHEDULE

As you can see in CRFP requirement 4.3.1.5 further in this section, Team Q-Free has developed a detailed
development schedule. The schedule and the RTM will be continuously refined during the life of the project.
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CREATE SYSTEM DESIGN DOCUMENTATION ——

Team Q-Free will create a System Design Document (SDD) that Team Q-Free's

offers a top-down conceptual design of the combined ATMS and 511 PRELIMINARY ENGIMNEERING AND
Platform. The SDD will identify graphical representations of sub- DESIGN PHASE

systems, data integration points, and communications layers. Each witl be a
element of the ATMS and 511 Platform will then be further defined at CRITICAL SUCCESS FACTOR
a detailed level, with communications protocols, logical and physical for the

system diagrams, video delivery system architecture, data storage,
disaster recovery and failover scenarios, security, and workflow
model of the major modules and subsystems, including telephone

services, public website, and mobile applications. The SDD document ° @ 0

WVDOH ATMS Project

shall be developed such that it includes both internal and external

elements of the system, to ensure it represents an accurate =l g
representation of WVDOH's entire system including cloud-based @ @ ;
hosting services, and other external systems. Additionally, the @

document will contain any references to requirements and/or user

stories contained in the RTM. Team Q-Free will conduct multiple

working sessions with the WVDOH business and technical subject

matter experts identified by the WVDOH Project Manager. Beginning with an outline of the SDD, successive
drafts will deepen the concepts and design through additional sessions, resulting in a Final Draft, that is ready
for review and approval by the WVDOH PM. More detail on method of verification for all requirements will be
provided within the SDD and cross-referenced back to the RTM. In addition, see CRFP requirement 42215
further in this section for more information on System Design.

DEVELOP ACCEPTANCE TEST PLANS

One of Team Q-Free’s core strategies for ensuring the quality of the ATMS and 511 Platform is having our

Quality Assurance (QA) Team be 100% independent of the software customization and development team.
The Q-Free QA Team, led by Mr. Moises Lopez, will be responsible for
the planning and execution of the test plans.

Team Q-Free's GA
Teamis Team Q-Free's QA Team will document the plans and procedures for
100% Independent verifying that the resulting system meets all the defined system
requirements and objectives, as detailed in the RTM. It will define the
From the Software testing objectives and needs (e.g., data, location, methods, resources,
Development Team! and detailed testing procedures) and expected outcomes for each test.

The Q-Free QA Team will develop comprehensive Test Plans that will

cover all aspects of testing; internal testing, component testing, end-to-
end testing, and acceptance criteria. Team Q-Free will develop detailed acceptance test plans that specifies
the methods and timing for the tests. The Test Plan will describe in detail the procedures to verify each
scenario and requirement, validate the integration with external systems, and confirm connection of all ITS field
devices, 511 platform functionality and the entire video architecture. We will also perform end-to-end testing
with WVDOH staff. The plan will also include specifications for ATMS performance testing and cyber security
testing. Testing will be conduct by development and/or the QA team, as appropriate. QA will oversee all testing
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and work directly with WVDOH. See CRFP requirement 4.3.1.7 further in this section for more information on
Acceptance Testing.

EXTENSIVE EXPERIENCE WITH TRANSITIONING EXISTING SYSTEMS

When looking at risks to WVDOH, the risks involved
with transitioning mission critical systems can have
maijor impacts on the traveling public and other first WVDOH cannot have downtime
responder agencies_ and not be 100% ready for any .
major event to happen at any time.

With OpenTMS v8 in place, ILOG consuming our data

feed already and Skyline’s technology already functioning, migration risk (cost, schedule risks) is drastically
reduced for WVDOH. The only minor risk is transitioning IVR. An ATMS migration is typically VERY
challenging. However, migrating to OpenTMS v9 with be a relatively simple upgrade and will minimize training
and changes made to TMC staff. Any migration still requires a detailed plan. There are several key
components critical to the success of an ATMS and 511 platform migration. These key components include
business processes, impacted systems, system data, and system users. Team Q-Free has successfully
transitioned four of five VDOT TMCs from legacy ATMS to
OpenTMS and all regions of Pennsylvania DOT from legacy ATMS
and vendor applications to a statewide version of OpenTMS. This
capability ensures an easy and worry-free transition for WVDOH to
an improved ATMS/ and 511 platform with continuity and
confidence in maintaining or exceeding the performance of current
elements.

MIGRATION RISKS ARE
DRASTICALLY REDUCED
WITH TEAM Q-FREE

Team Q-Free will develop a deployment Transition Plan that will describe the method and timing of installation
and cutover. This plan will outline the general strategy for how Team Q-Free will configure the system and how
we will create a customized transition plan for bringing the system online with minimal disruptions to normal
operations. See Section 4.2.1.2 for more information on our Transition Deployment Planning process.

DEVELOP OPERATIONS AND SUPPORT AND MAINTENANCE PLAN

Team Q-Free has provided 24/7/365 support to numerous customers performing real-time operations over
many years. This experience will help guide the development of the WVDOH Operations Support and
Maintenance Plan. The plan will be the underpinning and will describe all activities to maintain the ATMS and
511 Platform during the operations and support period.

The Operations and Support OSM Plan shall contain a comprehensive approach to OSM including a User
Training Plan, System Administrator Training Plan, Operations Support Plan, System Maintenance Plan,
Software Maintenance Plan, Issues Management Plan, Communications Plan, and QA Plan at a minimum.
The OSM Plan shall be incorporated into the overall Project Management Plan and describe all activities to
maintain the system during the operations and support period. A companion set of detailed training materials
will be developed and provided to the WVVDOH PM for review prior to training delivery to WVDOH.
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The OSM Plan will also define:

« Project staff roles and responsibilities and key points of contact that need to receive training and

define which type of training (ATMS and 511 Platform)

+ Training objectives, content, strategies, and
audience

» Logistics needed (e.g., location, equipment
needs, data preparations, etc.)

e “Train the Trainer” sessions

TEAM Q-FREE WILL
PROVIDE TRAINING DURING
EACH AND EVERY O&M
YEAR.

« Public facing training of 511 platform related information (i.e. YouTube videos and information on

website)

Additional information and how Team Q-Free will be fully compliant with all operations and support
requirements are included in Q-Free's response to sections 4.2.2.4 and 4.3.1.6 of this proposal.

4.3.1.4 Proposed Staffing Plan and Organizational Chart

Team Q-Free is comprised of staff from Q-Free America together with our partners ILOG, and Skyline. The
Project Manager (Christopher Butler) will be assisted by a team of professionals who will lead the project tasks
and ensure on-time delivery of the ATMS and 511 platform, while meeting and exceeding WVDOH

specifications.

Project Manager

Project Management Team

6’ West Vlrglma Department of
% Transportation - Division of Highways

Danial Skiffington

Principol-in-Charge Christopher Butler

(D -rree B
Team Q-Free America Project Manager

- 4 B (Q-Free
511 Platform Executive l ' )

Sponsor

Thomas Phillips

Lead Public Sector Partner Q -FREE

' SKYLINE

Video Account Manager

System Engineering/Software Development System Deployment

|
System Maintenance, Operations & Support

AVP Project Delivery ATMS Deployment Lead

David Lebiedzinski

ATMS Solutions Architect Molse;:/ovez 4
ATMS 'QC Lea

Casey Krout

511 Platform Technical Support 4 | John Farvell

Database and Data interfaces 3 511 Platform Implementation
Manager

Matt Farrall A

511 Platform Technical Support i Beth Abruscato

Mobile Apps & GIS Speciafist ‘ 511 Plotform QA/QC Lead

Michael Branan ' SKYLINE Michael Branan SKYLINE

Video Management Lead e vsotiont. Video Management Deployment Tea “Solimle
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Billy Bartram
ATMS On Site O&M Support tead

Paul Hlasnicak
ATMS Training Delivery

John Farrell
511 Platform O&M Support Lead

Rudy Kappra
511 Plaiform O&M Support Lead

Roman Sokolov
511 Platform User Experience Support
Web, App Layout and Design

Matt Szostek "'SKY""E
Video Management Maintenance e VSOUNONS.
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The details of the staff qualifications and high-level description in the table in the pages to follow provides the
basics of the structure and the roles and responsibilities of the team.

Table 3 — Staffing Qualifications

Name/Company Project Role Responsibilit:
Project Management Team

» Take the responsibility for the overall success of
the project and serve as the main Point of Contact
(POC) between Team Q-Free and the WVDOH;

 Manage day-to-day activities and communication
on the project. Support the task leads by providing
clear guidance on project objectives, resource
allocation, project scheduling, and setting client
expectations;

« Coordinate project resources, activities, and
subcontractors, so that schedule milestones are
met in an efficient manner;

¢ Develop and maintain project schedule and
Christopher Butler Team Q-Free issuefrisk log and provide regular updates on
Project Manager project performance to the WVDOH PM.
i Collaborate with the WYDOH PM on changes to
the work plan and schedule;

e  Submit monthly project status reports detailing
progress toward fulfilling objectives in the Work
Plan and its project schedule and highlighting items
on the critical path;

e Participate in person progress meetings and
conference calils with project stakeholders and as
requested by the WVDOH Project Manager; and

» Maintain a high standard of professionalism on the
project, with competent and skillful employees
doing the work and meeting WVDOH's
requirements.

Daniel Skiffington
Principal-In-Charge e Executive at Q-Free, responsible for project

Q_F REE oversight.
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Name/Company Project Role Responsibility
Mary Farrell
511 Platform « Responsible for executive oversight for all aspects
Executive Sponsor of the project with regards to the 511 platform

A
l Io y system.

HTORH s

» Responsible to ensure project success by
developing solutions to complex contractual and
project management issues. With over 20 years of

Thomas Phillips Lead Public Sector experience at Virginia Department of
Partner Transportation, he serves as a key point of
escalation within Q-Free and works directly with
the North American President of Q-Free to allocate
resources and communicate with senior customer
leadership.

Brent Isenberg .
! Vldslo Account » Responsibie for executive oversight for all video
anager .
I SKYLINE g management aspects of the project.
TECHNCOLOGYSOLUTIONS |

System Engineering (SE)/Software Development Team

s Manage the integration of OpenTMS with external
applications and third-party data provider services;

¢« Manage OpenTMS software release process
including feature/release management; |

Colleen Bond )
AVP Project = Provide the oversight for the overall ATMS ‘

Delivery delivery;
-FREE ’
» Direct the transition and deployment of activities;

and

« Technical lead who will direct all transition activities
for ATMS.
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Name/Company

David Lebiedzinski

Casey Krout
1l

Matt Farrell
1l
Roman Sokolov

Tlo

Michael Brannan

M SKYLINE

TECHNCLOGYSOLUTIONS

Project Role

ATMS Solutions
Architect

511 Platform
Technical Support

Database and Data
Interfaces

511 Platform
Technical Support

Mobile Apps & GIS
Specialist

511 Platform User
Experience
Support

Web, App Layout
and Design

Video Management
Lead
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Responsibili

Develop and own the technical solution for the
ATMS project including IT infrastructure and
interfaces with external systems and data sources;

Direct the detailed design of the ATMS solution
and oversee the progress of the implementation
team,;

Will work closely with WVDOH to understand the
business needs, interpret the requirements, and
develop the functional design of the ATMS
solution; and

During implementation and validation, will work
with the implementation team to ensure the
delivered system satisfies the requirements and
meets WVDOH's needs.

Senior Software Developer, and Database and
Data Interfaces.

Senior Software Developer, Mobile Apps & GIS
Specialist.

Manages user experience through design;

Coordinates project requirements, customer
preferences, cross platform capabilities and best
design practices; and

Provides design oversight for all 511 Platform
components.

Skyline Solutions Architect responsible for
designing the video network to delivery of video to
the ATMS system and all partner agencies, public
511 and media partners as necessary;,

Primary architect for Skyline's video network and
video wall products; and

Oversees all integration requirements.
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Name/Company Project Role Responsibility
System Deployment Team

e Execute procurement planning, hardware
environment setup, and deployments of the ATMS;

e  Works with WVDOH to capture all network and
topology information and represents in appropriate

Mitchell Terry ATMS Deployment diagrams and specifications;

Lead « Direct all activities to test and integrate WVDOH
Q-FREE ITS field devices into the ATMS solution; '
« Responsible for software configuration

management; and

e Direct software deployment and deployment
! planning activities.

» Provide and direct all testing, system validation,
Moises Lopez ATMS QA/QC and QA audits; and |
Q Lead + Oversee the development of test cases, execution
-FREE of manual and automated tests and preparation of
testing results reports.

—

e Assists in oversight of all phases the project;
e Serves as the ILOG project manager;

John Farrell 511 Platform
Implementation = Responsible for making sure that all aspects of the
system meet WVDOH requirements and work

j A
{ )
i . '8 1 Manager
h Q 8 2 together seamlessly; and

= Responsible for handling of all
administrative/paperwork items, including billing.

z
| Beth Abruscato

‘ 511 Platform e Oversees ILOG QA/QC program and will manage
/i | o QA/QC Lead the team that does internal testing of each 511

‘ | 'f\jr ‘-E_:g Platform component for ILOG.

e Skyline Solutions Architect responsible for
designing the video network to delivery of video to
Michael Branan the ATMS system and all partner agencies, public

i t
Videq Managemen 511 and media partners as necessary,
' E | | ! | Deployment
: SKY |.| N E e Primary architect for Skyline's video network and

fECHNOLOGYSOLUTIONS 0
' video wall products; and

e Oversees all integration requirements.
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Name/Company Project Role Responsibili
System Maintenance, Operations & Support

Billy Bartram i
y ISR »  Wili manage the team that does internal testing of

Q-FREE QA Sper e each ATMS component for Q-Free.

e

* Prepare and manage the training program; and

Paul Hlasnicek ATMS Training « Wil coliaborate with WVDOH to define the training
Delivery needs, create the training plan, oversee
preparation of all training materials, and deliver on-
site training.

o Assists in oversight of all phases the project;

» Serves as the ILOG project manager;

John Farrell
511 Platform O&M » Responsible for making sure that all aspects of the
A Support Lead system meet WVDOH requirements and work
together seamlessly; and
' ¢ Responsible for handling of all
administrative/paperwork items, including billing.
Ruij Kappra 511 Platform O&M » Oversees ongoing maintenance and support for
A Support Lead underlying systems, network and software for 511
I : I O Platform components.
* Oversees the scheduling of equipment
Matt Szostek Video Management procurement and installation, start-up and testing
ol & Maintenance for the Skyline video group; and
"M SKYLINE Lead o .
TECHNOLOGYSOLUTIONS ges the regular maintenance and upgrades

and ticket response for the video delivery system.

4.3.1.5 Proposed Project Schedule

Team Q-Free is ready to begin work on the next generation ATMS and 511 Platform for West Virginia. The
project schedule will be closely tracked across the project duration. The Team Q-Free Project Manager will
update the project schedule weekly and realign all project tasks, milestones, timelines, dependencies, and
resources. The most-up-to-date schedule will be delivered with the monthly progress report and reviewed at
the progress meeting.

CRFP No. DOT2000000001 | June 24. 2020




Q West Virginia Department of Transpoertation - Division of Highways

Advanced Traffic Management System & 511 Platform
FREE i

1
The below figure is a high-level schedule overview of the year 1 software development period. Upon Notice to

Proceed (NTP) the team will work with the WVDOH to schedule a project kick off, followed by the requirements
workshop. During the requirements workshop, Team Q-Free along with the WVDOH will validate that all teams
have a clear understanding as to the vision WVDOH. Once the requirements workshop is complete Team Q-
Free will enter into the iterative development cycle, meeting on a 3-week agile cycle to ensure the team is
developing in line with WVDOH feedback.

Software and System Development Schedule Overview

Sop Oct Nov Dec 2021 b War Apr May hun ut

ATMS & 511 Pistform Cordract NTP
Sep 7

Develop Schedule and Identify Sofware Development Process
oo QD o2

ject Kick-off & ) ksh
oS O 16
Systern Desten Dotument
10 QD o 20

System Herative Design, Implementation and 5print Reviews May 28
Testing, Regression - End-to-End - Test Case Dry Run
Conduct User Acceptance Testing
un7 - fum 21
Conduct Training

iunZB.l.l'

Deploy to Production
o1z ) s

Figure 8 — Software and System Development Schedule

The detailed project schedule is included below.
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Figure 9 — Proposed Project Schedule
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Task Name » Start + Finish -
WVDOT ATMS and 511 Platform Contract NTP Mon 9/7/20 Mon 9/7/20
¢ Project Mgmt & Mon thiy ngm# Meetings &_cho_m iﬂon_Ql 7[_20 Thu 7ﬁ8] 24

Monthly Progress Meeting & Report Mon 9/7/20 Thu 7/18/24
 Software and System Requirements and Design Mon 9/7/20 Fri1/29/21
Develop & Submit Detailed Schedule Mon 9/7/20 Fri 10/2/20
Project Management Plan ( QA/ Chg Magmt/ Risk/ ... } Mon 9/7/20 Fri 10/2/20
identify & Submit Software Development Process - Iterative Mon 9/7/20 Fri 107220
WVDOT Review and Approve Schedule & Dev Process - Post Kick-off Meeting Tue 10/6/20 Mon 10/12/20
¢ Project Kickoff Meeting & Requirements Verification Workshop Mon 10/5/20  Fri 10/16/20
Kick Off Meeting Mon 10/5/20  Mon 10/5/20
Reguirements Workshop Tue 10/6/20 Fri 10/9/20
WVDOT Review and Approve Requirements Clarifications & Updates Mon 10/12/20  Fri 10/16/20
Systern Design Document Mon 10/19/20 Fri 11/20/20
Security Document Daliverables Mon 11/30/20 Fril/29/21
+ Software ond System Development Mon 10/5/20  Fri 7/16/21
Defiver HW and COTS fist Mon 10/5/20 Fri 10/16/20
Software System Deploymaent Transition Plan & Updates Mon 10/5/20  Fri5/14/21
4 System (ATMS, 511, Video) iterative Design, implementation and Sprint  Mon 10/19/20  Fri 5/28/21
Reviews
Sprint Preparation , User Story Creation and Acceptance Criteria Mon 10/19/20  Fri 10/30/20
Sprint 1 {Incidents} {Planned Events} (GU) Mon 11/2/20 Fri 11/20/20
Sprint 2 (incidents) (Planned Events) (GU) {Video)(511) Mon 11/23/20 #ri12/11/20
Sprint 3 (Incidents) (Planned Events) (Other) (Video)(511) Mon 12/14/20  Fri1/1/21
Sprint 4 {Incidents) {Planned Events} {Notifications){511)} Mon 1/4/21 Fri1f22/21
Sprint 5 {Incidents / Planned Events] {Natifications} (Traveler Info){(511} Mon 1/25/21 Fri2/12/21
Sprint 6 (Data Collection) (Notifications){RWiS) Mon 2/15/21 Fri 3/5/21
Sprint 7 {DMS) (integrations) (Reports) Mon 3/8/21 Fri 3/26/21
Sprint 8 (End to End Testing Web Site) { Regression Testing & Bug Fix) Mon 3/29/21  Frid/16/21
Sprint 9 (Regression Testing & Bug Fix) {(FAT -Test Case Dry Run) Mon 4/19/21 FriSf7f21
Sprint 10 (Regression Testing & Bug Fix) (FAT -Test Case Dry Run) Mon 5/10/21 Fri5/28/21
Deploy and Configure Release to WV Environment & System Checkout Mon 5/31/21 Fri6fa/21
Operations & Maintenance Plan Mon 2/1/21 Fri 3/5/21
User Acceptance Test Plan, Procadures Mon 11/23/20 Fri 3/12/21
Conduct User Acceptance Testing Mon 6/7/21 Mon 6/21/21
System Acceptance Tue 6/22/21 Tue 6/22/21
Systam Documaentation, Training Plan & Materials Mon 3/8/21 Fri6/a/21
Conduct Training Wed 6/23/21  Fri7f2/21
System Cutover to Production Mon 7/12/21 Fri 7/16/21
O&M Years 1 to 3 - Maintenance, Support, Trsining Refresh Mon 7/18/21  Thu 7/18/24
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4.3.1.6 Software Development Process and how it will be employed on this project (e.g. functional
requirement development, requirement traceability, software/system development and client review process,
test procedure development, acceptance testing, efc.)

Our proposed Work Plan for the ATMS 5 - o ;'
and 511 Platform deployment lays out a Kick-OfF Agile Development Process
path for a low risk transition that «eeps *L
WVDOH engaged throughout the i 1 ;
software and system development 'I“‘J‘;',';,T,:,"“ |
period. We propose to take an iterative L — |
approach to the software development I ) r ! o |
process. This approach is proven to P oo ] en i — |
lower the risk of the project and better r L_g J |
meets the users’ expectations. f&\ l—{ E
The Agile diagram here is an overview of el Codg B Test D”i‘n’;:v‘;‘;‘:;"";: spent
the proposed software development
process. / Repeat until

“Done” * -
Project Kick-Off: Team Q-Free ./

proposes to start the project by holding I

an on-site kick-off meeting that will
include key WVDOH stakeholders and Testing
Q-Free's project leadership. Upon NTP,
the Team Q-Free PM will work with the r—-—
WVDOH PM to coordinate the time and | Training

location of the meeting. j——
. . . It

At the kick-off meeting, Team Q-Free will Degloyment |

engage the WVDOH in discussions t_ i

related to the project software

development process approach, scope of Figure 10 — Proposed Software Development Process
work, schedule, deliverable review

processes, and approach to communication. The goal of the meeting is to ensure all project leaders and key
stakeholders agree on the project goals, objectives, scope, and roles and responsibilities from day one.

Meeting “in person” will allow the key personnel from WVDOH and Team Q-Free to get acquainted from which
working relationships and trust can be built. If in person meetings are unable to be held, Q-Free has
experience using web-based conferencing tools that offer features such as “on-line whiteboards”, meeting

recording and shared display capabilities.

Requirements Workshop: During the first two to three months of the project, Team Q-Free will review project
requirements and begin preparing for a series of requirement working sessions, we will illustrate key functions
and concepts of our system, while simultaneously reviewing and clarifying the requirements. This approach
allows WVDOH to become familiar with our ATMS and 511 Platform and lets our technical team to quickly
identify the required configurations and customizations based on user feedback. The WVDOH PM shall review
and approve the Requirements Document prior to proceeding to the other Preliminary Engineering and Design
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tasks. At the end of this phase Q-Free will deliver a Requirement document which the WVDOH shall review
and approve.

Iterative Design and Implementation: Upon Requirements document sign-off, Team Q-Free will begin
breaking down the requirements into user stories and assigning to sprints. As the sprints kick-off, the WVDOH
will be engaged in reviewing and providing feedback for GUI mock-ups. We will start implementing
customizations, configurations and enhancements for the WVDOH review and feedback in small iterations.
This incremental design- implement approach provides for an efficient mechanism to solicit end-user feedback
early and often. Sprints run-in three-week cycles ending with a Spring review that the WVDOH will be invited
to. At this review the team demonstrates the functionality implemented during the sprint and discuss the
features being implemented for the next sprint. This Agile development approach has proven to be very
beneficial for large projects, as it substantially reduces the risk and complexity on the project, and results in a
higher customer satisfaction.

Agile is an iterative and incremental development methodology that is used to manage software development.
It provides a structure of roles and responsibilities, meetings, processes, and artifacts. Agile uses fixed-length
iterations, called Sprints, which generally last from one to four weeks. Each Sprint consists of four types of
meetings: (1) Sprint Planning, (2) Daily Scrums, (3) Sprint Review, and (4) Sprint Retrospective. Each meeting
happens at a specific time and has a set purpose. Each Sprint incrementally builds on the functionality already
completed in the last product increment. The following figure shows the Sprint workfiow:

Daily Scrum

Sprint
Execution

Sprint
Planning

Sprint
Retrospective

Sprint
Review

Figure 11 — Sprint Workflow

Acceptance Testing: Q-Free will develop test cases and once the sprints are complete Q-Free QA/QC team
will be on-site to work with the WVDOH representatives to conduct User Acceptance Testing (UAT) and
requirements verification. During the testing period the ATMS staging and 511 Platform preview environments
will be utilized.
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g . SpiraTest s an on-line requirements and test management tool. During
S p | rO Te S"- implementation, QA writes test cases in SpiraTest per a documented standard. The
I standard is designed to create consistent test cases with accurate sample data. Using
- SpiraTest provides the traceability from functional requirements to requirements to
test cases. During the testing period, we provide our clients access to SpiraTest to execute the test cases
during the acceptance testing process. Testing results will be provided.

Training: Our Trainer will work with the WVDOH and WV Parkway Authority to develop and execute the
training plan Our Trainer will be on-site for a week to conduct 4 training sessions between the two sites for the
initial deployment. Training materials will be supplied.

Deployment: Once the system has been accepted and training completed the software will be deployed to
Production as outlined in the Software and System Deployment Transition Plan. A detailed work plan will be
submitted at the project kick-off.

511 Platform Development: In deploying the 511 Platform components of the system, ILOG will adhere to the
principles outlined below for customizing the 511 Platform to WVDOH requirements.

The process will begin with clarification of the requirements for each component of the 511 Platform and how
they will be modified to meet each preference or requirement and will have a foundation based in the user
experience. This initial process will specifically include establishing access to various external (non-ATMS
provided) data sources that will be used to populate the 511 system. The final list of functional requirements for
each 511 Platform component (IVR, website, travel alerts, mobile apps) will then be revised and presented to

WVDOH for approval.

« The initial IVR structure can be based-on the existing WV 511 dial plan, or can use ILOGs new
artificial intelligence engine, SAM; and

» The subscriber services for travel alerts will be based on current subscription services and will retain
the current subscriber base, if one is available. The user experience however, may be redesigned
and simplified according to WVDOH preferences and best practices.

Once the requirements clarifications are approved, ILOG’s networking team will create the network
infrastructure necessary to support all the environments (development, preview and production), and will begin
establishing connections to external data sources.

With this infrastructure in place, the design and development team can begin to work on initial drafts of the
graphical user interface (GUI) for the web site, subscriber services and mobile app. A GUI design will be
provided as a standard version of the ILOG 511 Platform. Utilizing Agile methods, ILOG will work proactively
with WVDOH to customize the user experience for the web and mobile applications.

After the design is finalized, work will begin on the back-end system processes, meaning the web services that
support the functions will be wired up to the Ul elements. Bi-weekly updates or demonstrations of new features
will be presented on a preview system as they become available. This preview system will be |P-restricted for
testing by WVDOH. Similarly, the IVR will be demonstrated through a preview system, which will be assigned a
test phone number. Through the bi-weekly demonstrations, each of the items on the final list of functional
requirements will be fulfilled, which should facilitate UAT by WVDOH.
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When the system nears the go-live date, the WV 511 line will be ported to the new IVR system, the current WV
511 web site URL DNS will be changed to point to the new website, and the mobile apps will be released to
their respective stores so that all live systems become available to the public.

4.3.1.7 Quality Management/Change Management Plan details and how it will be employed on this project

Team Q-Free is committed to providing the highest quality service to our clients and we are extremely proud of
our record of successfully deploying, operating, and maintaining ATMS and 511 Platform. We are committed to
continuous quality improvement through involvement of all personnel in a systematic, logical process to
continually improve work practices and procedures. The overall continuous quality improvement process is
managed by the Q-Free QA/QC Director working with the ILOG Product Management Director and Skyline
Product Management Director.

Quality Management / Test Plan

Q-Free will provide a Quality Management, Test Plan, describing our approach for testing the proposed
solution. The plan will describe the testing that takes place during each phase of the project, approach to
Factory Acceptance Testing (FAT), approach to User Acceptance Testing (UAT), schedule and resource
requirements and acceptance criteria. Test cases will be created verify the requirements and these will be
executed with the WVDOT on-site as part of acceptance testing. The following describes our approach to
testing.

e B T T RS e —
Deploy to
FAT UAT Production

Sprint
Testing

Staging Staging Production

Development
Environment Ervironment Enviroryment

Envirooment

Figure 12 — Sprint Testing

Sprint Testing is conducted during the implementation phase by QA and the development team. This includes
peer review, unit testing, integration testing, automated testing, and performance testing. QA utilizes Selenium
and Apache JMeter for automated testing and performance related testing. Automated testing has proven to
be a valuable investment in our product. Tests are run nightly to ensure no new bugs are introduced and any
issues found are addressed immediately. Following the agile model, QA has an integral role throughout the
entire sprint testing process/lifecycle;

s FAT is conducted in the WV Staging environment. Testing is conducted by Team Q-Free QA leads.
Staging environment will mimic production. During this test phase the team will verify the ATMS and
511 Platform software components and modules, public websites, IVR and mobile applications, and
functionality of the elements contained.
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« ITS Device Testing is a critical aspect of testing. Team Q-Free will work with the WVDOT on any
field device testing necessary. OpenTMS currently communicates with the existing devices so this

should be minimal impact.

« UAT s conducted in the WV Staging environment with the WVDOT designated representatives.
Team Q-Free QA will be on-site to execute the test cases verify that the requirements have been
met. The DOT will also have the opportunity to do ad-hoc testing as well. UAT will test all aspects of
the software being deployed; ATMS, 511, and Video. Q-Free will provide test results that will be
reviewed with the WVDOT and if they meet the acceptance criteria identified in the test plan the
software will be scheduled for deployment.

Q-Free uses SpiraTest an on-line requirements and test management tool throughout this process. During the
testing period, we provide our clients access to SpiraTest to execute the test cases. This on-line tool provides

the WVDQOT visibility into the entire testing process.

Our approach to testing throughout the project lifecycle incorporates the following best practices and key
strategies:

View Details
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« Test Plan provides a well-documented process to that will be followed. The WVYDOT reviews and
approves the plan so they are part of the process. The QA Director is responsible for ensuring that
this plan is followed.

s Availability of ATMS device simulators provide the QA team the ability to test the applications without
actual field devices. We have a National Transportation Communications for Intelligent
Transportation System Protocol (NTCIP) Simulator (DMS / Detectors / RWIS / VSL / LCS).

= All programming is performed using the operating system and database being deployed.

* QA Team leverages automated testing to ensure new development isn’t introducing new issues and
bugs introduced are caught quickly. These automated tests can be used for end to end testing as

well.
Automation Report (Pansed: 8 | Faited 1
Gereaed 15 G a0
* adimvs B Srnanoe
i Pasyed & Pansor
£ Fadedt # Fadeat
Pasase
B9}
W Featwe: Sakety Setvee Pais 1 D Feature: Comeun.alin: Log Dperatns. 2
‘Vhﬂuﬁo: Crente oM close ikl deleie & Senexe Patre
L
3 e - shouks see “Senone Pam puge
f it Lo New' Buttor

Figure 14 — Automation Report

Change Management

Based on lessons learned, Team Q-Free recommends that the WVDOT consider forming a Change
Management Board of key ATMS and 511 Platform stakehoiders that are responsible for managing changes to
the platform.

All changes to production will be coordinated with the on-site SE and recorded in our JIRA Service Desk. JIRA
Service Desk is available via the web and is used to report and track reported system issues.

The Operations Support and Maintenance Plan will contain configuration management details.
4.3.1.8 Issue Resolution Process

Team Q-Free’'s Ticket Resolution Process is shown in the figure below. The on-site SE typically takes
ownership of investigating and works with the WVDOT prioritizing reported issues.

« |f the issue can be resolved without technical support, the SE acts to resolve the ticket, logs the
action in the JIRA Service Desk, and verifies that it is resolved with the reporter,;

¢ If further technical support is needed,
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e« For ATMS issue, Team Q-Free’s SE staff investigates the issue, reports findings, and schedules the
fix with an upcoming maintenance release, depending on the defect priority;

« For VDS or 511 application issues, the on-site or on-call SE reached out to the appropriate vendor
for support; and

e The SE closes the loop, reports the findings to the reporter and documents the actions in the JIRA
Service Desk. Recurring issues are linked together for tracking and information gathering.

L -
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Figure 15 — Team Q-Free’s Ticket Resolution Process

CRFP No. DOT2000000001 | June 24, 2020




Q West Virginia Department of Transportation - Division of Highways

Advanced Traffic Management System & 511 Platform
FREE

PRO-ACTIVE SYSTEM MONITORING
Team Q-Free proactively monitors the system state, health and performance of the platform.
ATMS/VDS Monitoring

ATMS/VDS uses Logic Monitor to monitor the system health 24x7. A collector will be deployed at the site. The
collector waiches the configured parameters on the servers and forwards the alert to Logic Monitor using SSL.
Logic Monitor maintains a database that includes a history of alerts. Logic Monitor supports a reporting module
that provides the admin the ability to create reports to monitor alerts over the past week or past month. Logic
Monitor applies filtering rules to alerts as they arrive. A rule can trigger a notification, such as an e-mail, to
notify an administrator of a problem that can be corrected before causing downtime in production

511 Platform Monitoring

ILOG has 24x7 systems monitoring and response protocol. On-call systems support staff are notified when
performance thresholds are crossed. The reported problem is triaged, and customer-impacting issues are
immediately addressed by appropriate support staff. ILOG provides the Q-Free support team with a toll-free
number, answered by systems support staff that can be called to make a service request.

The cloud-hosted system is monitored by two sources; AWS and ILOG systems support center. AWS utilizes a
wide variety of automated monitoring tools to detect unusual or unauthorized intrusion attempts at ingress and
egress communications points. Alarms are configured to alert AWS systems staff when early warning
thresholds are crossed, and on-call staff rapidly respond. AWS monitors for a number of threats including
denial of service, man in the middle, packet sniffing, etc.

ILOG also monitors the network and systems using Nagios monitoring tools. ILOG staff are paged when a
performance threshold is crossed, and corrective action is taken.

Systems are scanned monthly by a third-party provider for detection of vulnerabilities. Patches and updates
are made regularly and generally without any service interruption. Reported critical vulnerabilities are corrected
as soon as they are identified. Support staff are available 24x7 and will escalate issues to additional staff as
needed for problem resolution

4.3.1.9 Risk Identification process
The Key Team Members and managers who have experience and insight are primarily responsible for risk

identification. The Q-Free project manager along with the ILOG and Skyline project managers to identify and
track risks in a Risk Register. The Risk Register will be provided with the monthly project progress report.

The impact of realized risks on dependent processes are also identified and are mitigated to the degree
possible. Where applicable, additional resources may be needed. At these junctures, the project manager will
draft an impact statement showing the effect of the risk on schedule, costs, etc. for the project.

4.3.1.10 Bios/Resumes of key personnel (PM, Tasks Leads, On-Site Staff) (2-page maximum for each)

Team Q-Free staff resumes can be found in the pages to follow.
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Christopher Butler

Team Q-Free America Project Manager

Education PL High School

: OCC — Communications and com. tech.; Electronics Tech Training and
Coltifieatipns Certifications; CAPM certificate of completion; Currently pursuing PMP

Years of
Experience

20+ years &

Professional Experience
(2018 — Present)
Team Q-Free America Project Manager

o Initiated the lowa DOT statewide ATMS project. Establishing the project baseline
requirements understanding, coordinating subcontractors, and establishing schedules;

« Plan the lowa DOT statewide ATMS project delivery and establish development schedules to
meet the lowa delivery schedule;

» Currently executing the lowa Statewide ATMS project plan, meeting bi-weekly with the client
to discuss project progress;

s Perform document control functions for all project files that adhere to the Q-Free America
PMO standards. Schedule and coordinate activities associated with West Virginia/OHIO to
produce an integrated critical path schedule, Project Management Plans as necessary,
update as required, and identify and report potential problems/problem areas before they
become an escalated customer issue;

» Responsible to assist with monthly resource forecasts, allocations, and work with other
Project Managers to resolve resource and delivery issues/conflicts. Work closely with
development, testing, portfolio management, and accounting to ensure that all
divisions/groups have full project awareness for the appropriate Q-Free America protocols to
be supported. Assist with entering and maintaining project budgets/estimates;

« Maintain/communicate overall and individual project status forms to communicate to portfolio
management, customer, and third-party consultants. Responsible to maintain visibility into the
West Virginia project for portfolio management;

« Support the PMO process for task order development. Responsible to recognize and follow
up on opportunities for potential new tasks/functionality that the customer could benefit from.
Assist in requirements gathering, documenting and tracking;

« Responsible to maintain project schedules, traceability matrix, project documentation,
resource allocation, and delivery deadlines. Maintain requirements traceability matrix for
ongoing projects to ensure testing and development are properly linked;

« Ensure Requirements documents, design documents, and training documents are all
coordinated before customer delivery. Maintain a high level of project status form for
management reporting. Assist with monthly projections, customer status reports, and Q

FREE
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customer invoicing. Assist with review of monthly account budgets to ensure the maintenance
of profitability; recognize over budget potential before it occurs. Provide input to determine
and implement solutions to deal with projects that run over budget; and

¢ Create, and maintain regular project status updates.

Prior Professional Experience
Customer Support Manager (2018-2019)

» Responsible for supervising SE/SAM Staff. Worked with HR and Client PM interview and
hired field staff as the contract requires;

¢ Responsible for and executing the Maintenance / Help Desk Plans. Managed the ticketing
system. Responsible for monthly Client Reporting on Tickets and SLA’s for ATMS and Tolling
delivered to PM. Monitored and acknowledged tickets, route tickets to Support Staff (SE,
SAM), and/or Development as needed. Monitored routed tickets and ensured they are
responded to within the SLA period. Managed and monitored tickets to closure. Ran ticket
reports every Friday and sent it to PM and Portfolio Directors. Facilitation of RCA delivered to
PM;

¢ Responsible for JIRA Service Desk Management, documented Support Processes and
maintained support documentation repository for the team; and

¢ Ran the Support Meeting for clients, ran the support team meetings every other week. Met
with management and other staff teams as necessary; worked to improve support processes
across all portfolios as needed. Facilitated the SE/SAM training. Worked with clients and
client support centers to ensure client needs are met. Managed the On-Call Program for the
support staff.

Systems Engineer |, Systems Engineer Il {2007 — 2018)

e Technical Lead Designer and implementation coordinator for the WVDOH ITS program.
Managed the West Virginia DOH ITS infrastructure to facilitate application, device, and
information sharing. Designed and implemented the WVDOH ITS Mesh network,
incorporating four remote facilities across the state utilizing a single centralized redundant
system. Designed the network portion of the state 511 system for deployment in the fall of
2012.

Network/Systems Administrator

¢ Responsible for setup and maintenance of workstations on multiplatform windows 2k-2k16
environments. Performed the day-to-day maintaining and managing of Exchange 2000, file
servers, print servers, SQL and SQL 2005, LAN, and WAN network with mixed hardware
Cisco pix 515E, 501, 506 and Watch-guard X500 solutions, configured point to point VPN's,
IPSEC Configuration, ATM, and GRE configuration; and

¢ Supported VDOT Central Region TOC day to day operations. Setup, configured new field
devices, maintained OpenTMS platform, and supported the On-Call Rotation. Worked with
field staff and operations to ensure maximum system uptime and device usage.

Q

FREE

Page20f2 | Christopher Butler
LEADING THE WAY



RESUME

Daniel Skiffington

Principal-In-Charge

Education B.S., in Computer Science, Virginia Tech

Executive Management, Strategic Planning, Risk Management, Product
Marketing and Management, Global Operations, Program Management,
Project Management, Software Engineering, System Architecture and Design,
Integration, Agile Methodologies, Web Services (SOAP, REST),
Messaging(JMS), Java, JavaScript, HTML, CSS, AngularJS, React.js, SQL,
Oracle, PostgreSQL, GIS, Application Security

Certifications

Years of

Experience |/ 'years

Overview

Mr. Skiffington leads the Inter-Urban division of Q-Free America with over 17 years of ITS
experience. He provides leadership and guidance to all aspects of the ITS business at Q-
Free America. His background in full lifecycle ITS program management including
evaluating, designing, delivering, and maintaining ATMS solutions gives him a unique
understanding of how to achieve success and provide customers with the best overall

experience.

Professional Experience

Executive Vice President/Principal-In-Charge, Inter-Urban Division

= As Executive Vice President/ Principal-In-Charge of the Inter-Urban Division in
America, Mr. Skiffington is responsible for all the ITS business including sales,
operations, technology and services. Mr. Skiffington has full authority over all the
workings of the division.

Portfolio Director, ITS and Tolling
» As Portfolio Director, Mr. Skiffington was responsible for running operations,
leading technology and maintaining services related to all ITS and tolling
programs.

Associate Vice President, ITS Technology

» As Associate Vice President of ITS technology, Mr. Skiffington managed all
technical aspects of the ITS business in Q-Free America, including overseeing all
engineering and IT programs and processes. Mr. Skifffington was also
responsible for strategically planning all the ITS product roadmaps including the
ATMS and coordinating development with all ITS project deliveries.

Director or Product Development

e As Director of Product Development, Mr. Skiffington managed the product
roadmaps and project architecture solution for all Open Road’s products. He led
the design and development of the next generation of the enterprise ATMS
product that is a completely web-based, scalable, high availability solution that

Page 1 of 2
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can support centralized statewide deployments with many Traffic Operations
Centers.

Lead Software Engineer; VDOT Transportation Operations Technology System
Services

Mr. Skiffington led the implementation task to virtualize the existing ATMS
hardware platforms and upgrade the ATMS software to OpenTMS Version 7 for
four Traffic Operations Centers operating in Virginia. The effort included
establishing consistency of hardware and software between the operations
centers and configuring and deploying onto a virtual environment that utilizes
VMware Infrastructure.

Software Engineer; WVDOT Statewide ATMS Implementation

Mr. Skiffington was responsible for the implementation and deployment of the
statewide OpenTMS Enterprise System. Deployment was an off the shelf system
integrating numerous legacy and new field devices well as a desktop video
management system. Project was completed in seven months.

Technical Maintenance Liaison; Q-Free Open Road Transportation Division

Mr. Skiffington provides technical software supported for Q-Free Open Roads
products operating within the Transportation Operations Centers nationally. Mr.
Skiffington is responsible for reviewing and responding to technical maintenance
support requests related to any supported software product deployed in any of
the Transportation Operations Centers. Currently this includes deployments in
nine locations which reside in four different states. This responsibility includes
facilitating communication between project managers, system administrators,
developers and the end users as well as addressing the resolution of the
submitted requests.

Product Manager; OpenTMS Enterprise

Mr. Skiffington is responsible for managing the OpenTMS product. This includes
prioritizing, scheduling, and assessing the risk of all software changes including
future research and development. Mr. Skiffington reviews requirements and
design for all major functionality changes or additions to OpenTMS in order to
access their feasibility and impact to the system. Mr. Skiffington also oversees
release preparation for OpenTMS to ensure quality assurance procedures are
executed.

Software Engineer; VDOT 1-81 Corridor Systems Integrator

Mr. Skiffington was part of the development team that provided field device
protocol integration, field device communication protocols, software and
database support, client interaction, usability improvements for the user interface,
GIS implementations, and reporting using Crystal Reports. This effort was
completed using iterative deployments in both the VDOT NW and SW regional

TOCs and was delivered on-time and within budget. Q
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Thomas Phillips, PMP

Lead Public Sector Partner

Education AS, University of Houston
Certifications Project Management Professional
ATMS and ATIS Project Management, TSMO Expertise, Connected Vehicle

Expertise Technology Deployment, ITS Field Equipment Deployment, and ITS Systems
Engineering
Years of
Experience el
Overview

Mr. Phillips has over 20 years of experience managing technology projects for
transportation. Mr. Phillips has a strong background in development, deployment, and
operations and maintenance of ATMS and 511 Traveler Information Systems. He also
has extensive experience managing cross-functional teams delivering Intelligent
Transportation Systems, mission-critical software, connected vehicle technology and
Transportation Systems Management and Operations (TSMO) related projects. His long
background within a State DOT environment (20 years at Virginia Department of
Transportation — VDOT) and lengthy working history with FHWA allows him to be
effective as a project manager with a full understanding of system engineering
requirements.

Professional Experience
(2006 — Present)

Project Delivery Manager/Client Account Manager

o Mr. Phillips leads overall program delivery and client management for major
system deployments. In this role he works closely with state DOTs to help ensure
project success by helping develop solutions to complex contractual and project
management issues. He serves as a key point of escalation within Q-Free and
works directly with the North American President of Q-Free to allocate resources,
communicate with senior customer leadership and has a lead role in providing
strategic direction on Q-Free's ATMS product. Outside of ATMS related activities,
he also works serves as North American subject management expert on
Connected Vehicle Technologies and V2I related activities.

Prior Professional Experience

Portfolio Manager Operations and Intelligent Transportation Systems

e Lead Leidos' surface transportation portfolio with a major focus on Advanced
Traveler Information Systems (ATIS), Intelligent Transportation Systems,

connected vehicle technology, smart cities and loT. Work with Leidos leadership
firm-wide in support of surface transportation initiatives. Manage transportation

FREE
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portfolio. Perform project management on multiple ATIS projects including New
England ATMS/ATIS. Portfolio manager of Leidos, Metropolitan Transportation
Commission (MTC) traveler information system for San Francisco Bay Area,
including first U.S. based full Amazon Web Services (AWS) deployment of
Integrated Voice Response (IVR) and mobile application. Project Manager of
Leidos' Turner Fairbank Highway Research Center, Saxton Transportation
Operations Laboratory contract to develop cloud-based "Claris" program for
FHWA (Road Weather Group), and many other projects including connected
vehicle test bed deployments, FHWA website development and manage cross-
functional team in revisions and new chapters of FHWA's Highway Capacity
Manual.

Virginia Department of Transportation (VDOT) Experience (Multiple Positions)

e Held muitiple positions involved in transportation technology deployment and
Traffic Operations with progressive more responsibility including:
e 3/2011 - 6/2012 Director Operations and Security Division:

o Provide oversight and management of statewide planning, design, and
implementation of Intelligent Transportation Systems (ITS), Traffic
Management Center Operations, back-end systems management,
critical infrastructure (i.e. bridge and tunnel security), field operations,
field maintenance, traveler information systems and emergency
response programs. Manage system development of muitiple mission-
critical software systems for 911 integrations, mobile application
development, and traveler information.

e 2/2006 - 3/2011 Transportation Systems Technology Manager:

o Manage large scale Intelligent Transportation System technology
upgrade for VDOT's Northern Regional Operations including managing
the transition of VDOT's most complex Transportation Management
Center to VDOT's McConnell Public Safety Transportation Operations
Center (MPSTOC); defining, procuring, implementing and managing
VDOT's Statewide Advanced Transportation Management System
(ATMS) while adhering to FHWA system engineering requirements;
managing traffic signal systems; Road Weather Information Systems;
ITS telecommunications networks; technology related to Critical
Infrastructure; managing the Center to Center integration with the 1-495
Express lanes contractor, and managing VDOT's technology integration
with the Metropolitan Area Transportation Operations Coordination group
(MATOC) including leading the Change Control Board for regional
transportation systems. Manage statewide system development and ITS
deployment in a matrix organization utilizing cross-functional teams.
manage design and deployment and operations of VDOT's statewide
systems. Develop statewide Concept of Operations.

Q
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Colleen Bond
AVP Project Delivery

BS, Computer Science/Scientific Concentration, Utica College of Syracuse
University, Utica, New York

Quality Improvement through Defect Prevention Software Engineering Training
Training Program; Six Components of the Bullet Proof Manager Series; Agile Estimating and
Planning; The Agile Product Owner; and Communication Fundamentals

Education

Software engineering and system integration including the Software Engineering
Institute Capability Maturity Model (SEI CMM); System design, development,

Expertise deployment, and maintenance for numerous types of systems including ATMS,
Archive Data Management Systems (ADMS), Traveler Information, and Data Sharing
Systems.

Years of

Experience 80+ years

Colleen Bond is the Associate Vice President (AVP) of Project Delivery at Q-Free Open Roads. Ms. Bond
works across departments in the Project Delivery department to maximize the value delivered across IT
investments and oversees the day-to-day delivery of IT and project delivery services. Ms. Bond provides
direction related to project management, product deployment, configuration management and customer
support. She routinely works with project managers and engineering on requirements validation, design,

and delivery.

Ms. Bond is currently serving as Project Manager and Technical resource for several major Advanced
Transportation Management Systems (ATMS) deployments. She also provides high levei oversight on
all Q-Free ATMS projects. Ms. Bond has over 18 years’ experience in ITS.

Ms. Bond is results-oriented with comprehensive expertise, in-depth experience, and a broad knowledge
of software engineering and system integration. She has a strong background in system design,
development, deployment, and maintenance for numerous types of systems including ATMS, Archive
Data Management Systems (ADMS), Traveler Information, and Data Sharing Systems.

Ms. Bond is an excellent manager and is gifted at team mentorship, as well as implementing quality
control (QC) procedures. She is self-motivated, decisive, and committed to the highest standards of

performance and excellence.

Q-Free Experience
(June 2002 - Present)

Project Delivery - lowa Department of Transportation (lowaDOT), ATMS

In July of 2019, Q-Free Open Roads kicked off the ATMS Project for lowaDOT. The project is nearing
the completion of the planning phase and is moving into implementation. This project leverages an agile
process where the client is an active participant. Ms. Bond works with the project manager and
engineering to support requirements validation and design of the lowaDOT ATMS.

Project Manager, Technical Manager - Pennsylvania Department of Transportation (PennDOT),
Next Generation Advance Transportation Management System

In September 2012 Q-Free Open Roads kicked off the Next Gen ATMS Project for PennDOT. As the
Technical Manager on this project, Ms. Bond is responsible for the requirements, design, and
development of our state of the art web based ATMS. As part of the effort she is managing project risks
and tasking to include integration with new legacy ITS devices as well as upgrading the incident module
to include automated incident response recommendations, signal integration and queue
warning/detection. She managed the software rollout and transition planning for the project including the
existing conditions discovery, third party integrations and deployment of software supporting the ATMS.
Transition planning included the migration from a legacy ATMS and disparate systems. The Statewide
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ATMS rollout has been complete and now the focus is on maintenance and enhancements. Ms. Bond
leads a weekly maintenance meeting to discuss current maintenance activities.

Later transitioning to project manager her responsibilities include facilitating a weekly stakeholder
meeting, weekly and monthly status reporting, monthly SLA reports, management of subcontractor
tasking, budgeting and coordinating internal resources to provide support and new initiatives.

Project Manager ~— Port Authority of New York and New Jersey, Deployment of Q-Frees Lane
Closure Management Tool, LaneAware

In 2019, Q-Free kicked off a project with the Port Authority to enhance our Lane Closure Management
software to support construction on the George Washington Bridge in NYC. LaneAware simplifies the
organization and management of construction projects by validating request against business rules and
identifying potential conflicts. In addition to managing the customization, configuration, and deployment
of the system in Azure, Ms. Bond is responsible for schedule development, management, and project
reporting. Her team is preparing for the go live of Phase 1 of a 5 phase project.

Project Manager — Delaware Department of Transportation (DelDOT), ATMS Deployment

Ms. Bond oversees the maintenance and support for DelDOT ATMS. Currently managing the configuring
and deployment of our Travel Time and Queue Detection (QD)/Queue Warning (QW) modules as part of
the ATMS solution. Our QD/QW solution processes data from travel time segments and detectors
continually watching for the formation of traffic queues. Once a queue is detected operations is alerted
and messaging is posting along the monitored corridor warning travelers of congestion.

Technical Manager - Virginia Department of Transportation (VDOT), ATMS Deployment at
McConnell Public Safety and Transportation Operations Center in Northern Virginia

In 2008 Q-Free Open Roads deployed its premiere ATMS solution, OpenTMS, at the McConnell Public
Safety and Transportation Operations Center (MPSTOC) in Fairfax, VA. OpenTMS was selected by
VDOT to replace an aging, legacy Traffic Management System with a modern, Commercial Off-the-Shelf
(COTS) solution that would easily integrate its extensive set of Intelligent Transportation Systems (ITS)
field devices and provide a scalable and extensible architecture to support future system expansion and
_ integration with other stakeholder systems within Virginia, Maryland and Washington D.C. As the
Technical Manager on this project, Ms. Bond was responsible for procurement, requirements, design,
and development of the OpenTMS deployment. She managed risks and tasking to include integration
with new legacy ITS devices as well as upgrading functionality deployed in their new Transportation
Operations Center (TOC). She managed the software rollout and transition planning for the project
including the deployment of hardware and software supporting the ATMS. Transition planning included
the migration from a legacy ATMS as well as moving operations to a new location. Ms. Bond provided
oversight for the integration of Lane Control, Ramp Meters, and Gate Control modules into OpenTMS, as
well as managing tasking to include integration of travel time and device upgrades.

Technical Manager - Virginia Department of Transportation (VDOT), 1-81 Corridor ATMS

Q-Free Open Roads deployed OpenTMS at two regional transportation operation centers on the 1-81
Corridor in Virginia and have subsequently staffed, operated, and maintained these facilities since 2004.
Ms. Bond was the Technical Manager on this project and responsible for the requirements definition,
design, and development of the next generation OpenTMS Enterprise System. She managed the
$750,000 investment to upgrade numerous capabilities including adding new modules, integrating with
new and legacy ITS devices, and upgrading functionality within all existing modules. This effort was
completed using iterative deployments in both the VDOT Northwest and Southwest regional TOCs and
was delivered on-time and within budget.

Director of Engineering, Project Delivery - West Virginia Division of Highways (WVDOH),
Statewide Advanced Transportation Management System Deployment

Q-Free Open Roads provided a statewide ATMS solution as the backbone of the WVDOH statewide ITS
program. Ms. Bond was responsible for overseeing the OpenTMS customization and configuration for
the initial West Virginia Deployment in 2008. She worked with the project manager to coordinate
technical resources and manage the development and integration of the ATMS. She

provided programmatic Quality Assurance/Quality Control to ensure that OpenTMS was

delivered as specified.
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David Lebiedzinski
ATMS Solutions Architect

Education B.S Computer Science, Christopher Newport University
Certifications Oracle Certified Associate, Java SE 7 Programmer

Development Team Management, Specification Development, Product

Expertise Ownership, Java, React, Restful Web Services, GWT, Android
Years of
Experience 8+ years

Skilled in software development lifecycle management, from design to implementation.
Experienced in managing developmental efforts including remote development teams.
Well-developed cross functional team leadership skills. Knowledge in foundational
leadership theory. Proven ability to manage teams to successful completion and fulfillment

of product specifications.

Q-Free Experience
(2012 — Present)

Technical Lead / Product Owner — Automated Corridor Response

Simultaneously managed and lead efforts to provide an integrated corridor
management solution for multiple clients including the Interstate 76 Speed Limit
Corridor in Philadelphia and the Interstate 670 Lane Control Corridor in
Columbus, Ohio;

Designed and participated in development efforts to dynamically set speed limits
based on measured speed and weather input data, as well as recommending
lane control schemes based on lane obstructions;

Managed a full stack development system, with multiple interfaces between
system components, including third-party data feeds, and managing internal
development systems during testing phase; and

Worked with team members to identify and scrub product backlog to ensure
project completion.

Technical Lead — Truck Parking Management

Managed a remote development team to provide traveler information regarding
truck parking areas along interstate highways;

Integrated with a number of third-party vendors to complete integrations to gather

data and report status updates and respond to public information systems in real
time;

Managing sprint tasks and providing estimates for completion of project on time;
and

Demonstrated product progress to project stakeholders on a sprint basis and
involved in deployment support.

Page 10of 2
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Software Engineer | — Safety Service Patrol Mobile Application

Individually tasked with updating an existing android mobile application to assist
service patrol drivers to enter incidents and feed them into our core product;
Worked to develop a rest feed to provide an API for the mobile app to interface;
and

Eventually took over development of client application to complete project on
schedule.

Programmer | — West Virginia DOH and Virginia DOT Regional 911 Integrations

Implementing software to fetch regional cad 911 feeds from numerous venders
and consolidate alerts into our common product for faster response times;
Worked with various vendors to parse feeds and send updates to the core
OpenTMS system;

Responsibie for regional deployments and communication with clients for project
status and updates; and

Involved with maintenance issues after deployment phase, and upgrade efforts to
resolve issues.
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Mitchell Terry, Jr.
ATMS Deployment Lead

Education Associate of Applied Science: Information Systems Technology

Expertise System Administration, Network Administration, Software Management

Years of 10+ years in Architecting, Configuration, and IT Systems Administration

Experience 7 -

Professional Experience
{March 2016— Present)

Systems Analyst / Configuration Management & Deployment Coordinator (CM&D) -
VDOT Statewide
s Collaborates on requirements clarification and verification with client;

» Responsible for security, deployment, configuration management, workflow and
monitoring of VDOT Statewide ATMS platform;

s Collaborate with multiple parties and vendors to support the statewide effort;
e Works with VDOT's local TOC's to perform device integration and testing;

« Participates in Agile Sprint reviews providing feedback on requirements
implementation, design, deployment considerations; and

o  Works with Trainer to facilitate training.

Systems Engineer / CM&D Coordinator — PennDOT
e Worked with PennDOT operations, Network Administrators for Western Region
field device testing and deployment; and

« Provides oversight for deployment configuration management performed by
PennDQT.

Systems Engineer / CM&D Coordinator — IDOT - Peoria, IL
« Deployed and configured ATMS in local DOT environment.

Systems Engineer / CM&D Coordinator —ODOT 1-90/1-670 Pilot
s Deployed and configured ATMS on hosting platform; and

e Monitoring environment.

e Migration to AWS Cloud environment Mar 2020.

Q
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Prior Professional Experience

Systems Engineer; General Dynamics NASSCO-Norfolk | (2013 — Mar 2015)
e Analyze, resolve, and document issues in a 800+ user LAN environment
Consolidated two separate domains to a single integrated domain while
implementing security measures to ensure cyber security meets CIS standards;

» Continuous monitoring of systems and LAN to ensure operation and security
compliance;

¢ Implementation and administration of SCCM 2012 to manage enterprise assets;

¢ Knowledge and experience with Cisco, Juniper, Aerohive, Solarwinds, Symantec,
SAL, Powershell, VMWare, SCCM, Linux, windows, and various other IT specific
software solutions; and

e Supported various Audits including Sarbanes-Oxley and Cyber Security based
on CIS standards.

Technical Support Analyst; Metro Machine Corp. DBA. NASSCO-Norfolk | (2010 -
2013)

¢ Analyze, resolve, and document issues in a 300+ user LAN environment;

s Integration from a primarily Linux based infrastructure to a Windows Active
Directory;

« Provide support to End Users from a Help Desk environment;

¢ Assist and backup current network administrator on Windows and Linux Servers;
and

e Assist and support as needed with Sarbanes-Oxley audits.

PC Technician; Best Buy - Geek Squad | (2010 — 2011)

+ Responsible for diagnosing hardware and software issues on Mac and Windows
systems;

« Interact with consumers in a professional and courteous manner while working to
resolve issues; and

+ Ensure efficient and timely resolutions/repairs in accordance with company
standards.

Tech Support Representative; Liberty Tax Technical Support via Headway Staffing
i (2009 — 2010)

e Troubleshoot OS, Hardware, Networking, Printers, Software, etc.;
e Help create KB articles for re-occurring issues; and

» Provide remote support to franchise owners across the United States.

Page20of2 |  Mitchell Temry, Jr.
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Moises H. Lopez Jr.
ATMS QA/QC Lead

Education B.S., Computer Studies, Christopher Newport University
OOP, Design Patterns;
Java, TypeScript;
Visual Studio Code, Eclipse;
Expertise SQL (Oracle and Postgres);
HTML, XML, JSON;
Selenium Web Driver, Protractor, Cucumber, Chai, TestNG; and
Git, SVN, Bitbucket, Maven.

Years of

Experience AU

Overview

Moises Lopez is an accomplished and driven information technology professional
specializing in all aspects of the software development life cycle, including quality
assurance (QA)quality control (QC) methodologies, policies and procedures and network
administration. Mr. Lopez has proven strengths in meeting project requirements and
producing high quality software applications through excellent analytical, leadership, and
communication skills. He has experience hiring and developing individual team members.
He is committed to thoroughly assessing product quality to ensure excellent results and
customer satisfaction. Mr. Lopez is strong in automating testing using Java, Selenium,
TestNG, Protractor, Typescript, and Chai.

Professional Experience
(August 2018 — Present)

Director of Quality Assurance

+ Direct and mentor a team of quality assurance engineers in an agile driven
environment focused on all aspects of testing;

o Perform training of products to new hires in all departments due to being resident
product expert;

s Perform walkthroughs of software deployment and architecture of system to new
hires in all departments;

» Researched and finalized tools used for automation, integration, and
performance testing;

e Troubleshoot technical defects with engineering;

» Provide level of efforts for QA efforts to stakeholders;

¢ Deploy software to production environments;

« Advise agile teams on best software development cycle practices;

e Present product demos in face-to-face client meetings;
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* Headed on-site and remote user acceptance testing with operators to facilitate
acceptance of software;

+ Attend weekly meetings with customers to discuss project status;

« Collaborate daily with project/product managers, engineering, and system
engineering; and

+ Testing proof of concept applications in new AWS, Kubernetes, Docker
initiatives.

Senior SQA Engineer/SQA Manager (August 2012 — March 2018)

¢ Implemented new transition from email based QA process tracking to QA portal
and SpiraTeam for test case, requirement, and traceability management;

» Developed Java and TestNG Page Object Framework for automation suite used
by QA engineers;

» Created manual test cases used in user acceptance testing using requirements
and design specifications as guides;

» Performed performance tests against applications using JMeter;

» Deployed daily builds to QA environments and inform team of build readiness;
and

» Conducted training of products at customer sites.

Web Application Tester (March 2009 — August 2012)

e Supported quality assurance effort of product change requests, product trouble
requests, and new development of Navy Supply Information Systems Activity
(NAVSISA) Financial and Air Clearance Transportation System (FACTS) web
application.

SQA Specialist (Telecommute ) (August 2008 — March 2009)
* Analyzed design documents and functional specifications to create test plans for
assigned features; and
* Participated in weekly calls with out of state/country senior management to
discuss test results and status.

QA Lead ((December 2007 — August 2008)
e Supported quality assurance effort for meeting planning web applications for
pharmaceutical clients; and
» Created test plans without the assistance of detailed requirements or functional
specifications.

SQA Specialist (2000 — 2007)
¢ Served as an SQA expert within the department by mentoring new hires and
interns about all aspects of the software test cycle; and
* Served as the QA project lead for new pcAnywhere Access Server product.
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Billy Bartram
ATMS On Site O&M Support Lead

Marshall Community and Technical College - Computer and information

Educatin sciences, Web Programming (Two years’ university level)
Years of
Experience U

Professional Experience
(2017 — Present)

SE Level 1

Customer liaison;

Respond to operational questions and issues;

Troubleshoot and resolve hardware, software, and communications issues by
identifying options for the most expedient resolution of the problem. This may
include contacting the vendor for support, ordering parts, installing parts, and
verifying the system is operational;

Participate in client mandated meetings and change control processes;
Document network/system architecture, configuration settings, and
troubleshooting;

Procedures;

Design, install, configure and maintain a Windows Server environment including
Active Directory, DNS, DHCP, and 1IS;

Install, configure, and troubleshoot the company’s application software and
associated databases;

Perform hardware and software upgrades as needed on the network, server, and
workstations to ensure 24/7 business continuity;

| am responsible for the configuration, monitoring, and security of clients’ data
network;

Provide immediate response to monitored events that indicate a failure in a
mission-critical system;

Perform system backups and recovery using applicable backup software;
Provide on-call support during off-hours;

Provide resolution of critical issues by determining and implementing the best
course of action to restore the system to operational status;

Responsible for all server and workstation functionality, security, and analysis as
it relates to support of the Traffic Management System application. Ensuring that
the system is available 24/7;

Work with customer’s IT staff to comply with all related regulations and duties;
Install, configure, and maintain the organization's file servers and PC platforms;
Act as primary liaison with vendors;

Analyze current operations for opportunities to improve operational efficiency;

Page 1 of 2

Q

FREE

LEADING THE WAY



RESUME

Design and recommend hardware, software, or process improvements;

Manage the performance of multiple hardware and software platforms;
Recommends upgrades or improvements and supports development of technical
standards and applications;

Resolve server/PC problems and offers technical assistance to users;

Manage the acquisition, installation and maintenance of the organization's file
servers, database servers, and desktop computers;

Perform primary Help Desk function;

Work jointly with Database Administrator(s) and Software Engineers(s) to define
needs and requirements for continued operation, upgrade, and security of clients
systems; and

Document all work as server and PC system components are modified, updated
or installed.

Prior Professional Experience

CDI Corporation, NOC supervisor

I supervised the Network Operations Center at my last position. | had 2 locations
that | supervised. The clients that | had were Higher Education, Secure Research
Environment, Corporate technology Enterprise Level, and Level 1 and 2
Helpdesk. | had started as an analyst on the L2 helpdesk and moved into
different roles. | once supervised the contract for a helpdesk of about 100
empioyees and 4 team leads.
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Paul Hlasnicek
ATMS Training Delivery

Education The Pennsylvania State University, B.S., Applied Mathematics
Certifications Dale Carnegie High Impact Presentations
Software engineering, managing OpenTMS training, providing customer

Expertise support.

Years of

Experience SOuee
Overview

Paul Hlasnicek is Q-Free America’s ATMS Training Delivery with over thirty years’
experience in software engineering. Mr. Hlasnicek works closely with the Agile teams to
examine the requirements and create user stories and acceptance criteria for the
development team to follow. Mr. Hlasnicek has a high level of understanding of the
OpenTMS application and is very knowledgeable in how it pertains to the customer and
control room operations. Mr. Hlasnicek delivers his training program to stakeholders from
the operations level to the management level. This is done through closely analyzing and
evaluating the personnel that he will be training and creating the curriculum, agenda, and
delivery process. In addition to delivering the training sessions, he works closely with Q-
Free America’s Business Development and Technical Development teams to ensure that
the training curriculum, materials, and programs will be developed to include the most

recent deployment status.

Mr. Hiasnicek develops training plans that are customized for each customer. This
includes a full curriculum, agenda, and training schedule. Mr. Hlasnicek works directly
with the customer to create a training schedule that accommodates the operations staff
and satisfies the contract requirements.

Mr. Hlasnicek has developed comprehensive training programs for Q-Free America’s
511/Traveler Information Systems and ATMS clients. He has provided on-site and remote
web-based training for clients in Pennsylvania, Virginia, West Virginia, Delaware, and

Alaska.

Professional Experience
(July 2004 - Present)

ATMS Training Delivery
e VDOT ATMS Deployment
o Mr. Hlasnicek managed and delivered the training program for the VDOT
Traffic Operations Centers. He worked with VDOT management in
implementing the training plan for the traffic center supervisors and
operators. He works with operators and encourages an open dialog to
identify enhancements and process improvements in transportation
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operations centers. He provides onsite support during the application
deployment to insure a high level of customer support.
¢ PennDOT ATMS Deployment

o Mr. Hlasnicek managed the overall training program for the PennDOT
Traffic Operations Centers. He worked closely with the trainer and
insured that all training materials were up to date and relevant for the
customer. He works directly with the customer during and after the
application deployment to insure the highest level of customer support.
Mr. Hlasnicek creates and maintains an open dialog with the customer
and encourages them to share feedback. He works with the project
manager and the development staff to identify areas of improvement.
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Mary Farrell

511 Platform Executive Sponsor

Bachelor of Science, Mathematics; St. Peters University, Jersey City, NJ;
Graduate Studies in Operations Research; Steven’s Institute of Technology,

Edycgiion New Jersey; and

Graduate Studies in Mathematics; Courant Institute of NYU, New York.
Years of
Experience SRSl

Ms. Farrell has worked in technology since 1977 when she started her career with Bell
Laboratories as a researcher, supporting new telecom developments and customer
interface analysis. She moved to working for 1ISSS, a custom software development firm
serving the insurance industry. From there, Mary moved to the U.S. Navy Exchange
System where she developed and programmed their first Executive Information System
followed by automating the annual $2B budget planning process. Mary moved into the
technology consulting field where she designed and programmed custom software. She
has served as project manager for literally hundreds of projects. She focuses now on
managing customer and business relationships, making sure client expectations are met
or exceeded. Of her 35+ years working in technology, she has been involved specifically
with technology for the transportation industry since 2004.

Professional Experience

Account Executive — Pennsylvania Turnpike Commission (PTC)

Mary serves as the Account Executive for the Pennsylvania Turnpike Commission (PTC).
Information Logistics developed and hosts the PTC’s Emergency Notification System,
adaptive website, toll free Interactive Voice Response (IVR) system, traveler email
subscription services, TripTalk hands-free, eyes-free mobile app as well as other
applications integrated with internal PTC programs. Mary listens to the needs of agency
staff, and brings these insights back to the Information Logistics team, where they have
devised new/innovative methods and technologies to solve the problems. By leveraging
the traveler information IVR system to be used in reverse, the PTC was able to have
roving maintenance crews automatically called by the IVR. This allows crews to report
actual roadway conditions safely via voice recognition services. By leveraging an
operator console, a mobile app was developed that could dispatch technicians to repair
roadway facilities, and track their progress until repair completion.

Account Executive ~ GeoTalker™ Mobile Apps

Understanding that drivers need information about their route and also understanding
that access to information must be mobile-focused has been apparent industry wide.
However, delivering that information to travelers in a fashion that minimized distraction
was a challenge. In 2011, under Mary’s direction, Information Logistics invented
GeoTalker, a platform that supports hands-fee, eyes-free traffic alerts via mobile apps

and is interoperable across agencies and across geographic boundaries. Current Q
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deployments include Trip Talk for the PTC, 511PA for PennDOT, Drive Safe West
Virginia for WVDOT, Safe Trip NJ for NJ Turnpike Authority/NJ DOT, and Traffic Talker
England for Highways England. The app has evolved to accommodate smart work zones,
truck parking, speed limit changes, beacon messaging and other V2l initiatives.

Account Executive — Pennsylvania Department of Transportation, 511PA

Mary plays a key role in the 511PA ATIS program which has been twice awarded to
Information Logistics (2013 and 2018). The project included design and implementation
of the mabile-focused 511PA website, traveler email subscriber services, a phone system
supporting interactive voice response (IVR) and a hands-free, eyes-free mobile app with
accompanying agency management console. The 511PA system continues to advance
into new functions and features to facilitate traveler information services including plow-
tracker capabilities, special event planning sites, and custom event-driven IVR. The
mobile app is in an evolution toward more rapid delivery of micro-localized conditions,
with advancements working to bridge the gap as we move toward connected vehicles.

Senior Project Manager — HELP/511PAConnect

511PAConnect is Pennsylvania’s implementation of revolutionary development for ATIS.
In a cooperative effort with PTC, PennDOT, the Pennsylvania Emergency Management
Agency and the PA State Police, Mary worked to very rapidly design and implement this
new, two way communications tool for travelers trapped in long-duration queues on the
highway. This FEMA tested and approved product has been in use since 2016 in
Pennsylvania, and is currently being launched with NJDOT, GDOT, and MDSHA.

Leadership for Innovations
In addition to the new technologies devised by Information Logistics, Mary encourages
the team to think innovatively. Under her leadership, the company has developed:

* A highway emergency alerting platform; an automated internet radio station
product;

* Atolling app that can be used by drivers with no transponder and which can be
used by cash-paying customers (those who are underbanked or who choose not
to use credit cards); and

= A new Al program that will soon have initial testing at one or more agencies.
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Casey Krout
511 Platform Technical Support - Database and Data

Interfaces

Years of

Experience U

Casey Krout has been a database designer and programmer since 1998. The base to
any interactive program or app often involves a database and related programs, and
Casey has designed more than 100 web-based interactive programs/sites. His first work
in transportation was in 2004 when he began working on the Pennsylvania Turnpike
Emergency Notification System. His ideas to link an operations center interface with a
master database that could then disseminate a consistent public message helped win
two international awards for the Pennsylvania Turnpike. Casey develops using virtually all
mainstream languages, databases, frameworks, platforms and operating systems in both
bricks and mortar and cloud facilities. On a personal note, Casey is a Scoutmaster who is
a merit badge counselor for computers, digital technology, and programming.

Professional Experience

» 511PAConnect — Casey created the GIS interfaces for the 511PAConnect program
so that operations staff could easily draw a designated impact area for a trapped
queue situation, and have the system automatically generate the corresponding
shape file that is used by PEMA to issue an IPAWS alert to impacted travelers and
residents. He was responsible for building the interface with PEMA;

» GeoTalker™ — Casey developed the manual alert interface for GeoTalker mobile
applications, including DriveSafe WV. With this interface, alerts pertinent to static
geo-located events can be entered and then announced to travelers when the get
near the specified geolocation. He has adapted this interface to accommodate speed
limit changes, runaway truck ramps, truck parking data, and moving work zone
announcements;

« Pennsylvania Turnpike Commission (PTC) — The ability for the Pennsylvania
Turnpike Commission to enter traffic event information into the ENS system was
programmed by, and has been enhanced with multiple upgrades by Casey. Casey
has been the primary programmer for interfacing this system with a number of third
party data feeds including NOAA, INRIX and WAZE. He has also created portals for
construction managers to enter lane closures, and then to pass this information to
other systems that red-flag conflicting planned and unplanned closures. Casey
develops APIs for accepting data and for delivering data. He has written the
databases and programs that generate data feeds for the PTC to provide to the
public. Casey also developed and maintains the toll calculator and the over
dimensional truck permitting programs for the PTC;
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¢ Pennsylvania 511 System — Casey was responsible for creating the web map and
all the web map layers for the 511PA system. A key challenge for the system was to
accept single video streams from each camera and securely reflect these streams to
the public, and Casey developed the programming that made the video reliably
delivered to PCs and mobile devices. As additional enhancements were requested,
Casey designed and built the plow-truck tracker data interface and GIS layers. His
final product is a dynamic, interactive plow truck layer that changes views at different
zoom levels. Casey’s ability to manage and display GIS data was instrumental in this
implementation.
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Matt Farrell
511 Platform Technical Support - Mobile Apps & GIS

Specialist

Master of Computer Science; University of lllinois (Urbana-Champaign),
Champaign, lliinois; and

Bachelor of Science in Information Systems, Minor in Management; New
Jersey Institute of Technology, Newark, NJ.

Education

Matthew Farrell has previously worked as a developer for the financial institutions Dow
Jones and Vanguard, but during his past 8+ years he has been responsible for developing
many innovative programs for the transportation sector. While he is responsible for the
creation of the GeoTalker apps, he has also created a series of private apps which are
used primarily by agency/business staff to help the organization achieve greater
efficiencies and expense reductions. Matt has studied and actually developed cloud
technologies. He works adeptly with systems and cloud provisioning technicians, offering
guidance and devising new ways of leveraging cloud capabilities to achieve greater levels
of automated provisioning making apps respond more rapidly to spiked demand.

Matt is the key person who develops geocentric advisory alert applications for both iPhone
and Android that are utilized by domestic and international traffic agencies (Drive Safe WV,
511PA, SafeTrip NJ, etc.). He also provides entirely new modules and maintains major
Pennsylvania Tumnpike advisory-related programs. He developed traffic data processing
systems for use on the back-end of the map, IVR, and mobile services which have been
used for the PTC, PennDOT, VDOT and for the 511-in-a-Box product. Matt has also
leveraged GeoTalker features for a connected corridor app with SUNY Avail and NJDOT.

Professional Experience

e IVR — Matt is the senior programmer responsible for IVR systems. Matt works closely
with ILOG’s Chief Innovation Officer to develop the practical implementation and
integration of new technologies for IVR. Matt has developed IVR systems for traveler
information, for toll calculations, for weather, and for surveys during emergencies. He
has been a strong advocate of cost reduction methods for IVR systems, including SIP
to SIP communications.

» GeoTalker™ — Matt is the key person who develops geocentric advisory alert
applications for both iPhone and Android that are utilized by domestic and
international traffic agencies (DriveSafe WV, TRIP Talk, 511PA, SafeTrip NJ, etc.).
He also provides entirely new modules and maintains major Pennsylvania Turnpike
advisory-related programs. He developed traffic data processing systems for use on
the back-end of the map, IVR, and mobile services which have been used for the
PTC, PennDOT, and for the 511-in-a-Box® product.

o Pennsylvania Turnpike Commission (PTC) — Matt developed several systems for
various aspects of central management, including an integration of website credit
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card payment processing, modules of the emergency notification system, human
resources management system, SCORE commissioner secure document sharing,
and others. His work to date has given him a clear understanding of what it takes to
integrate tolled and non-tolled agencies into a single, cohesive ATIS;

* Virginia DOT — Matt developed the mobile apps for the 166 and 164 dynamic,
congestion based tolling;

o Distributed Systems — Developed a distributed storage cloud system with socket
programming, hash-based indexing for storage selection and rudimentary bloom
filters for retrievai;

 Advanced CS Research — Conducted a usability and enhancement analysis on the
Julia programming language to offer insight into current usage patterns of popular
functions and syntax in Julia;

* Advanced Data Management — Created a new index type for MongoDB (an R-Tree
for n-dimensional polygons) and partially integrated it with the MongoDB source for
research analysis.
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John L. Farrell, MPA, PMP
511 Platform Implementation Manager - 511 Platform O&M

Support Lead

Master of Arts in Criminal Justice; Temple University, Philadelphia, PA;
Master of Arts in Security Studies (Homeland Defense & Security); Naval
Education Postgraduate School, Monterey, CA;
Master of Public Administration; Villanova University, Villanova, PA; and
Bachelor of Arts in Political Science; Villanova University, Villanova, PA,
Project Management Professional; Project Management Institute; and

Certifications
PMP Number: ]l Project Management Institute.

John’s tenure in the US Marine Corps (2000-2007) and local government (2005-2014)
comes with an unrivaled knowledge of management practices for the public sector and
how to apply them for an efficient implementation. Having served as a Deputy Managing
Director for the City of Philadelphia, John is an expert at developing and executing cross-
agency and cross-departmental projects. At the City, John helped coordinate the delivery
of city services in high-crime communities, managed a budget in excess of $20 million,
oversaw the administrative functions for the Managing Director’s Office, and was frequently
assigned to integrate new programs in city operations. John’s passion for technology,
coupled with his in-depth knowledge of Information Logistics products makes him an ideal
project manager for this assignment. He has overseen the implementation of mobile
applications for the New Jersey DOT (CV pilot project), lllinois Tollway (pilot program), the
North Texas Tollway Authority (TrafficMate), as well as managed traveler information
systems like 511PA and HELP/511PAConnect. John brings a wealth of organizational
government project management experience, as well as a passion to use technology to
facilitate emergency preparedness and generally communicate with the local community.

Professional Experience

Project Manager — HELP / 511PAConnect

John is the lead for implementations of the Highway Emergency Linked Platform (HELP),
an innovative system for establishing two-way communications during trapped queue
events. John was heavily involved in the initial requirements gathering, overseeing
development, and training agency staff. He has overseen implementations in
Pennsylvania, New Jersey, and Georgia, and is currently working with Maryland and
other states to improve their emergency communications capabilities.

Project Manager — Pennsylvania Department of Transportation, 511PA

John is the project manager for 511PA, and during his time he has overseen the system’s
expansion. John has managed a host of upgrades, including: a major update of the
511PA mobile application; an expansion of winter service information that includes
tracking individual plow trucks via the 511PA website; the development of project-
specific, adaptive websites with real-time traffic data; the creation of custom sites for
special events including the 2015 Papal visit to Philadelphia and the 2016 Democratic
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National Convention; and a host of commercial vehicle related services. John is currently
overseeing the 511PA’s IVR transition from a traditional system into an artificial
intelligence-based system that responds to natural language requests.

Project Manager — NJDOT/SUNY, Connected Corridor Mobile Application

John was the lead for ILOG in the development of a pilot connected corridor mobile
application for NJDOT. In conjunction with researchers from the State University of New
York (SUNY) at Albany, John led the ILOG build of a mobile app that collected data to
assist commuters in determining whether they should drive or take mass transit to a busy
area of central New Jersey. The app successfully incorporated data for traffic/travel
times, and compared them with real-time information for trains and busses. The app also
introduced the concept of a virtual DMS, which allowed travel times for custom routes to
be played at any point in the state, based on the DOT’s preferences.

Project Manager — Pennsyivania Turnpike Commission, via AECOM

As part of a larger contract with AECOM, Information Logistics was hired to build a
custom project management tracking site for traffic operations projects. John served as
the project manager for this complex build. The site incorporates user-friendly interfaces
with a robust back-end system to manage and report progress on large, multi-year
projects.

Military Experience

United States Marine Corps Reserve (2000 — 2007)
+ [E-6/ Staff Sergeant; and
¢ Combat tour in Operation Iraqi Freedom.
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Beth Abruscato, MBA, PMP
511 Platform QA/QC Lead

Master of Business Administration, with a concentration in MIS; Temple
Education University, Philadelphia, PA; and

Bachelor of Science, Chemistry; University of Delaware, Newark, DE.
Project Management Professional; Project Management Institute; and

Certifications
PMP Number: -Project Management Institute.

Since 2000, Beth has helped assure that quality products are accompanied by quality
business and administrative management. Beth is also responsible for testing and
documentation. Under her guidance and direction, implementation testing for the 511PA
project was thorough and smooth, helping the short time-frame launch to happen with
confidence that the deployment would work as expected. Beth also serves as project
manager for the many ad-hoc custom programming projects that are requested by both
PennDOT and the PTC, and assures correct functionality through her testing procedures.

Professional Experience

Project Manager — Pennsylvania Turnpike Commission (PTC)

Since 2012, Beth has been the lead project manager for Information Logistics on most
work for the PTC. Her scope of projects includes the development of websites,
management consoles, emergency notification systems, procurement administration,
human resources systems, secure communications channels for commissioner planning,
and managed performance metrics. She has overseen the technological implementation
of many high-visibility projects, including the original Trip Talk implementation, the
redesign of www.paturnpike.com, several cashless tolling initiatives, Operation Orange
Squeeze, internal safety initiatives, PTC University, All [deas Matter, and a host of others.
Beth’s experience with the PTC gives her a unique knowledge and perspective of
transportation operations.

Project Manager — Pennsylvania DOT (PennDOT)

Information Logistics has sub-contracted to other vendors on projects for PennDOT. On
several of these, Beth has been the project manager. She has managed web and mobile
app development projects, including work for the State Transportation Innovation Council,
and the implementation of a survey tool that was used to assist in garnering feedback on
capital project plans for the Commonwealth. Her projects were known for delivering high
degrees of quality, with intuitive, user-friendly interfaces.

Manager — Admin and QC Management

Beth and her QC team make sure that testing is done before passing the initial product
for customer review and oversees test plan completion. She works closely with the
project manager so that administrative and billing tasks are completed, documented and

billed appropriately.
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Rudy Kappra
511 Platform O&M Support Lead

Ongoing certifications for Microsoft and Security programs;
Control Data Institute, Philadelphia, PA, - Associates Degree in Computer

Education Science; and
Temple University, Philadelphia, PA - Studies in Communications and
Rhetoric.

Years of

Experience S0+ s

Rudy Kappra is the key to our systems administration section. Whether he is provisioning
additional servers or managing our 24X7 support, Rudy is always ready to support our
network, our systems, and our clients. His 30+ years of experience in technology
(specifically in the transportation industry since 2004) make him one of the most effective
system engineers in the industry.

Professional Experience

Cloud Computing - Manager — Extensive experience with cloud computing on both
VMware and Amazon AWS including capacity planning, server builds, acquisitions,
and network infrastructure to deploy and manage 200+ servers on a global scale.
Capacity planning and implementing VOIP/SIP protocols for provisioning 511PA IVR.

Secure Systems — Responsible for provisioning Linux (Debian/Ubuntu/Centos,
Qmail, Nagios, database, DNS) - Windows (Server 2008, 2012, exchange, AD, Web
Database) on both AWS and VMware infrastructures. Design, implementation,
configuration, management and backup initiatives for MS SQL Database Mirror as
well as distributed MySQL clusters for both 511PA and Information Logistics
GeoTalker™ applications.

Performance Guarantee — Configuration, writing plugins for monitoring software for
integration with NAGIOS and provisioning and monitoring streaming camera servers
(WOWZA) to maintain multiple SLA requirements across diverse platforms and
applications.

Clients — Rudy and his team play an important role in every deployment, including all
GeoTalker™ mobile applications. Rudy is responsible for setting up the
infrastructure, communications, security and monitoring for each implementation.
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Roman Sokolov
511 Platform User Experience Support - Web, App Layout

and Design

Associates Degree in Multimedia Design and Animation; Camden County

Education College, Blackwood, NJ; and

Studies in Programming — Visual Basic, SQL, Oracle, HTML; CSC Institute.
Years of
Experience G gvears

Roman has more than 18 years of experience in web design, graphics, and animations.
From web page to mobile applications, Roman produces creative and intuitive user
interface designs, including those seen on the 511PA website and GeoTalker™ mobile

apps.

Professional Experience

Pennsylvania Turnpike Commission (PTC) — Roman has done extensive design
work for the PTC on a variety of projects. His design style and influence can be seen
throughout www.paturnpike.com, including the main style sheet. He has also done
project-specific work, ranging from iterations of Turnpike Mike, to animated videos for
cashless tolling communications, to providing the web design to some of the
Operation Orange Squeeze websites. He's also the force behind several of the PTC
website’s holiday and promotional animations.

GeoTalker™ — Roman was the driving force behind the re-design of the GeoTalker
mobile apps. DriveSafe WV, Trip Talk, 511PA, and the others have received
extensive madifications, and their user-friendly interface is there thanks to Roman’s
ingenuity. While each of the apps have similar layouts, Roman ensured that each had
a look and feel that matched each agency's style and preferences.

Pennsylvania DOT — Roman has also been responsible for high visibility projects
with PennDOT, including: the evolving layout of www.511pa.com, the presentation of
new features (like plow truck tracking) on the web map, and the implementation of an
interactive survey tool that was used to assist in garnering feedback on capital project
plans for the Commonwealth.

Roman designs using a wide variety of tools, including: HTML5, JavaScript, Flash,
Action Script, jQuery, AJAX/XML/JSON, CreateJS, HTML5 Canvas, Bootstrap,
Adobe Suite (Photoshop, lllustrator, Premier, InDesign, After Effects, and
Dreamweaver), Quark, Autodesk 3DS Max, and Microsoft Visual Studio.
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SKYL|NF
Brent Isenberg TECHNOLOGYSOLUTIONS
Video Account Manager

Masters Business Administration — University of Maryland; and

Education . . ) ) . .
B.S. Mechanical Engineering — Valparaiso University.
Years of
Experience 30+ years
Overview

Mr. Isenberg has over 30 years of experience in engineering, business development and
client management in the Power, IT and ITS industries. As a Senior Relationship
Manager at Skyline, Brent is responsible for maintaining and growing relationships with
key DOT accounts around the country. His job is to fully understand the customer’s
stakeholders, operational environment, technical architecture and business goals. Brent
is the main point of contact for DOT customers and is aware of all maintenances,
upgrades, system utilization data and other important factors for each of his client. He
has been directly involved with the development of Skyline’s video sharing market since
2013 and has been responsible for six regional/statewide video sharing network
deployments as well as the sale and development of other key products such as
Skyline’s mobile video units and the video wall product.

Professional Experience
(August 2013 — Present)

Business Development

« Mr. Isenberg has been responsible for business development, relationship
management and thought leadership for the Skyline video product group at
Skyline. Brent has been involved in the sale and deployment of statewide video
sharing networks for the states of South Carolina, Tennessee, Michigan and
most recently lowa. He has a thorough understanding of the technical
architecture and operational use cases that DOT’s utilize for Skyline's video
products. As relationship manager, Brent is responsible for being the main
contact for customers to discuss system status updates, upgrades and reporting
as well as helping customers achieve their business and operational goals with
all of Skyline’s products and services.

Prior Professional Experience

Director Marketing and Business Development (December 2011 — August 2013)
« TS America is a 501(c)3 non-profit organization and is the leading advocate for
deployment of Intelligent Transportation System (ITS) technologies that improve
the safety, security and efficiency of the nation's surface transportation system.
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My position focused on bringing sound private sector business principals to the
marketing and meetings group, resulting in the following accomplishments:

o Managed $1.8M annual meeting budget, including internal resources and
external contracts. Managed the logistics and meeting planning and the
marketing and sales activities.

= Led the effort to revamp multiple programmatic and financial
elements of the meeting resulting in a 50% increase in bottom
line revenue from 2012.

o Led the marketing and sales outreach to ITS community, including state
and local governments and private companies to support industry events
through sponsorship and participation.

=  Sponsorship revenue increased 35% due to right-sizing price to
benefits and product mix. o Public sector attendance increased
75% due to restructured registration model, program and
significantly increased marketing and outreach plan; and

= 11% increase in exhibiting companies.

o Development of new regional meetings model focused on topical based
meetings. The new model demonstrates large public and private demand
and 10-1 increased ROI for ITS America when compared to larger
national meetings;

o Developed collateral supporting annual and regional meetings and
general association services; and

o Leading efforts to implement document and project management
software that will lead to significantly streamlined communications and

task delivery.

LogicTree Corporation, National & Regional ITS Sales Director, (March 2004 -
December 2011)

Led sales of ITS Traveler Information Systems for 511 (Traffic) and Transit
Information Services for state and local governments on a national and regional
basis;

Managed multi-company project proposal teams, determining project approach,
messaging and strategy. Primary proposal writer for all major opportunities in the
company, ranging from $.5M to $18M in contract value, leading to a recognized
market leadership in traveler information services;

Managed product/service development and positioning for automated services
based upon market research and a thorough technical understanding of system
design;

Authored and conducted frequent industry presentations and webinars to
national and regional organizations, expanding the market knowledge and name
recognition for LogicTree and driving sales pipeline; and

Main contributor and author for company collateral, email and mailing campaigns
and website content.

Page 2 of 2 | Brent Isenberg
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Michael Branan
Video Management Lead and Video Management

Deployment

Bachelor of Science in Information Systems (BS) with a concentration in
Security, Johns Hopkins University

Associates of Science in Information System Security (AS), Anne Arundel
Community College, Magna Cum Laude

AWS Certified Solutions Architect — Associate;

SAFe 4.0 Program Consultant (SPC4);

Juniper Networks Certified Specialist, Security (JNCIS-SEC);

Juniper Networks Certified Associate, Junos (JNCIA-Junos);

JNCIA-ER;

JNCIA-SSL;

Juniper Networks Certified Associate, WX (JNCIA-WX); and

Cisco Certified Network Associate (CCNA).

Education

Certifications

Years of

Experience 1ok yeurs

Mr. Branan has over 15 years of experience in network engineering and software
development. He is responsible for leading the software design, implementation, and
testing of the Skyline product line and custom software development provided by Skyline.

Mr. Branan has experience designing large scale video distribution systems for multiple
state departments of transportation across the country providing access to live traffic
cameras to millions of public users. In addition, he has designed several video
interoperability solutions that allow separate agencies to securely share video with one
another without requiring them to change their existing video management systems.

His work in the video interoperability field has ranged from consulting for a statewide
video sharing solution to creating focused products that serve state agencies and first-
responders, allowing them to more effectively carry out their duties and more effectively
serve the public.

Professional Experience
April 2007 - Present)

Skyline Network Engineering, LLC d/b/a Skyline Technology Solutions, Network
Engineer

Mr. Branan is responsible for supporting network and systems related requirements for
Skyline customers. He performs security vulnerability assessments and develops detailed
analysis and reports of findings. He also provides network and systems support for a
large ISP / datacenter in Baltimore city.

Mr. Branan leads a team of developers and testers who are responsible for the
continuous evolution of the Skyline products and services and will ensure the
implementation for MDOT follows the latest revision and design criteria.
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Prior Professional Experience

Layer8 Consulting, Network Engineer

As a Network Engineer Mr. Branan provided various security and network consulting
services to companies in the Baltimore Washington area. He provided cross-vender
testing, analysis, and recommendations for custom WAN Accelerator solutions. Tested
WAN accelerator equipment from Juniper, Cisco, BlueCoat and RiverBed. Assisted in the
deployment of WAN accelerators across a global network which include Data Centers in
both the US and Europe. Solution enabled server consolidation, which resuited in a
significant reduction of IT support costs. Performed security vulnerability assessments
and provided detailed analysis and reports of findings. He worked with the customers IT
staff to design a new global IP scheme; set forth a migration plan to new MPLS based
backbone. In addition, he also designed, implemented, and documented a node
configuration and IP management solution.

DataPoint, Network Engineer

As a Network Engineer Mr. Branan maintained the WAN network which included multiple
upstream and downstream BGP peers and used IBGP and OSPF within the autonomous
system. He monitored DataPoint's network using SNIPS, Syslog, and SNMP. Designed,
tested, documented and deployed custom managed firewalls, VPNs, servers, routers,
and SAN backup solutions. He developed product training material to be used by the
Network Operations Center (NOC). Mr. Branan developed and implemented security
policies for the internal office network. He maintained Honeywell Closed Circuit Video
(CCTV) monitoring system. He maintained HID ProxCard system and access lists. Mr.
Branan also maintained DataPoint’s Email Servers and shared web hosting servers (both
UNIX and Windows). He generated custom security, billing, and PBX reports as needed
and provided Tier 3 support to the Network Operation Center.

Mr. Branan was also awarded as Employee of the Month for September 2005. In
addition, he was recognized for consistently going “Above and Beyond” normal duties.
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Matt Szostek mlsoﬁ

Video Management Maintenance

Education Towson University — Computer Information Systems / Minor, Economics

Production software deployments (Java, WeblL.ogic, WebSphere, etc);
SDLC models of Agile/Scrum, Waterfall, CI/CD, and RAD;
Apache configurations;
Monitoring and reacting to system alerts;
Certifications Systems architecture and potential failure points;
Familiarity with Cloud systems; AWS, ACL, Google Drive, efc;

Educated/experienced in fundamentals of OOP using Java, C++, C#, .NET,
PERL, PL/SQL, and VB; Source code editors (emacs, eclipse, VI);
Development through HTML & XML as well as DOS/UNIX shell scripting; and
JavaScript for ad tags and ServiceNow system deployments.

Operational Duties: Production software deployments (Java, WebLogic,
WebSphere, etc)., SDLC models of Agile/Scrum, Waterfall, CI/CD, and RAD,
Apache configurations, Monitoring and reacting to system alerts, Systems
architecture and potential failure points, Familiarity with Cloud systems; AWS,
AOL, Google Drive, etc.

Operating Systems: Effective with Windows, Mac OSX, and UNIX/LINUX,
Windows — 3.x, 95/98/2000/ME NT, XP, Vista, 7/8, 2003/2008 Server,
UNIX/LINUX — Solaris SPARC, Redhat, Cent OS.

Tools & Applications: Database management & tools: Oracle 9i/10g/11g,
IBM’'s DB2, MS Access, & MySQL, Productivity: Google Docs (Drive), MS
Office, MS Visio, Acrobat, Ticketing systems: JIRA, ServiceNow, ZenDesk and
Remedy Web debugging tools: Fiddler, Wireshark, and Firebug.

Engineering: Educated/experienced in fundamentals of OOP using Java, C++,
C#, .NET, PERL, PL/SQL, and VB, Source code editors {(emacs, eclipse,
VI),Development through HTML & XML as well as DOS/UNIX shell scripting,
JavaScript for ad tags and ServiceNow system deployments.

Hardware Support: Windows PC/Server & SUN maintenance, upgrades,
repair, and troubleshooting, Basic network troubleshooting, analysis, and
component/topology knowledge, Management of devices at remote data
centers.

Expertise

Years of

Experience 10+ years

Mr. Szostek is a dedicated technology professional with 10 years of experience in
Operations, Tech Support, and QA practiced in all SDLC aspects of production
applications from design to post-release, including product sunset. He has a Passion for
continuous improvement and operational excellence through the creation of technology
efficiencies allowing proactive enhancements.

Mr. Szostek is resourceful and organized muliti-tasker adaptable to the rapid introduction
of new technologies and cited by executive management for excellent oral and written
communication ability. He also practiced in core management disciplines of ITIL including
Incident, Change, Request, Reporting, and Problem.

(November 2014 — Present)

Professional Experience Q
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Skyline Technology Solutions, Operations Manager

Mr. Szostek is Skyline’s Product Operations Manager with his responsibilities including,
managing a team of 6, building and maintaining relationships across Skyline’s external
DOT clients, oversees support of external clients on Skyline software/hardware in North
America. He also is involved in recruitment and training of new employee team members.
He applies ITIL policies in relation to Incident, Service, Knowledge, RCA, and Post
Mortem management and serves as the steward in the role of Video Service Owner.

He composes weekly status and staffing reports regarding the state of operational
weliness across Skyline product customers, review, edits, and enhancements of existing
SLAs and writes Executive level (CEQ, CTO, EVP’s, etc.,) communications regarding
high visibility issues. He also authors customer documentation including
infrastructure/network diagrams, operating procedures, and systems and provides
reporting and analysis of incidents and service work.

He also maintains relationships with Skyline’s local and nationwide clients, procures new
hardware and stewardship of hardware installed at remote data center(s) for both
internally hosted and external clients and reviews Change Management requests, defines
policy, and participate in CCB review meetings. Mr. Szostek also is responsible for
maintaining and tracking available data center space and represents Skyline as a Senior
representative at Summit Team meetings. Mr. Szostek has supplemented his knowledge
through coursework, on/off site training seminars, and self-improvement books.

Prior Professional Experience

Advertising.com/Aol, Sr. Tech Manager

Mr. Szostek was the Sr. Tech Manager, for the Advertising Technical Support division. As
the Sr. Technical Manager, he built and maintain relationships across AOL’s internal
advertising leadership stretching company verticals and international boundaries and
oversee support of externalfinternal clients on Advertising products in North America,
Europe, & Asia. His responsibilities included adherence to requirements for legal,
regulatory, information security, and compliance.

He formed and managed an international team of 13 employees across 5 offices, 4 time
zones, and 3 continents and was responsible for shepherding the safe and accurate flow
of Billions transactions/day through the various ad systems utilizing a Hadoop/Big Data
apparatus.

Advertising Technical Support, Associate Manager

Mr. Szostek was promoted to management after six months and granted supervision of
three direct reports. His duties included, managing daily operations, providing expertise
to external/internal clients on all products internationally. He also provided Tier 2
escalation support to internal customers, as well as members of Technical Support and
guided members of Technical Support with business communications as operational

issues arise.
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4.3.1.11 Copies of any staff certifications or degrees applicable to this project

Team Q-Free staff certifications can be found in the page to follow.

CRFP No. DOT2000000001 | June 24, 2020




has granted

CHRISTOPHER BUTLER

Wwith this

Certificate of Completion

In recognition of the successful course completion

on this tenth day of August, || G

in Norfolk, VA
and earned 35 PDU/Contact Hours for

PMP® Exam Preparation Course

f
St
John Smith, PMP, SCPM

Chairman of the Board

PMi REP #: [ Course (D: [ NEGNG

of the Project M: Institute, Inc. Copyright and all rights reserved.




Utica anllzgz
@o all twho read these presents, Greeting

MWhersas

(ulleen 3. Cleary
wwa@mwmmwm W/ym Zm@
Fawe e

g
Bacheloy of Sciener

Bhoroof L this Dplorar swith o scal of the Univeraity bear coitnati
%’am al :%/‘QMM o He e%aé P N %A Hes livendiadh

o 1 A

%?,é Gahor 2w 4
Presidint, Htien Flllege of Syracuse Hniversity Chancellor







This certifies that

Paul Hlasnicek.

has met the required standards for completion of the

Dale Carnegie® High Impact Presentations

and is hereby awarded 1.6 Continuing Education Units (CEU’s)
as set forth by Dale Carnegie I Associates, Inc.

€ pugomen Al

Chairman of the Board

Chief Executive Officer
cuss +[ DR



r

"1'.':";."/ Y. R S Am"f*,vﬁf s rf" A 3 (r
The Carey Business &rhaol

Ay e
(A i

Alichac! Bobert Branan
He wbegire o
Bachelor af Science
Fnfarsziton Syniisd

( all Mo vghts, Rewetd sanl pos cabeged wxibe e ey L et

} 1 A4
A T, Ay

v ster e Seal of #e Wiioersity af Balimots, CHavyland




aWS training and Support & FAQs [Engish ¥
certification

Candidate Login

Michael Branan
AWS Certified Solutions Architect - Associate

Active




an Wnivergi

u)éw:: Lhe necommendalenrt m/ fhe %w@
and éﬁ e ef?/tz{%ﬁf{jz r}/ Hhe Board &,/’ %faﬂé
/f &he Q//ﬂwxaw{}t n)fy}d‘/é'% (% ;./i//i/azfyé’/m/

Matthew Martin Szostek

. A‘w@ !Mi&(fﬂ/ the zfym {/

Buchelor of Science
Gamputer Information Systems

ceith atld ﬂf/&i Aerord and /@M}r(/éw.f e e tinelon Ww&/a(ﬂwy&

,_%m andon 8. seal f/ L%‘mﬂ “Ywewerdety cr u%@;y//amz/

i urn ‘/t‘e 'ﬂ”rau’x);{%e’aqé‘ Frseint’ zfﬂa Lmpmrniily
S b W acrandy « Iﬁad’ 4:;’ {‘w’l"ﬂt"

COE P g (4@% S A smeran

/J:f-w”/én 3 For rvsd wms
Yece f’m&/m/,/ Frastommve. CEiasme




This is to certify that

Matthew M. Szostek

Hzas achieved the
ITIL® Foundation certificate in IT Service
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John L. Farrell
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IN ACHIEVING AN ORCGANIZATIONAL OBJECTIVE THROUGH DEFINING AND OVERSEEING PROJECTS AND
RESOURCES AND IS HEREBY BESTOWED THE GLOBAL CREDENTIAL

Project Management Professional (PMP)®
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4.3.2. Mandatory Qualification/Experience Requirements

The following mandatory qualification/experience requirements must be met by the Vendor as a part of its
submitted proposal. Vendor should describe how it meets the mandatory requirements and include any areas
where it exceeds the mandatory requirements. Failure to comply with mandatory requirements will lead to
disqualification, but areas where the mandatory requirements are exceeded will be included in technical scores
where appropriate. The mandatory qualifications/experience requirements are listed below.

4.3.2.1 References (minimum 3, maximum 5 references) (no WVDOH references permitted), including name,
agency, address, phone and email.

Q-FREE REFERENCES
Pennsylvania Department of Transportation (PennDOT) ATMS and 511 Platform Deployment

Ryan McNary

Manager

Bureau of Maintenance & Operations
1310 Elmerton Ave

Harrisburg, PA 17110

T: 717-346-4404

Email: rymcnary@pa.gov

Scott Benedict

Functional Architect — Consultant

Bureau of Maintenance and Operations

400 North Street 6th Floor, Harrisburg, PA 17120
T: 717-783-1903

Email: c-sbenedic@pa.gov

Virginia Department of Transportation (VDOT) Northern Virginia ATMS/VDS and Data Gateway
Deployment / Statewide ATMS Implementation

Ken Earnest, P.E.

Assistant Division Administrator
Virginia Department of Transportation
1401 East Broad Street,

Richmond, VA 23219

T: 804-786-9743 / 804-263-4867 (cell)
Email: Ken.Earnest@vdot.virginia.gov

John Shaw, Transportation Technology Manager
VDOT Central Office

1401 E. Broad St.

Richmond, VA 23219

T: 804-786-2839

Email: John.shaw@vdot.virginia.gov
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lowa Department of Transportation (lowaDOT)

S. Sinclair Stolle, P.E.

Traffic Management Systems Engineer
lowa Department of Transportation
800 Lincoln Way, Ames, |A 50010

T: 515-239-1933

Email: sinclair.stolle@iowadot.us

ILOG REFERENCES

Pennsylvania Turnpike Commission

Lorie Gray

700 S. Eisenhower Blvd.
Middletown, PA 17057
T:717-831-7720

Email: lgray@paturnpike.com

SKYLINE REFERENCES

Maryland State Highway Administration (SHA)

Name: Rick Dye, CHART Systems Administrator
707 North Calvert Street

Baltimore, Maryland 21202

T: 410-582-5619

Email: rdye@sha.state.md.us

4.3.2.2 Descriptions of past projects completed entailing the location of the project, project manager name and
contact information, type of project, and what the project goals and objectives were and how they were met.
(minimum 3 projects completed/in operation in the past 5 years)

PENNSYLVANIA DEPARTMENT OF TRANSPORTATION (PENNDOT) ATMS DEPLOYMENT

Dates:

September 2012 - Present

Project Manager:

Colleen Bond

Description of Project:

In 2012, Q-Free was selected to design and implement the ATMS and 511 Platform for PennDOT around
OpenTMS. The project began in September 2012 and over the course of three deployment phases, Q-Free
transitioned all 11 districts over to the new statewide ATMS.

The ATMS platform project includes services to design, develop, implement, test, maintain, and support a
single statewide platform to promote coordinated traffic management and operations across the
Commonwealth. The project has deployed to all the Pennsylvania regions achieving their goal of a statewide
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system. The initial contract completed on time and on budget at the end of August 2017. We are currently in a
maintenance period. The system supports intelligent responses to incidents and planned events, shared
control of all existing and future ITS field devices, data fusion and travel time computation, and integration with
existing PennDOT systems, business partners, and adjacent state systems. In addition to managing the ATMS
deployment, the project has also included various task orders, such as an ICM module, Signal module with
MAXVIEW integration and other scheduled enhancements.

The PennDOT ATMS platform is a fully centralized web-based solution accessible by PennDOT staff across
the state. The system is hosted at the PennDOT Server Farm in Harrisburg and maintained by PennDOT IT
Staff who are responsibie for providing the hosting platform, handle all installations, and provide tier 1 support.
OpenTMS controls over 1600 ITS field devices with modules deployed for DMS, highway advisory radio, traffic
detector stations, and CCTV. OpenTMS is integrated with the statewide condition reporting system (RCRS) to
coordinate planned event and incident management. Events are managed within RCRS, but operators use
functionality in OpenTMS for resource planning (device scheduling) and rules-based automated incident
response. The OpenTMS travel time engine generates statewide travel times that are displayed on message
boards.

Enhancements to the system include a freeway service patrol log, data fusion hub for EZPass tag readers, and
an ICM module that will be used by District 6 to better manage congestion associated with major construction
projects along 1-95 and I-76. Along |-76 the system monitors traffic and provides automatic queue detection
and response alerting driver of congestion ahead. With the addition of the new Signal module, configured
timing plans can be activated in response to incidents or work zones for a more efficient flow of traffic.

VIRGINIA DEPARTMENT OF TRANSPORTATION (VDOT) NORTHERN VIRGINIA ATMS AND DATA
GATEWAY DEPLOYMENT / STATEWIDE ATMS IMPLEMENTATION

Dates:

2002-Present

Project Manager:

Dan Skiffington

Description of Project:

In September 2016, Q-Free was awarded a sole-source contract by VDOT to develop their statewide ATMS
platform around OpenTMS after a significant contract default by one of VDOT's service providers. This ATMS
project has a very aggressive schedule and highly complex business requirements. The Statewide ATMS
project includes services to design, develop, implement, test, maintain, and support the statewide platform.
The VDOT Statewide ATMS is a fully centralized web-based solution accessible across the state (5 TMCs
operating off a centralized database structure). The system is implemented on a high-availability, fully
redundant architecture, including a secondary hosting site (in Atlanta, GA), designed for 99.99% annual
uptime. Q-Free is the process of transitioning VDOT’s ATMS solution from disparate regional systems to a fully
integrated statewide system and decommissioning several legacy systems (Parsons, |-66 corridor system and
Kapsch’s, Hampton Roads System, Dynac) and migrating other external applications previously built by Q-
Free (including statewide Condition Reporting System and Lane Closure Management System) by integrating
their functionality into OpenTMS. In 2017, Q-Free has transitioned 3 out of 5 TMCs onto the statewide platform
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and is on track to transition the remaining 2 regional centers in 2018. Q-Free provides on-site service
assurance managers at each regional center, as well as the 24/7 Tier 2/Tier 3 on-call support. Several of
VDOT's Statewide ATMS enhancements will be included in 1-66 OTB’s ATMS solution.

Q-Free has been providing ATMS services to VDOT since 2002 having deployed OpenTMS at the Richmond
TMC in 2002, Staunton in 2004, Salem in 2005, and Northern Virginia (Fairfax McConnell Public Safety and
Transportation Operations Center) in 2009. Q-Free has provided numerous system integrations and deployed
additional statewide systems including the Lane Closure Advisory Management System (LCAMS) and
statewide condition reporting system (VaTraffic) and 511 integration working with lteris.

« DMS (Fixed and portable); » Congestion Pricing Interface;

e Closed Circuit Television (CCTV); e Incident Management and Response;

* Video Wall Control; s Roadway Weather Information System
(RWIS);

o Traffic Sensors;
e 911/ Computer Aided Dispatch (CAD)

e  Truck Parking;
g Integration — Virginia State Police;

e Work Zone Management; . .
e Integration with RITIS (Maryland); and

e Data Warehousing and Reporting.

Table 4 — Northern Virginia Enhancement Projects

VDOT Enhancements Work Description

Q-Free designed and implemented a gate module to control and

i
Gatp Cantrol System manage gate groups along |-495, 1-95, and 1-395 in northern Virginia.

Q-Free designed and implemented a lane control module to control

Lane Control System and manage lane control signs along |-66 to support hard shoulder
running. |
Ramp Meter Module Q-Free designed and implemented a ramp meter module.

Q-Free created a bi-directional integration between the 1-495 Express

. 1-495 Express Lanes TMC Data Lanes TMC data and the Norther Virginia TMC. This integration
| Integration enables real-time data sharing between VDOT and TransUrban, the
% operator of the Express Lanes.

Q-Free has integrated 16 separate CAD systems from VA State
Police and 911 centers across the state into our Virginia OpenTMS

911/CAD Integrations deployments to support statewide operations. The integration
included new CAD systems in Northern Virginia over the past three

years.
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VDOT Enhancements Work Description

TVD is a statewide, integrated data warehouse. It collects and
normalizes a wide range of traffic date in near real- time. Q-Free, as a
subcontractor to the project, provides the backbone of the TVD
system. As the integrators and managers of all TVD data, Q-Free
supports all aspects of the project including the ATMS and 511
Platform (IVR/Web/Mobile), statewide data and video sharing, and
revenue generation. Q-Free’ role on the TVD project included
deployment of a statewide data hub and travel time engine.

Transportation Video
Distribution (TVD)
Enhancements

ILLINOIS DEPARTMENT OF TRANSPORTATION (IDOT) DISTRICT 4 OPENTMS DEPLOYMENT

Dates:

July 2009-Present

Project Manager:

Colleen Bond

Description of Project:

The 12-mile reconstruction of I-74 through Peoria and East Peoria was the largest road construction project
outside the Chicago area undertaken by the lllinois Department of Transportation (IDOT). ITS technologies
and strategies were planned, designed, and implemented to enhance the operations and management
efficiency of the corridor, both during and after construction. In 2008, IDOT sought to integrate of all field
components of the Peoria area ITS, including DMS, surveillance cameras, highway/rail interface, and detector
stations into a central Advanced Transportation Management System (ATMS) software package. The
requirements for the ATMS solution included:

¢ Video and data consolidation and distribution to ITS operators and stakeholders;

» |TS data consolidation and distribution to the traveling public using DMS, an external web page with
congestion maps and video images, and the media; and

¢ A mechanism to export incident data from the Peoria and East Peoria CAD systems for use with the
ATMS software.

IDOT undertook a procurement process with extremely aggressive milestones for deploying and testing the
new ATMS. Within 120 days of contract award, the contractor was expected to install the ATMS with a
minimum 50% functionality for initial testing and verification. The full system was expected to be operational
within ten months of contract award.

Q-Free submitted the winning solution by developing an aggressive project plan around the installation and
configuration of OpenTMS Enterprise, the industry leading off-the-shelf ATMS. OpenTMS provides out-of-the-
box support for all major ITS device protocols and is designed to quickly integrate with ITS field-devices
including video cameras, DMS, traffic detectors, and weather stations.
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Q-Free deployed a fully functional and secure system that enables DOT operators as well as system users
from East Peoria Public Works, East Peoria Emergency Services, Peoria Public Works, and Peoria Emergency
Services full access to system functions. The solution was built around OpenTMS Enterprise and includes a
public traffic web page, incident and work zone management, and device command and control.

System Elements:
* OpenTMS Enterprise Rapid Deployment;
¢ 911 Integration;
» Regional ITS Systems Integration;
o Interface with Existing Video Wall;
s Traveler Information Web Site; and

¢ Remote Workstations Deployed at Partner Agencies.

Cost-Effective, Scalable Architecture:
¢ Hosted solution; and

e Fully maintained.

Support and Maintenance:
e 24x7x365 Support; and

e System Maintenance.

We are currently under Task to upgrade their OpenTMS version 7 system to our latest web-enabled version of
OpenTMS. This wraps up late Spring of 2018.

ILOG EXPERIENCE
PennDOT - 511PA

The company’s most comprehensive traveler information integration to date is the statewide 51 1PA website,
IVR, subscriber services and mobile app suite, provided as Software-as-a-Service (SaaS). The 511PA system
launched for the PennDOT in February of 2014 in just 76 calendar days from the NTP. Each component of the
PA511 suite of services scales-on-demand to handle large increases in traffic, ranging from weather events
(such as the blizzard in January 2016) to special events (such as the visit of Pope Francis to Philadelphia).

Prior to the ILOG relaunch of the 511PA site, there had been a maximum annual unique visitor count of fewer
than 200,000. In the next full year after the ILOG relaunch (2015), the site had approximately 700,000 unique
visitors. In 2018, the website had more than two million unique visitors. The increased usage can be attributed
to making the site mobile responsive and adding new features that were useful to the public. Details of these
new functions that are part of the 511PA program will be outlined in further detail in this response.

Of greater significance for the relaunched 511PA system is the impact of a major state-wide weather event and
the ability of the system to respond to the increased demand. On just one day of the January 2016 blizzard
(Saturday the 23rd), the website recorded more than 173,000 sessions, with almost 70% coming from mobile
devices. That morning, the site was supporting nearly 1,800 simultaneous users. The following day, IVR usage
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spiked to 5,433 calls - a 578% increase over the average daily call volume for 2015. The ILOG systems scaled
appropriately and remained responsive throughout. The single day session record has been broken each
successive year, peaking in November 2018 with a single day of over 266,000 sessions, which included 4,000
simultaneous users.

Overview
vres ¥ ¥ Houly Dwy  Week Wont

® Users

Figure 16 — 511PA Website Sessions, Feb. 2014 — May 2020

In 2018 ILOG was again awarded the 511PA contract and has been working closely with PennDOT
to incorporate a multitude of new features to the system, including a traffic report approach to IVR,
new tools for communicating commercial vehicle restrictions, and is currently working on integrating
new data types and distribution methods for special categories of events.

The mobile app component of the 511PA Program is another hands-free, eyes-free mobile app, which uses
the same GeoTalker platform used by the Pennsylvania Turnpike TripTalk app, and by all other agency
GeoTalker mobile apps, including WV511 Drive Safe. Since initiation, the 511PA program has been enhanced
to include features such as the ability to track plow trucks on the 511PA web map and being able to check a
driving route for traffic events, including last plow truck visit through trip segments.

In 2016, the 511PAConnect program was developed by Information Logistics as part of a joint initiative with
PennDOT, the Pennsylvania Turnpike, PEMA and PSP. The objective of 511PAConnect was to establish two-
way emergency communications to assist travelers impacted by a trapped queue/closure, without the need for
a mobile app, but using a mobile device. This program has also been adopted by New Jersey DOT, Georgia
DOT and Maryland DOT.

Pennsylvania Turnpike Commission

Information Logistics is responsible for many aspects of the PTC’s traveler information infrastructure, including
www.paturnpike.com. While ILOG has held the contract since 2012, a major overhaul of the site’s design and
Ul happened in 2015. The current version is user-friendly and has many of the same features that requested in
the PennDOT 511 Request for Proposal (RFP). ILOG also designed and maintains the PTC intranet, which
included an integration with the traveler alert ticker from the PTC traveler information web site.

ILOG has also created both public and private mobile apps for the PTC: public mobile apps for
interagency/interoperable 511/Traveler Information Services (TIS) delivery, and private mobile apps to support
internal maintenance functions and roadway reporting. The TripTalk mobile app was developed for the
Pennsylvania Turnpike to deliver real-time travel alerts to drivers as they approach the affected area by using
the device’s geo-location capabilities to determine which roadway events are relevant to each driver, as the
drivers move across the highway. The mobile app system includes a manual entry web application, which can
be used for everyday travel alerts, or for “fast track” alerts, which are information delivered to drivers when they
are very close to a specific geography, regardless of the settings that the driver has selected on the app.
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These fast track alerts are currently being used to announce curve warnings and speed limit changes and
reflect the system’s ability to identify and act accordingly on the user’s geographic location.

The ILOG team also developed and hosts other services and applications for the PTC, including; a web portal
for incident/event management (Emergency Notification System) including WAZE data feeds; adaptive
websites for special projects (e.g. cashless tolling, major construction projects); a bi-directional IVR telephone
system including an IVR toll calculator module; an automated traveler subscription services (with automatic
Twitter postings); an authenticated portal for sharing information among agencies and vendors; commercial
over-dimensional vehicle permitting; online payments; employment application and management; CRFP/Bid
posting automation; contract administration for Right-to-Know compliance; and a web-based project
management tool to organize/track/report on traffic engineering and operations initiatives. ILOG has also
integrated a contact management program with most of these applications.

New Jersey Turnpike Authority

While Information Logistics’ resume contains a variety of projects for transportation agencies, the team may be
best known for mobile applications that comply with anti-distracted driving regulations by supporting hands-fee,
eyes-free information delivery. One unified geo-centric platform (calied the GeoTalker™ platform) supports
apps such as Trip Talk for the Pennsylvania Turnpike Commission (PTC), 511PA for PennDOT, Drive Safe
West Virginia for WVDOH, and Safe Trip NJ for NJ Turnpike Authority/NJ DOT. Each implementation of these
mobile apps brought with it unique challenges to integrate the data for each agency, and unique opportunities
for providing specialized traveler information services. The New Jersey Turnpike Authority has added
expanded features to their mobile app including streaming cameras, integration with Google and Waze, and

cross jurisdictional alerting.

State University of New York (SUNY)

ILOG is also involved in a connected corridor project with the State University of New York and NJDOT. The
project involves gathering information from multiple sources along the New Brunswick Rt. 1 and Rt. 18
corridors and providing a comprehensive travel experience and decision support package. ILOG’s GeoTalker
platform is being used as the consumer distribution mechanism for this pilot program. This app, based off the
Safe Trip NJ app, has features for parking, transit locations and schedules geocentric to the user, and virtual
DMS. Al of these projects were implemented by the ILOG staff who will also design and maintain the WVDOH

511 Platform services required in this CRFP.

SKYLINE VIDEO SHARING EXPERIENCE

Skyline provides the most qualified, experienced video expertise in the ITS market to deliver video sharing
infrastructures. Skyline has delivered statewide video sharing systems for ten (10) states and many cities and
counties within those states and a regional emergency management video network for the Mid-Atlantic region.

Our experience includes:
o New York — 1,100+ cameras (MGEG2, MPEG4, H.264), 20 source agencies, 70+ consumer
agencies;
» Maryland - 1,000+ cameras (MGEG2, MPEG4, H.264), 20 source agencies, 70+ consumer
agencies;

« Virginia - 1,000+ cameras (MGEG2, MPEG4, H.264), 10+ source agencies, 50+ consumer
agencies, hosted solution;
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* Tennessee - 525 Cameras (MGEG2, MPEG4, H.264), 4 regions, 20+ consumer agencies, hosted
solution;

¢ Pennsylvania - 900+ cameras (MGEG2, MPEG4, H.264), 12 regions, 50+ consumer agencies;
* Missouri - 391 cameras (MGEG2, MPEG4, H.264), 2 regions, on-premise, locally hosted;

* Washington D.C. - 140+ cameras, (MGEG2, MPEG4, H.264);

+ West Virginia - 50+ cameras;

» South Carolina - 333 cameras, 4 regions, hosted solution;

e Michigan — 500+ cameras, 4 regions, 30+ consumer agencies;

+ Maryland Coordination and Analysis Center (MCAC) — 12,000+ cameras, 1,700 agency users
across Virginia, District of Columbia and Maryland; 30 state, local and federal agency partners,
including local school districts;

¢ lowa DOT - (Under contract) — 7 regions, 500 cameras; and

« Dallas Region Pilot Project — 100 cameras, source cameras from 2 TxDOT district TMC’s and
Cities of Arlington and Grand Prairie. Hosted and on-premise solution.

SKYLINE - DESCRIPTIONS OF PAST PROJECTS

Virginia Department of Transportation
(vDOT)

VDOT is a leader in providing ITS
information to the traveling public. in an effort
to consolidate this information into one
contract, VDOT issued a competitive RFP to
select a new team to provide Video, Data,
and other information to the public. The goal
was fo select a team that could provide
cutting edge technology for IVR, Website,
Mobile Video and data distribution. Since
completion, additional cities and agencies
throughout Virginia have continued to share
cameras on the state platform and also
benefit from viewing cameras from other
agencies, resulting in a system that has
grown to over 1,100 cameras. Figure 17 — VDOT Skyline Project

e v theron Lo I W1

Challenge:

« Initially Ingest 700+ Traffic Management Cameras from five (5) Traffic Operations Centers dispersed
through the State of Virginia. Total now over 1,000 cameras;

o Distribute Live Video to the Public via a 511 Website and Mobile Application;

« Distribute Live Video to the Media Partners, via a secure web portal and provide a viewing platform
and access to a Dynamic API; and

CRFP No. DOT2000000001 | June 24. 2020




Q West Virginia Department of Transportation - Division of Highways
Advanced Traffic Management System & 511 Platform
FREE _

« Distribute Live Video to the Media, agency Partners and first responders, within the State of Virginia
and bordering States via a secure portal.

Solution:

Skyline was able to navigate and address all these challenges utilizing our background in Network Engineering
and our video sharing appliances. Skyline established private MPLS network to each Traffic operations center
in the state, installed network and video appliance equipment outside the firewalls in partnership with the local
VDOT staff, and established a distribution point in Tier-1 Data Center. Skyline monitors and maintains the
entire solution from end to end utilizing our 24/7/365 staffed Network Operations Center.

Results:

« Transitioned from a picture every 2-4 seconds to Live Streaming video at 15 Frames per second for
all 700+ cameras

« Video is available on a VDOT 511 website and Mobile App

s Live Video is now in a standard format that can be ingested by any partner agency, media, law
~ enforcement or first responders, free of charge

« Skyline One View provides virtual video wall access to all networked cameras via PC, tablet or smart
phone and management of user groups

o Access for new partners can now be granted in a matter of minutes, not weeks or months

» First Responders have access to the video via an SSL Portal that is free of charge and can be
accessed with the proper login information from any internet connection

o Live Streaming video integrated into the lteris 511 website and mobile app.
¢ No pending legal actions related to this project.
Maryland SHA CHART

CHART (Coordinated Highways Action
Response Team) is a joint effort of the
Marytand DOT, Maryland
Transportation Authority and the
Maryland State Police, in cooperation
with other federal, state and local
agencies. Since 2010, the State of
Maryland has been engaged with
Skyline in creating a Statewide
Interoperability Architecture to support
video sharing around the state. Since
completion, additional cities and
agencies throughout Maryland have
continued to share cameras on the
state platform and also benefit from
viewing cameras from other agencies,
resulting in a system that has grown to Figure 18 — Maryland SHA CHART
over 1,200 cameras and 20+ agencies.
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Challenge:

¢ Ingest 800+ Traffic Management Cameras from over 20 State, County and Local Agencies
dispersed throughout the State of Maryland

¢ Integrate live video from various source hardware and software platforms
» Distribute Live Video to the Public via a Website and Mobile Application

« Distribute Live Video to the Media, agency Partners and first responders, within the State of
Maryland and bordering States via a secure portal

Solution:

Skyline interconnected local counties, cities, law enforcement and trusted partners utilizing Maryland’s
Statewide Government Intranet. Once the connections were made, Skyline installed network and video
appliance equipment to efficiently share live video between trusted partners and CHART and stream live video
to the public and media.

Results:

¢ Transitioned from a picture every 2-4 seconds to Live Streaming video at 15 frames per second for
over 800 State, County and local cameras

» Live Video is now in a standard format that can be ingested by any partner agency, media, law
enforcement or first responders, free of charge

¢ Skyline One View administrative portal provides virtual video wall access to all networked cameras
via PC, tablet or smart phone, and management of user groups

e Access for new partners can now be granted in a matter of minutes, not weeks or months
¢ Video content now available from mobile cameras mounted on first responder units

» No pending legal actions related to this project.

Tennessee DOT

Tennessee DOT needed video sharing solution that could easily share video between regions in the state and
provide decision makers at all levels of government insight into what was happening on the roads anywhere in
the state. The DOT previously had no way of sharing video between its four (4) regions, each with their own
TMC’s and partners. Further, leaders in the state government and the DOT wanted to be able to see a live
view into all of the trouble areas throughout the state without having to go to a TMC or relay information
through third parties or media. The goal was to provide a scalable architecture that would significantly increase
the use and sharing of video throughout the DOT and highest levels of government in Tennessee.

Challenge:

* Integrate over 500 cameras being fed into four (4) regional TMC’s throughout the state. These
cameras are a mix of analog and digital formats with multiple manufacturers.

¢ Provide a live video dashboard of 24 simultaneous live feeds that represent the six (6) cameras in
each of the four (4) regions that are focused on the main areas of congestion and incidents. The
dashboard needs to be viewable in the Commissioner’s and Governor’s office 24 x 7.
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« Provide a live video dashboard of the video wall in each TMC, consisting of 18 simultaneous camera
views, to be viewable in the Commissioner’s and Governor’s office 24 x 7.

« Provide a web-based interface so that managers and operators can remotely see video from any
camera in the state on any web-enabled device.

« Deliver live video to agency partners including other government departments, first responders,
media outlets and the 511 website.

Solution:
Skyline designed a video sharing network that utilized a combination of locally hosted and remotely hosted

equipment and services. Because many of the camera feeds provide analog output, the video streams had to
be normalized locally at each TMC. Skyline installed transcoding appliances at each TMC that normalized the
video into a common format for distribution. Skyline then distributes the normalized streams from a cloud
hosting center. These streams are available in two group: publicly available streams and partner streams,
giving the DOT the ability to red-button any camera(s) to the public while maintaining feeds partners.

Results:
« Qver 500 cameras are available for viewing by internal stakeholders and external partners (State
police, fire departments, 911 centers, federal agencies.) securely through Skyline’s video sharing
platform.

e The Governor and DOT Commissioner can see what is going on in each region first hand without
having to travel to a TMC or even their office.

« Skyline OneView allows TDOT to manage user access rights for sets and subsets of cameras
throughout the state, allowing access to selected content in a matter of minutes.

« The DOT no longer has to provide direct access to their network for media outlets to receive live
streaming video. Now, the media can access video of their choice using standard definition feeds or
have the option for higher definition content.

« The Skyline video platform for Tennessee allows the DOT to grant access to the platform such that
other public safety cameras from agencies, such as schools, local police and emergency
management, can be cost effectively added to the platform and use a common user interface for all.
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4.4 Oral Presentations (CRFP Section 4.4)
4.4. Oral Presentations (Agency Option)

4.4. The Agency has the option of requiring oral presentations of all Vendors participating in the RFP process.
If this option is exercised, it would be listed in the Schedule of Events (Section 1.2) of this RFP. During oral
presentations, Vendors may not alter or add to their submitted proposal, but only clarify information. A
description of the materials and information to be presented is provided below.

Materials and Information Requested at Oral Presentation:

4.4.1 Introduction of Project Team Personnel: Vendor's representatives at the oral presentation should include
the Principal-in-Charge, Project Manager, and key System Integration Leads. At the Vendor's option, they may
add other team members as deemed necessary, but the oral presentation team shall consist of no more than 6
people.

4.4.2 Proposed Script:

I. Present examples of.
a. Public Interface
b. Administrator interface
c. 511 Website
d 511 App
e. CAD integration and operator inferface
f. Weather interface
g. Map interface
h. Travel times (both display and how they calculate with or without state-owned speed
detection hardware)
1. CCTV control

2.Provide and present system highlights and how it differs from others

3.Provide samples and/or discussion of:
a. How an event is entered into A TMS from beginning to end by the operator
b. Control concept plan for a fully wireless ITS field device system and plan
for handling a backhaul during an event or incident.
c. System security rolls and protocols

4.4.3 Questions & Answers: The WVDOH evaluation committee and key support staff may ask questions
throughout the oral presentation.

Team Q-Free will gladly visit West Virginia and give an oral presentation and demonstration of our ATMS and
511 Platform and their capabilities if shortlisted to do so.
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4.5 General System Requirements (CRFP Section 4.5)

4.5 General System Requirements

4.5.1. Mandatory System Requirements

4.5.1.1. The ATMS solution shall be compatible with State of West Virginia software standards and security
policies. The ATMS Solution shall be compatible with Microsoft products and State of West Virginia’s
acceptable user policy. Here’s the link for those policies: West Virginia IT Policies:
https:/ftechnology.wv.gov/security/Pages/policies-issued-by-the-cto.aspx Security Policy:
ttps:/technology.wv.gov/Site CollectionDocuments/Policies %20lssued%20by %2
Othe%20CT0O/2017/PO1001_Security _Sept2017.pdf

Team Q-Free will fully comply with the State of West Virginia software standards and security policies.

4.5.1.2. Functionality of the proposed ATMS and 511 software and systems must be equivalent to or exceed
the current functionality as described in the Background and Current Operating Environment Document and in
any specific answers to questions submitted to WYDOH through this RFP process.

Team Q-Free offers the best value for a fully integrated ATMS and 511 Platform that meets and exceeds the
functionality currently deployed.

OpenTMS is the most fully featured, highly productized, and easy-to-use ATMS solution on the market. Q-
Frees’ off-the-shelf, cloud capable ATMS is an independent solution built around open, modular architecture.
The intuitive interface combines a feature-rich interact map with both list views and data entry screens.
Through the interface, it is easy to monitor the operational status of the network, control ITS devices, and
manage both planned and unplanned events. Being web-based, OpenTMS will operate on any desktop or
laptop using standard (not modified browsers like many other ATMS providers) browsers. This scalable and
extensible architecture ensures long-term viability.

In addition to the base system that provides the GIS and mapping functions, the base system includes a host
of traffic management modules as well as ITS device modules to choose from based on the responsibility of
the DOT and the deployed devices in the field. The diagram below identifies the modules that will be licensed
to the WVDOH. OpenTMS version 9 will be deployed to the WVDOH as part of this proposal. This version
provides all the modules deployed in WVDOH today pius several additions:

« Detectors — Detector module collects and distributes traffic condition data (volume-occupancy-
speed) and vehicle classification data gathered from detectors and provides the collected data to the
Incident Detection (ID) module and the user for monitoring traffic conditions.

» Travel Time — Using input from travel time data sources, the ATMS Travel Time (TT) Module
collects current travel information in monitored areas. Travel Time reports the time it takes to travel
from one point to another (the start node to the end node), commonly referred to as a travel time
segment.

» Lane Control Signals — Lane Control module provides the capability to view, manage and control
lane control signal devices being used within the operational environment. Consisting of overhead
lane signals denoting a red "X" if travel in the lane is prohibited, and a green arrow if travel is
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permitted, these signals symbolically display the status of each freeway lane to inform motorists of
the condition of the lanes downstream so that they may take appropriate action.

Variable Speed Limits — Variable Speed Limits module allows the user to update speed limits along
the roadway.

Corridor Management — The ICM module, referred to as the Corridors module, provides the
operator the ability to assess and respond to travel conditions across a designated area of interest,
also known as a corridor.

Weather Responsive Corridor — A weather response corridor monitors weather conditions and
based on threshold settings provides automated DMS and VSL messaging to inform the traveling
public of the upcoming hazardous road conditions. This corridor is deployed in Ohio along the [-90
corridor.

Queue Detection/Warning Corridor — Based on detector and/or travel time thresholds users are
alerted if a traffic queue is forming and in response the system recommends DMS and VSL
messaging to inform the traveling public of congestion and potentially stopped vehicles.

Vehicle Tracking & Dispatch — Vehicle Tracking and Dispatch module provides an interface to
dispatch, log and track motorist assistance vehicles. For vehicles equipped with GPS, there
movement can be tracked.

Center-2-Center — An NTCIP Center-to-Center interface is available for integration with third party
systems.

Maintenance Ticketing — Version 9 integrates osTicket for maintenance ticket support. Users will
be able to generate maintenance tickets from the devices maintenance tab and view the device’s
open tickets.

Analytics Package — An Analytics Package will be available that will allow the slicing and dicing of
data. Version 9 also includes a new Event module that consolidates Incidents, Weather Incidents
and Planned Events into a single management module with consistent functionality.

Road Conditions — OpenTMS has a Road Conditions module where users can manage road
conditions. This information is distributed to the 511.
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Figure 19 — ATMS Platform Overview

Access will be available to the West Virginia Turnpike (WVTPA) using a standard web browser, via a metro
ring connection. This will allow the WVTAP to directly connect to the ATMS environment. With this dual routed
network, downtimes should be limited to facility maintenance events.

Q-Free has been a leader in CAD integration for over the last 10+ years. Q-Free has integrated over 12
separate CAD systems from State Police and 911 centers. Q-Free has three clients actively using CAD alerts
as a primary component of incident detection. We've integrated over 40+ centers between these clients. Traffic
CAD events are integrated into OpenTMS Alerts module. When an event is received, the user receives a
notification and can create an incident from the alert tracking the two together. As updates come in the users
have the most update to date information within minutes of being entered by the 911 center.
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The proposed 511 Platform will meet and exceed the current functionality that is described in this CRFP.
Details of how the proposed 511 Platform will meet or exceed the current functionalities is described in the
section for each functional requirement.

4.5.1.3. The ATMS Vendor is required to maintain connectivity and key data transfer functionality, during any
new or upgraded ATMS software and 511 system installations, between the WVDOH TMC located in
Charleston, WV and the remote users and offices that provide information to and/or receive information from
the TMC and associated ATMS and 511 software and systems. This includes the current E-911 centers
located across the state the provide incident data directly to the ATMS platform and the event/incident window.

Q-Free will maintain connectivity and key functionality during the transition.

Migrating legacy systems to the new ATMS and 511 Platform can be a challenging effort without a detailed
plan. There are several key components criticat to the success of an ATMS and 511 Platform migration. These
key components include business processes, impacted systems, system data, and system users. Team Q-
Free has successfully transitioned four of five VDOT TMCs from legacy ATMS to OpenTMS and all regions of
Pennsylvania DOT from legacy ATMS and vendor applications to a statewide version of OpenTMS. This
capability ensures an easy and worry-free transition for WVDOH to a new WVDOH ATMS and 511 Platform
with continuity and confidence in maintaining or exceeding the performance of current elements.

During any new upgrades or installations of the ATMS and 511 Platform, connectivity and data transfer
functionalities will be maintained. By having a test/preview environment that mirrors the production
environment, a migration path can be fully tested in the preview system before cutting over to the production
system. Similarly, the redundancy built into the production system can make migrations and upgrades
seamless to end users.

Q- Free will prepare a Software and System Deployment Transition Plan documenting the transition and steps
leading up to the transition. The document is described in more detail in Requirement 4.2.2.13,

4.5.1.4. The Vendor must provide a non-revocable and perpetual license to the WVDQOH and its current in-state
partner agencies for the use of the ATMS software and its associated systems.

WVDOH will receive an Enterprise license. Licensor grants to Licensee, and Licensees accepts, a non-
revocable, perpetual license for Licensee to use the licensed software within the scope of the project.

The 511 platform of the proposed solution is offered as SaaS and will grant WVDOH and its current in state
partners unlimited usage of the system for the duration of the contract.

4.5.1.5. The ATMS Vendor will be required to develop agreements with third party data providers, software
providers, or other system providers required fo make the ATMS functional.

Q-Free is the prime and will manage our subcontractors. We will develop and execute any necessary
agreements with our subcontractors to deliver the ATMS and 511 Platform. The Q-Free proposed Project
Manager (PM) and Project Management Team has experience in managing multiple subcontractors today.
Many of our contracts today have subcontractors that we have initiated agreements with and managed
throughout the project lifespan. The proposed PM has coordinated their activities so that schedule milestones
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and support are met in an efficient manner. Q-Free is working with both Skyline and ILOG on our current
contracts.

ILOG has entered into third party agreements with providers such as Google and Amazon, to provide the
services in the 511 platform.

4.5.1.6. A copy of all manuals, diagrams, design documents, requirements documents, testing documentation,
training materials, change configuration documentation, upgrades and other material associated with the
ATMS software and all associated connections shall be provided to the WVDOH at Final Acceptance and as
necessary through the term of the contract.

Q-Free will provide an electronic copy of all documentation associated with the ATMS and 511 Platform to the
WVDOH throughout the term of the contract.

CRFP No. DOT2000000001 | June 24, 2020




Q West Virginia Department of Transportation - Division of Highways

Advanced Traffic Management System & 511 Platform
FREE

4.6 Traffic Display Maps/GUI (CRFP Section 4.6)
4.6. Traffic Display Maps/GUI

4.6.1. Mandatory Traffic Display Map/GUIl Requirements

4.6.1.1. The ATMS shall display responder information tied to appropriate highway segment on the TMC
operator GUl/traffic conditions map.

OpenTMS meets this requirement. Suspected incidents are displayed on the map at the location of the
potential incident. Users can interact with the incident by hovering over and viewing a tool tip and selecting the
incident to display its detailed view. Closures are displayed on the map at the location specified. Users can
interact with the closure by hovering over and viewing a tool tip and selecting from the map to view its detail
view.

4.6.1.2. The ATMS shall support an interactive base map for displaying the ITS devices statewide.

OpenTMS meets this requirement. Q-Free can leverage existing maps such as Google Maps to provide a base
map that includes adjoining states and local roadways. Other base maps are available for inclusion if desired.
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Figure 20 — Google Roadmap of the Charleston Area
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Figure 21 — Google Satellite of the Charleston Area

In addition to the two layers above, OpenTMS can bring in any layer available through an ArcGIS Rest query.

For underlying GIS data used for incident/event management and device location, Q-Free will utilize the West
Virginia Transportation Roads and Highway Linear Reference data and linear referencing services hosted by
ArcGIS server. Integration of the web services into the OpenTMS location services will provide for automatic
updates once the data is available in the base dataset.

The OpenTMS Map Interface optimizes the user experience and operational process. It consists of several
integrated components that provide a feature-rich, easy-to-use interface. Users can monitor the operational
status of the transportation network, control ITS devices, and manage events. OpenTMS web-based GUI runs
on standard web browsers including Chrome, Firefox, Internet Explorer, and Safari. The controls to manipulate

the map are consistent with most commercial mapping interfaces:
s Pan and Zoom can be accomplished with the control widgets on the left side of the map or by using
the mouse. Navigation is supported by dragging the map with the mouse while clicking the mouse.
» A Layers Widget in the upper right corner, enables users to toggle the view of specific layers, and
configured map overlays.

« Hovering over an icon brings up information about that icon in a Toaster Popup at the bottom of the
map; Clicking on a device icon opens the command and control view for that device.

The map GUI consists of a base map. Q-Free will customize the map layers to meet the WVDOH’s
requirements. Aerial images and/or orthophotography are easily incorporated into the map interface. The
display map is updated at least every 5 seconds to reflect real-time changes.
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Figure 22 — OpenTMS Map Interface

The map interface can integrate a variety of spatial information organized by layers that can be toggled on and
off by the operator. Specialized icons are used to distinguish between various map elements, including ITS
devices. For this proposal Q-Free will be utilizing Google as the base map provider on both the ATMS and the
511 system to ensure operations and the public are interacting with the same mapping information.

Figure 23 - WMS Map Layers

Support for rendering multiple WMS layers:

* Interactive display of roadway network and current status of ITS devices, incidents, and planned
events;
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o Map tools that allow users to display or hide map layers and change the map view via zoom and pan
controls. A summary window provides additional information about a specific device or event;

« Many layers including state and local routes, road conditions, events, and other layers of interest to
WVDOH,;

« Configurable color overlays for real-time travel times/traffic flow conditions, winter road conditions;

« Icons to represent unique features static features including bridges, mile markers, exit numbers, and
landmarks;

» Real-time updates of incidents, closures, and ITS device status;
e Third party data; and

o Maintenance Mode map tool that filters the map to only show devices that are not in normal
condition. Devices are considered not normal if they have communications that are suspect or failed

and/or the device is reporting an error such as a pixel error.

4.6.1.3. The ATMS map shall support pan and zoom capabilities throughout the State of West Virginia and into
adjoining states.

OpenTMS meets this requirement. ATMS map will support pan and zoom capabilities throughout the West
Virginia map and including adjoining states. The proposed base map includes adjoining states.

4.6.1.4. The ATMS shall display real-time traffic conditions using a standard color coding of green for
uncongested conditions through yellow and amber for moderate congestion to red for high congestion on
freeways and roadways shown on the map. Real-time latency shall be no more than 5 minutes.

OpenTMS meets this requirement. The ATMS speed layer will be integrated from a third-party, including the
Google Traffic Layer. This speed map uses green to indicate free flow then as congestion builds yellow,
orange and finally red for stop and go traffic.

4.6.1.5. The ATMS shall provide an icon for each type of ITS device identified as part of WVDOH ITS.

OpenTMS meets this requirement. OpenTMS provides an icon for each ITS device type listed in CRFP
Attachment B — List of ITS devices. OpenTMS icons also reflect communication status.

(®

Devices in communications failure have an ‘!’ point

él Cameras 43 Truck Parking e Detectors

. Permanent ; Variable Speed a Weather
Signs Limit Signs
' Portable Signs

Note: Portable device icons sit on a trailer.
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4.6.1.6. The ATMS shall provide a layer for each type of ITS device identified as part of the WVDOH ITS.

OpenTMS meets this requirement. Each ITS device type has its own map layer that can be enabled or
disabled. In additional to ITS devices, many other layers can be managed here such as overlays, incidents,
alerts, and planned events.

OpenTMS also supports a Maintenance tool ( £ |) that displays only

devices in an error state. The Move tool ( + ) allows the user to move a
portable device. Figure 24 — Detector Tooltip Details

4.6.1.7. The ATMS map shall provide declutter features to provide appropriate number or size of icons as
maps are zoomed in or out consistent with layer selection.

TN B
SIM-NRO-CMSP-NGE55 | |
SINAMROCMSPGs4g8 || _—
sRoCHsPoa062 | IR

Figure 25 — Smart Grouping Features

OpenTMS meets this requirement. The OpenTMS map includes a smart icon grouping feature. When multiple

devices are in close proximity, OpenTMS automatically clusters the icons and indicates the number of devices

with a number indicator on the icon. When a user hovers over a clustered icon, the map interface will provide a
popup of all devices included in that cluster. To select one the user can click on the device name.

The system can also be configured to display layers at different zoom levels. For example, the active signs at a
higher zoom level than blank signs. As the user zooms in the blank signs will appear at the configured zoom
level. This is done in the Admin Portal Map module.

4.6.2. Traffic Display Map GUI Desirables

4.6.2.1. The ATMS should have the ability to integrate and share data with neighboring states including CCTV
video.

OpenTMS will have the ability to integrate and share data with neighboring states, including video. The video

architecture is designed specifically to support easy and secure sharing with any trusted partner. Surrounding
states Virginia, Maryland and Pennsylvania use the same video architecture to support their sharing efforts.
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4.6.2.2. The ATMS map should display all major freeways and streets with graphical representation for each
roadway classification.

OpenTMS meets this requirement. As part of the map display the Google base map provides differentiate
between roadway classifications by styling the segments accordingly. Interstate, US Route and State routes
are all displayed in an easy to recognize format that clearly indicates the level of classification. As the map is
zoomed, more classification features will be made visible to the operator.
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Figure 26 — Google Roadway Classifications

4.6.2.3. The ATMS should allow user selection of type of traffic measurement for near real-time traffic condition
display including speeds, volume, occupancy, and (optionally) a combined traffic metric.

In order to display volume, occupancy, and speed the ATMS needs a source of data. Our OpenTMS Detector
module continuously monitors and ingests real-time traffic data from detectors. Data for individual detectors
can be accessed through the detector view.

On the map view, the detector icon looks like a speedometer and provides visual cues for the data being
returned. The color coding of the detector icons is configurable in the administration portal and enables users
to quickly see which detectors are reporting free flow or congested conditions. Congestion levels can be set to
color based on speed or occupancy. Hovering over a detector displays a tool tip with additional traffic metrics.
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Detectors > LIVE-CRO-TS5-1295-N-00498

Current Status Lanes Maintenance

DETAILS AND LOCATION

Road: -295N Speed: 70 Opp.Speed: 0
Direction: North Occupancy: 3 Opp. Occ: [¢]
Mile Marker: 49.8 Volume: 127 Opp. Volume: 0

Data Received: 05/04/2020 12:36°27
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Figure 27 — Detector Details View

The Detector Lanes tab displays lane by lane data. For detectors that report classification data that will be
displayed as well. The Current Status tab displays the detector average speed, volume, and occupancy by
direction:
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4.6.2.4. The ATMS should allow selection of numerical limits associated with each display color for each type
of traffic measurement by a user with sufficient authorization. These parameters should be applied to all traffic
condition map/GU! displays.

Figure 28 — Configurable Detector Icons

OpenTMS meets this requirement. The color-coding thresholds of the detector icons on the map are
configurable in the administration portal by the administrator.

4.6.2.5. The ATMS should depict summary device status using coloration of appropriate ITS device icon with
the corresponding ITS field device.

OpenTMS meets this requirement. OpenTMS icons are colored to represent the communication status of a
field device and provide an indication as to whether the device is reporting an error. Icons are shown below.

é:;g.;* Normal Communications
f;;.;" Normal Communications, but device is reporting errors
ﬁ?w Suspect Communications
o;!:a Failed Communications
_— Disabled Communications
k4

4.6.2.6. The ATMS should be able to display detailed device information appropriate to the individual type of
device upon selection of an icon from the map/GUI.

OpenTMS meets this requirement. On the map interface, selecting an icon from the map displays the device
detail view. The detail view contains up to date information on data readings, poll data, allows the user to
execute other commands such as posting messages for signs, accessing logs and maintenance functions.

CRFP No. DOT2000000001 | June 24, 2020




Q West Virginia Department of Transportation - Division of Highways

Advanced Traffic Management System & 511 Platform
FREE

»_ Charleston
2
\i

Figure 29 — Google Base Map
4.6.2.7. The ATMS base map should display neighboring states a minimum of 25 miles outside of state border
or have the ability to pan to adjacent states.

OpenTMS meets this requirement. By utilizing the Google Maps Base Map layers, adjacent states can be
displayed on the ATMS map with the same level of detail as West Virginia.

4.6.2.8. The user interface map display should display icons representing locations of traffic data sensors
connected to the ATMS.

OpenTMS meets this requirement. Traffic data sensors are displayed on the map at their location as entered
through the Administration Portal.

4.6.2.9. The user interface map should enable operafors to select traffic data sensors to view the most recent
data recorded from the sensor.

OpenTMS meets this requirement. All real-time data collected by OpenTMS is accessible via the map, list view
or a graphical representation of historical data. The detector view is the same regardless of the type of detector
or manufacturer. Clicking on a detector from the map or list view display’s its detailed view.

The Detailed View:
» Displays most recent data recorded from the sensor;

¢ Real-time vs. historical graphic display of speed, volume, occupancy, and volume looking back over
past one to six hours; and

« Clicking on the Lanes tab, displays data by lane.
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Figure 30 — Detector Lanes Tab

7B Detectors
| ] o]] Y More Fiters J
Comm & Name B Road Oi MM DatnReceived Spsed Opp Speed O
G5! 413 - ——
0 ré\ LIVE-CRO-TSS-105-N-D0247 o584 N 247 (4/262019 162411 i e
o=y LIVE-CRO-TSSHO5-N-00313 85N N 313 0402602019 16:24'14
7} S 70 MPH B0 M i
-GE] - A
0 ;;s. LIVE-CRO-TSS-i65-N-00350 OEN N 33 04262019 16:24:16 m |
o ,_5. LIVE-CRO-TSSH85-N-00474 -g5N N 474 G4ZEIRO19 162415 |
VE-CRO-TSE-@6-t X L 24
o ¢$~ LIVE-CRO-TS \-00494 o5 N 484 D4/2672019 162416
a 7=s LIVECRO-TSSI95-N-00531 5N N 531 Q4282019162425 - )

Figure 31 — Detector List View

Accessing the Detectors module from the Devices menu displays the list view. This view provides a summary
of the most recent data recorded colored by congestion level. Speeds and/or occupancy readings can be
displayed based on operator preference.

4.6.2.10. The user interface map should enable operators to select traffic data sensors to view archived
data recorded from the sensor within user defined parameters.

OpenTMS meets this requirement. The detector’s detailed view provides access to historical data from a
graph. The user can select to view from one to hours in the past. Jasper reports can also access historical data
for selected detectors over a selected time period.

4.6.2.11. The ATMS base map should show traffic speeds by lane or as an average across all lanes in
each direction (station) at user option.
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OpenTMS meets this requirement. Sensor speed values are shown as an average across all lanes in each
direction when displayed on main map tooltips.

4.6.2.12. The ATMS base map should show traffic volume by lane or as a total across all lanes in each
direction (station) at user option.

OpenTMS meets this requirement. Sensor volume values are shown as a total across all lanes in each
direction when displayed on main map tooltips.

4.6.2.13. The ATMS base map should show traffic occupancy by lane or as an average across all lanes
in each direction (station) at user option.

OpenTMS meets this requirement. Sensor occupancy values are shown as an average across ali lanes in
each direction when displayed on main map tooltips.
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4.7 Device Control - Dynamic Message Sign (CRFP Section 4.7)

4.7. Device Controls-Dynamic Message Sign

4.7.1. Mandatory Requirements
4.7.1.1. The ATMS shall include and interface for Dynamic Message Sign (DMS) control and management.

OpenTMS meets this requirement. The OpenTMS Sign module provides operators with a common interface to
control all their fixed and portable signs, regardless of manufacturer. All fixed and portable signs are managed
through the sign module that contains both a list view and a device view.

4.7.1.2. The ATMS shall communicate with each DMS connected to the ATMS to receive all parameters
describing the DMS. as contained in NTCIP messages (as defined by NTCIP Object Definitions).

OpenTMS meets this requirement. OpenTMS supports the NTCIP protocol.

4.7.1.3. The ATMS shall display the parameters for each DMS as received from the standardized NTCIP
message. The ATMS will adapt entered text and message library text to fit the specific DMS configuration,
unless restricted by size.

OpenTMS meets this requirement. OpenTMS displays the parameters received for each DMS in the Sign
module. Examples of parameters displayed include:

« Posted messages are confirmed by reading the current message from the controller and displayed
back to the user in the font selected

» Firmware is read and displayed to the user on the current status tab
« For portables, voltage readings are displayed

» Reports on Power, Pixel, Fan, Lamp, Controller,

Attached device, Photocell, Temperature, Door SIGN VALIDATION ERROR

Open, RAM, Program, PROM, Message and

Power errors. This message does not fit on the sign. Would you like to edit this
message?

» OpenTMS maintains a message library for each
sign type, this ensures messages are properly o

formatted to the sign dimensions. Any attempt to W ‘ Discard Changes | £
define a message which does not fit on the sign
type will generate an error notice. Figure 32 — Sign Message Validation Error Popup

4.7.1.4. The ATMS shall include the capability for
operators to control the messages that are displayed on fixed and portable DMS connected to the A TMS.

OpenTMS meets this requirement. OpenTMS supports both fixed and portable signs through a common user
interface. To the end user there is no difference between fixed and portable message postings.

4.7.1.5. The ATMS shall include logic to manage multiple agencies and users who might simultaneously
attempt to control a common DMS.
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OpenTMS meets this requirement. Q-Free will meet this requirement by implementing a priority scheme where
the owning agency will have priority in posting messages. Message priority processing will give the device
owning agency priority. Non-owning agency requests will be put in the message queue, order by message
priority.

4.7.1.6. DMS control shall be dependent on appropriate user permissions.

OpenTMS meets this requirement. Control access is available to those users with the correct permissions.
Permissions are configured by the administrator in the Admin portal.

4.7.1.7. If a conflict between requested messages arise, the owning agency will have priority.

OpenTMS meets this requirement. Q-Free will meet this requirement by implementing a priority scheme where
the owning agency will have priority in posting messages. Message priority processing will give the device
owning agency priority. Non-owning agency requests will be put in the queued. Priority will be evaluated as
follows:

Select the highest priority message of the device owning agency if none are available then select the highest
priority message of the non-owning agency.

4.7.1.8. If a conflict between requested messages arise and all conflicting requests are from the same agency,
the system will grant the request of the user with the highest priority.

OpenTMS meets this requirement. OpenTMS maintains a message priority queue. All messages are assigned
a priority level, for example, 1 — Most Critical to 10 — Least Critical. OpenTMS does not limit the number of
priorities. When a message with higher priority is posted, any lower-priority messages are pushed down the
queue. When a message times out, the next highest-level priority message on the queue will be automatically
posted. The priorities of the device owning agency are evaluated first. Message priority levels are configurable
through the Administration Portal.

Within the same agency message priority, the user with the highest priority message will post and other
messages are pushed to the message queue.

4.7.1.9. The ATMS shall have the capability to alert an operator with an agency that owns a DMS if another
agency posts a message to the DMS.

OpenTMS meets this requirement. OpenTMS will generate a notification when a message is posted from a
device non-owning agency to the owning agency.

4.7.1.10. The ATMS shall have the capability to alert an operator who has posted a DMS message if another
operator has overridden the message by posting another message.

OpenTMS meets this requirement. OpenTMS will generate a notification to the device’s owning agency when a
message is posted from a non-owning agency overriding a message from the owning agency.

CRFP No. DOT2000000001 | June 24. 2020




Q West Virginia Department of Transpeortation - Division of Highways
Advanced Traffic Management System & 511 Platform
FREE

4.7.1.11. The ATMS shall provide a mechanism for authorized users to control the messages displayed on
DMS from remote locations.

OpenTMS meets this requirement. OpenTMS is a web application any user with a standard web browser can
access the application. Application can be accessed from any user on the network or through Virtual Private

Network (VPN) connection. Further, OpenTMS can be made available through the ATMS network utilizing 2-
factror authentication allowing for non-VPN access managed through the firewall.

4.7.1.12. The ATMS shall include the capability for automated message creation.

OpenTMS meets this requirement. OpenTMS provides the ability for the system to recommend DMS
messages in response to an event based on a set of configurable business ruies. OpenTMS further allows for
the operator to modify the recommendation before accepting the message for posting.

4.7.1.13. The ATMS shall include logic to manage conflicts between automatically generated messages (e.g.
fravel time displays etc.) and manually generated messages.

OpenTMS meets this requirement. OpenTMS maintains a message priority queue. All messages are assigned
a priority level, for example, 1 — Most Critical to 10 — Least Critical. OpenTMS does not limit the number of
priorities. When a message with higher priority is posted, any lower-priority messages are pushed down the
queue. When a message times out, the next highest-level priority message on the queue will be automatically
posted. The priorities of the device owning agency are evaluated first then non-owning.

If a system event kicks off such as a resource plan or incident response and a message is in conflict the user
is presented with a Resource Plan Conflict Notification and given the opportunity to resolve the conflict.

4.7.1.14. The ATMS shall include the capability to automatically generate messages for DMS to display Travel
Times, as collected/calculated by the ATMS.

OpenTMS meets this requirement. Travel time messages are configured with a specially formatted travel time
template configured through the sign module devices’ fravel time message tab. Creating a travel time message
is similar to creating a standard message with the exception of a double hashtag (##) that represents the travel
time to be automatically pulled and updated from an assigned segment. If the message is active it will be

reposted.
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Figure 33 — Travel Time Message Editor

As part of creating a travel time message there is also a congestion message tab which allows the user to
configure a generic congestion message to replace the travel time message when the travel time exceeds a
configured threshold. When the travel time falls below the threshold the travel time message resumes.

Segments are created in the admin portal and linked to a sign and associated to the message at the time the
message is created from the Segment Assignment Tab.

Once the message is activated, travel times will automatically update on the sign as the travel time changes.
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Figure 34 — Travel Time Message Segment Assignment
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OpenTMS provides a Travel Time module that collects the travel time for configured segments. These travel
times are visible from the Travel Time list view.
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Figure 35 — Travel Time List View
4.7.1.15. The ATMS shall include DMS message libraries.

OpenTMS meets this requirement. OpenTMS maintains a message library for each sign type, this ensures
messages are properly formatted to the sign dimensions. Authorized users can create, edit, and save
messages to the library. All messages can be copied. The message editor uses fonts downloaded from the
sign to provide the what you see is what you get (WYSIWYG) view, and operators can select from among the
available fonts. Messages selected from the library can be quickly posted by clicking on the message and
indicating whether to post continuously or for a specified duration.
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Figure 36 — Sign Message Library

Selecting the message tab from a sign’s detailed view shows a list of the messages in the library as shown
below. List shows the default priority and text of the message. The user can search the library to narrow down
the list. From this list the user can post the message using the default priority or overriding for a selected
duration or continuous and associated to an incident as part of the posting process.

If an existing message doesn’t work, the user can create a new message, copy an existing or edit a message
using the message editor shown below.

The message editor is a full featured editor providing the user the ability to customize the justification, font, and
page settings. The editor provides the ability to preview the message before posting directly from the editor,
saving the user time
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Figure 37 — Sign Message Editor
4.7.1.16. The ATMS shall allow authorized users to select a message from any of the DMS message libraries.

OpenTMS meets this requirement. Control access is available to those users with the correct permissions.
Permissions are configured by the administrator in the Admin portal.

4.7.1.17. The ATMS shall allow authorized users to generate a message from free text.

OpenTMS meets this requirement. From the sign’s detailed view, the user can post a free text message
without saving to the library. The basic view uses the default settings for the sign, but if a different font or
justification is required then clicking on the Advanced button will bring up the full featured message editor.
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Figure 38 — Sign Details view with Quick Editor

From this view, you can associate an incident to the posted message by selecting the incident and clicking
Associate as shown below.
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Figure 39 — Associating a Sign Message to an Incident

4.7.1.18. The ATMS shall allow for additional DMS message libraries to be generated by authorized users or
edits to be made to the DMS message libraries.

OpenTMS meets this requirement. Ability to add, edit, and delete a message is available to those users with
the correct permissions. Permissions are configured by the administrator in the Admin portal.

4.7.1.19. All messages from all the DMS message libraries shall be accessible from a master DMS message
library.

OpenTMS meets this requirement. Authorized users will be able to access a master DMS library report. The
report will be available through the Jasper Reporting Module.

4.7.1.20. The ATMS shall allow authorized users to select that a DMS message be displayed on multiple
selected DMS without needing to re-enter the message for each sign selected.

OpenTMS meets this requirement. The sign list view enables users to perform the same action on multiple
signs. An authorized user clicks on the checkboxes to select one or more signs. Controls on the list view
enable users to simultaneously post messages (standard or travel time) or blank multiple signs. When posting
to multiple signs of different size, OpenTMS automatically groups the sign by sign type, enabling users to
select the right message configuration for each sign type. In the figure below, the selected signs are grouped
into 3 sign-type families. OpenTMS notifies the operator if there is any error when posting a message.
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Figure 40 — Sign Message Library

4.7.1.21. The ATMS shall allow authorized users to select a DMS message, either standard or custom, for
display on all signs controlled by the ATMS.

OpenTMS meets this requirement. The sign list view enables users to perform the same action on multiple
signs. An authorized user clicks on the checkboxes to select one or more signs. Controls on the list view
enable users to simultaneously post messages (standard or travel time) or blank multiple signs. When posting
to muitiple signs of different size, OpenTMS automatically groups the sign by sign type, enabling users to
select the right message configuration for each sign type. In the figure below, the selected signs are grouped
into 3 sign type families. OpenTMS notifies the operator if there is any error when posting a message.

OpenTMS also provides the ability to select permanent and portable DMS from the map and post standard or
travel time messages as well as blank or poll the selected signs. Devices are selected by holding down the Ctrl
button on the keyboard and using your mouse to click on signs. The device manager is shown below.
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Figure 41 — Sign Multi-Post from Map View

4.7.1.22. The ATMS shall communicate with all legacy field devices currently used by WVDOH and future
DMS procurements.

OpenTMS meets this requirement. OpenTMS currently supports all protocols in use by the WVDOH and will
support future DMS procurements.

4.7.1.23. The ATMS shali be able to display a predefined travel time message to a selected set of DMS and
update the travel time estimate dynamically without user interaction.

OpenTMS meets this requirement. The sign list view enables users to perform the same action on multiple
signs. An authorized user clicks on the checkboxes to select one or more signs. Controls on the list view
enable users to simultaneously post travel time to multiple signs. OpenTMS displays each sign enabling users
to select the right travel time message for each selected sign. OpenTMS notifies the operator if there is any

error when posting a message.
4.7.1.24. The ATMS user shall be able to save a new message in a message library

OpenTMS meets this requirement. Authorized users can create a new message and save to the message
library.

47 1.25. The ATMS user shall be able to choose a predefined message from message library, edit, and
resave the message.

OpenTMS meets this requirement. Authorized users can select a predefined message from the library, edit
- -

*— and resave, copy to create a new message. Controls for message editing are shown below.
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Figure 42 — Sign Message Library Controls
4.7.1.26. The ATMS shall provide assistance in selecting standard DMS messages from the message library

OpenTMS meets this requirement. When adding a sign to an active incident, the Incident Response Plan will
determine the best message. This is accomplished by utilizing a rules engine to select the best message
based on select criteria such as incident type, location and severity. These rules can be tailored to WVDOH’s
specific use cases.

4.7.1.27. The ATMS shall be able to send a message to one or more signs simultaneously.
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Figure 43 — Sign Multi-Post View

OpenTMS mests this requirement. The sign list view enables users to perform the same action on multiple
signs. An authorized user clicks on the checkboxes to select one or more signs. Controls on the list view
enable users to simultaneously post messages (plain or travel time) or blank muitiple signs. When posting to
multiple signs of different size, OpenTMS automatically groups the sign by sign type, enabling users to select
the right message configuration for each sign type. In the figure below, the selected signs are grouped into 3
sign type families. OpenTMS notifies the operator if there is any error when posting a message.

OpenTMS also provides the ability to select permanent and portable DMS from the map and post standard or
travel time messages as well as blank or poll the selected signs. Devices are selected by holding down the Ctrl
button on the keyboard and using your mouse to click on signs.
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4.7.1.28. ATMS users shall be able to delete a message from the message library

OpenTMS meets this requirement. Authorized users can select a predefined message from the library and

delete X a message. The user is prompted to confirm the delete action and the action is logged in the audit
log. Control for message deletion is shown below.

4.7.1.29. The ATMS shall be able to terminate messages.

OpenTMS meets this requirement. Messages can be blanked from a signs detailed view or from the sign list.
From the sign list the user can select one or multiple signs to blank.

l
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Figure 44 — Blanking Signs from Main List View

OpenTMS also provides the ability to select permanent and portable DMS from the map to blank. Devices are
selected by holding down the Ctri button on the keyboard and using your mouse to click on signs. The device
manager is shown to the right. Active messages are automatically removed when they expire by the system.

4.7.1.30. The ATMS shall support daily automated diagnostic of DMS, inciuding alarm generation based on
diagnostic results, results logging, and results archival.

OpenTMS meets this requirement. OpenTMS will provide the ability for a user to schedule diagnostic tests
such as pixel and fan tests. When the tests are run, the results will be logged in the event log accessible from
the maintenance tab. If errors are found a notification will be generated.

Event Logs

Event Time Event Name Eveni Additional information

Test 05 Fan Test finished. Fang 1, 2, 3, and 4 failed.
{4/25/2018 20r25:54

Figure 45 — Sign Event Log

4.7.1.31. The ATMS shall provide the ability to control and retrieve information from a DMS via NTCIP
1203v1

OpenTMS meets this requirement. OpenTMS support NTCIP 1203v1 protocol. The DMS module also supports
NTCIP 1203v2 graphics capabilities.

4.7.1.32. The ATMS shall provide the ability to control and retrieve information from a DMS using permanent
DMS protocol(s).
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OpenTMS meets this requirement. OpenTMS supports control and polling of permanent DMS message sign
protocols. In OpenTMS capabilities are enabled on a sign by sign basis to allow for the reporting different
controller conditions as well as enabling any standard or enhanced functionality the DMS is capable of such as
Full Color Graphics. OpenTMS supports many permanent NTCIP DMS vendors such as Daktronics,
SWARCO, WANCO, Ledstar, and SES America.

4.7.1.33. The ATMS shall provide the ability to control and retrieve information from a DMS using portable
DMS protocol(s).

OpenTMS meets this requirement. OpenTMS supports control and polling of portable DMS message signs. In
OpenTMS with NTCIP the signs share the same protocol, but capabilities are enabled on a sign by sign basis.
OpenTMS supports many NTCIP portable DMS vendors such as Vermac, Daktronics, Precision Solar and
SolarTech.

4.7.1.34. The ATMS shall support storage and display of messages including uppercase alphanumeric
characters and at minimum the following special characters: #@&8+< >!?7./- and arrows.

OpenTMS meets this requirement. OpenTMS will supports special characters (#@&8+< >1?./- and arrows)
included in the font.

4.7.1.35. The DMS Interface shall provide an interface for sequencing up to three-line message panels as well
as full matrix DMS, including graphics.

OpenTMS meets this requirement. OpenTMS supports both line matrix and full matrix DMS. This is a
configurable option per sign. Messages for line matrix are displayed as shown below in row1 and full matrix on
row 2.

'L Page 1 Page 2 Page 3

BUCKLE UP Row2
FOR SAFETY

Figure 46 — Three Line Message Panels

4.7.1.36. The ATMS shall support the use of full color DMS and graphics.
OpenTMS meets this requirement. OpenTMS supports NTCIP 1203v2 along with graphics and symbols. If a

sign is configured with the graphics capability the Message Editor includes additional graphic options as shown
below. As with standard messages the user can associate an incident and activate from this view.

CRFP No. DOT2000000001 | June 24, 2020




Q West Virginia Department of Transportation - Division of Highways
Advanced Traffic Management System & 511 Platform
FREE .

Page 1 Pagez  Praview

(£ | [E wovmmecn | [E ssamoscoms |

4. DEFAULTY0 [ share with all users

I |
A

Time On {0.1 - 25 5 Secondis;;

Verticai Justification

O continous URHI[ L "TO ¥ me[ ]

lincident i
For[_Jrours [ Jmins —

Figure 47 — Sign Message Graphic Editor

Images are uploaded through the Admin portal, signs module. When creating messages, the user can specify
the location of the graphic image as shown below

Add/Remove Graphics

Select Craphic to Add e Craphics From a Location

| arrow-black - 32 » 32 pivels

Adic/Remov

ll;lrgeLeh-bla(k » 32 % 32 pixels

mergeRight-black - 32 x 32
pixels

speediimit55_resize « 63 x 80
pine’s

SPEED
LIMIT

55
speediimit_48x32 - 32 x 4i m

pixels

|
e8] ~

Figure 48 — Sign Message Graphic Placement
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In addition to graphics the user can enter text with the graphic. The text color can also be changed as shown
below. The sign background color can also be updated as shown below.

Page 1 Page 2 Page 3
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Figure 49 — Sign Message Editor with Foreground/Background Colors

Device Control — DMS Desirables

4.7.1.37. The ATMS may have a master library of DMS messages that may be sorted by the capability of
DMS that an operator is placing a message on. When the operator selects a certain DMS, the
message library available fo that DMS may be restricted by the size and capability of that DMS.

OpenTMS provides an alternative approach detailed in this section. The OpenTMS library can searched by

free text. Entering Brush Fire in the Search box will narrow down the list to all messages with Brush and Fire in
the message.
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Figure 50 — Sign Message Library Search

4.7.1.38. The ATMS should support retrieval and display DMS status reports including at a minimum sign
display content, illumination, pixel failures, power status communication status, and temperature.
Fan error and humidity are highly desired, if available from field hardware.

OpenTMS meets this requirement. The application supports the retrieval of DMS status on sign display
content, illumination, pixel failures, power status communication status, fan and temperature. Status is visible
from the Maintenance Tab. The system polls in the background and generates a notification when and error is
found as well as logs the state in the status log.

OpenTMS, through the reporting module, has a Field Device and Health Report that can be scheduled to run
nightly and emailed to the maintenance staff. The Health report identifies the failed devices and those with
errors. The Field Device report provides device counts, communication state information. Below is a snippet of
the Field Device report.
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Figure 51 — Device Communication Report

CRFP No. DOT2000000001 | June 24, 2020




Q West Virginia Depariment of Transportation - Division of Highways
Advanced Traffic Management System & 511 Platform
FREE

4.8 Device Control - CCTV/ICamera (CRFP Section 4.8)
4.8. DEVICE CONTROL-CCTV/CAMERA

In June 2018 Skyline and Q-Free made a strategic decision to share technologies natively and integrate
Skyline’s Vero video solution into OpenTMS. Vero provides operators a powerful, highly configurable web
platform for getting the most out of the DOTSs video content. Vero allows operators to effectively and efficiently
view video content in a way that helps them best manage an incident.

“VERO

Say-goodbye to the butky and costlyhardware-based Video
walls and helloto.Vero.

Vero is tightly integrated and is accessed through the OpenTMS menu bar which will open the Camera module
for a seamless user experience.

4.8.1. MANDATORY REQUIREMENTS

4.8.1.1. The ATMS shall provide a mechanism for operators to view real-time video from CCTV cameras.

Camera Module

The Camera module provides a listing of all available cameras organized by operational area as well as a
dynamic display to enable the viewing of multiple video streams (See figure below). Individual cameras or
predefined tours can be selected and displayed on the interface. Viewing slots can also be used for external
websites or other media sources. Clicking on the camera’s control button will open the control view and
provide pan-tilt-zoom (PTZ) control.
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Figure 52 — OpenTMS/Vero Video Module

Customizable Personal Video Wall Configurations

Operators can configure one or muitiple operator workstation monitors as their own personal video walls that
they use to monitor/manage accidents and congested areas. They can configure and save many different
video walls based upon user and use case. Personal video walis are also configurable to up to 16
simultaneous camera views.

Added content: Information displayed on and operators personal video wall includes one or more of the
following at any given time:

+ Video streams from any camera;

¢ Map-based applications (ex. 511);;
» Web applications;

o Twitter Feeds;

¢  Weather,;

e Cable TV feeds (if available); and

« Map-based and list-based selection of cameras.
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Figure 53 — Personal Video Walls

OpenTMS will provide multiple ways to display video in the web interface. The Video will be provided in CLSP
video protocol which is HTML5 Compliant and provide sub-second latency performance. Views will include
video in incident management use cases and in a virtual video wall.

4.8.1.2. The ATMS shall provide a mechanism for operators to control CCTV cameras (pan, tilf, zoom).
OpenTMS will provide a mechanism for operators to control the CCTV (pan, tilt, zoom).

4.8.1.3. The ATMS shall include capability to set camera pre-sets.

OpenTMS will provide the capability to set camera pre-sets.

4.8.1.4. The ATMS will allow an operator to develop camera tours made up of views and presets from
operator configurable cameras.

OpenTMS will allow an operator to develop camera tours made up of views and presets from operator
configurable cameras.

4.8.1.5. The ATM shall include fine control of pan, tilt and zoom for CCTV cameras.
OpenTMS shall include fine control of pan, tilt and zoom for CCTV cameras.

4.8.1.6. The ATMS shall enable all users and TMC partner agencies with an ATMS client or workstation fo
view and control CCTV, according to their assigned user permissions.

OpenTMS shall enable all users and TMC partner agencies with an ATMS client or workstation to view and
control CCTV, according to their assigned user permissions.
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4.8.1.7. The ATMS shall determine rights and privileges of camera control based on permission and priority
assigned to users by an administrator.

OpenTMS shall determine rights and privileges of camera control based on permission and priority assigned to
users by an administrator.

4.8.1.8. The ATMS shall provide video recording capabilities.

Team Q-Free meets this requirement by utilizing the Video Analytics solution provided by CitiLOG. The system
is setup to record at a minimum 72 hours of footage on a rotating loop. The recording system, timestamps
alarm periods for easy retrieval. The system is designed to record 60 camera feeds. Team Q-Free, working
with WVDOH will ensure that the system is recording those feeds the WVDOH determines are most critical.

4.8.1.9. The ATMS shall control and alfow viewing from both digital and analog cameras.

OpenTMS shall control and allow viewing from both digital and analog cameras, assuming that the analog
cameras are connected to an IP encoder that allows commands to be passed to the camera.

4.8.1.10. The ATMS shall interface with the workstation and video wall controller for the TMC video wall for
viewing capability by operators. (Note: The current manufacture protocol in the existing ATMS
system is VI CADS version 4.1)

OpenTMS is designed to allow any operator, with permission, to interface with any display wall and control the
layout and content that is displayed. The TMC Video all will be driven by dedicated PC’s that will display the
WVDOT TMC Video Wall layout shown below in the image. Operators will select the wall and will then choose
the content for each panel

= Videowalls +ads
Skyline Demo - State Fair @ Tours Wall e WVDOT EMA o

WVOGT incident 2x2 WYDOT TV Video Wall -

o

Figure 54 — Video Wall Layouts
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Figure 55 — Video Wall

4.8.1.11. The ATMS shall enable operators to select the configuration of the video wall.

OpenTMS will allow operators to select the overall configuration of multiple video walls, as shown below. Once
the layout of the overall wall is selected the operator can then select the layout within each section of the video
wall.

= Videowalls New Videowall @®cancel  [B)save
Name
Rows 1
Columns 1 :

Figure 56 — New Video Wall Creation
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Figure 57 — Video Wall Layouts

4.8.1.12. The ATMS shall enable operators to select what camera feeds are displayed on specific portions of
the video wall.
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Figure 58 — Control Camera Feeds
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OpenTMS will allow operators the ability to select the camera feeds that are displayed on specific portions of
the video wall. This can be done by clicking on a camera feed on the left menu or by dragging a dropping a
camera or widget into a specific cube on the wall.

4.8.1.13. The ATMS shall include capability to block selected cameras from selected viewers, while enabling
other viewers to continue to view the camera video.

OpenTMS will provide the ability to block any camera stream from selected viewers while allowing other,
usually trusted partners, to view the video streams. this feature will be available to any operator with
permissions.

4.8.1.14. The ATMS shall communicate with all legacy field devices currently used WVDOH. (Note: Al field
devices are 2008 or newer and are on the WVDOH APL.)

OpenTMS shall communicate with all legacy IP cameras or encoders currently used by WVDOH.

4.8.1.15. The ATMS solution shall control the distribution of all traffic images for internal and external use on
the public website and 511 app.

OpenTMS solution will control the distribution of all traffic images for internal and external use on the public
website and 511 app.

4.8.1.16. The ATMS solution shall collect and report current camera status, e.g. communication, image status,
and PTZ status.

OpenTMS will collect and report the current camera status, communication, image and PTZ status.
4.8.1.17. The operator shall be able to select a camera from the CCTV menu or GUI map.
OpenTMS will allow the operator to select a camera from the CCTV menu or GUI map.

4.8.1.18. The ATMS shall provide a demand indicator on the user's screen that will display when another
authorized user requires control of the camera PTZ.

OpenTMS will provide a demand indicator on the user’s screen that will display when another authorized user
requires control of the camera PTZ. If a user has a PTZ camera locked and another user with a higher priority
level takes control, then the original user receives a message indicating that the camera control was taken
over by the other user.

4.8.1.19. The ATMS shall provide preset positions and the capability of programming a minimum of four (4)
PTZ preset positions. The presets shall not be deleted/lost if the ATMS or camera software loses

connection to the device.

OpenTMS will exceed the ability to provide preset positions and the capability of programming a minimum of
four (4) PTZ preset positions. The presets shall not be deleted/lost if the ATMS or camera software loses
connection to the device. The number of presets will only be limited by the capacity of the camera.
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4.8.1.20. The ATMS shall display camera ID within the video image consisting of the name of the camera
location at administrator option.

OpenTMS shall display camera ID within the video image consisting of the name of the camera location at
administrator option.

4.8.1.21. The ATMS shall provide for the display of a camera control ID of the party controlling the camera
control ID of the party controlling the camera when not in a preset position at administrator option.

OpenTMS shall provide for the display of a camera control ID of the party controlling the camera control ID of
the party controlling the camera when not in a preset position at administrator option. If a camera's PTZ
controls are locked, you can see which user has locked the camera by hovering your mouse over the lock
symbol.

4.8.1.22. The ATMS shall provide a selectable time-out feature which is a programmable inferval (range of 2
to 30 minutes) or event identification in which the camera must automatically return to a preset
default position after the last camera control commands is received or the event is terminated.

OpenTMS shall provide a selectable time-out feature which is a programmable interval (range of 2 to 30
minutes) or event identification in which the camera must automatically return to a preset default position after
the last camera control commands is received or the event is terminated.

4.8.1.23. The ATMS shall be capable of at least four independent camera tours consisting of display to a user-
selected video monitor consisting of a user-selected camera and (optional) preset for display of a
user-selected duration. (Note: The current ATMS system utilizes additional screens connects to the
operator's workstation)

OpenTMS shall exceed this requirement allowing an unlimited number of independent camera tours consisting
of display to a user-selected video monitor consisting of a user-selected camera and allows the operator to
select the preset for display of a user-selected duration.

4.8.1.24. The ATMS shall allow pan-tilt-zoom (PTZ) and focus and iris control by any authorized user.
OpenTMS shall allow pan-tilt-zoom (PTZ) and focus and iris control by any authorized user.

4.8.1.25. The ATMS shall validate that users have authorized access and priority for full camera control.
OpenTMS shall validate that users have authorized access and priority for full camera control.

4.8.1.26. The ATMS interface shall provide a mechanism for capturing still and moving video images from
CCTV video streams in standard format such as JPEG and publishing them fo the traffic web page.

OpenTMS solution will allow the DOT the ability to capture still images (JPEG) at a selected interval and
display those images on any location given permission. The Solution will also allow live streaming video to be
distributed in multiple video protocols without impact to the DOT’s internal operations. Mobile phone users will
receive HLS protocol which can be seen on the native viewer on the devices. PC users will receive either HLS
or CLSP protocol depending on the requirements of the DOT. HLS has inherent latency of 20-30 seconds and
is typically use for general public and media distribution. CLSP or Ciaris Live Streaming Protocol, was
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developed by Skyline to be a Flash/RTMP replacement. Offering agencies, the ability to distribute low latency
video to users that is HTML5 compliant and does not require security permissions to view the video on modern

browsers.

4.8.1.27. The ATMS shall allow for camera view access by television media with appropriate rights and
restrictions.

OpenTMS solution will allow for camera view access by television media with appropriate rights and
restrictions

4.8.2. Device Control — CCTV/Camera Desirables

4.8.2.1. The ATMS should include capability to set camera pre-sets by time of day / day of week, season of
the year, and by independent user.

OpenTMS should include capability to set camera pre-sets by time of day / day of week, season of the year,
and by independent user.

4.8.2.2. The ATMS should manage conflicts between pre-sets selected by multiple users.
OpenTMS will manage conflicts between pre-sets selected by multiple users.

4.8.2.3. CCTV control from users accessing the ATMS from within the TMC should have a latency of no
more than 0.5 second as defined by the time an operator executes a control command and when an
operator is able to visually verify the command was completed on a workstation or video wall.

OpenTMS CCTV control from users accessing the ATMS from within the TMC will have a latency of no more
than 0.5 second as defined by the time an operator executes a control command and when an operator is able
to visually verify the command was completed on a workstation or video wall.

4.8.2.4. CCTV control from users accessing the ATMS from remote access should have a latency of no more
than 0.5 second as defined by the time an operator executes a control command and when an
operator is able to visually verify the command was completed on a workstation or video wall.

OpenTMS CCTV control from users accessing the ATMS from remote access will have a latency of no more
than 0.5 second as defined by the time an operator executes a control command and when an operator is able
to visually verify the command was completed on a workstation or video wall. Note that issues with the users
connection to the ATMS or the network will not be included in the time requirement.

4.8.2.5. The ATMS should interface to cameras operated by TMC partners on arterial roadways.

OpenTMS will interface to cameras operated by TMC partners on arterial roadways if provided with the correct
access rights to those devices and their network.

4.8.2.6. The ATMS should incorporate view restriction protocols (blackout zones).

Currently, OpenTMS doesn’t support the blackout zone capability, but the design does allow for us to expand
in the future.
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4.8.2.7. The ATMS should provide an interface that allows operators to manage, control, and display multiple
closed-circuit television cameras including pan-tilt-zoom functions and manual camera functions
available from the camera vendors where applicable. Camera image display must include
simultaneous display of all cameras up fo the number of monitors in the TMC.

OpenTMS will provide an interface that allows operators to manage, control, and display multiple closed-circuit
television cameras including pan-tilt-zoom functions and manual camera functions available from the camera
vendors where applicable. Camera image display must include simultaneous display of all cameras up to the
number of monitors in the TMC.

4.8.2.8. The ATMS should allow reclamation of control of a camera being demanded by other users based
on user privilege levels.

OpenTMS will allow reclamation of control of a camera being demanded by other users based on user
privilege levels.

4.8.2.9. The ATMS should display the hame of camera preset selected within the video image when pointed
using the preset capability at administrator option.

OpenTMS will display the name of the camera preset selected within the video image when pointed using the
preset capability at the administrator option.
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4.9 Device Control - RWIS (CRFP Section 4.9)
4.9. Device Control - RWIS

4.9.1. Mandatory Requirements

4.9.1.1. The ATMS shall monitor weather data from the field devices and set threshold levels for conditions
that must be posted on the GUI and integrated with the notification system.

OpenTMS meets this requirement. The OpenTMS Weather module provides operators with a common
interface to control all their weather stations, regardless of manufacturer. The weather module that contains
both a list view and a device view. The list view shown below provides a summary of the communication status

and key data provided by the RWIS devices.

The various detail views, as shown below provides real time information on the current device status and data
readings, images from cameras mounted on the RWIS, and maintenance information. OpenTMS can ingest
and display data from any sensor on the RWIS that is transmitting data.
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Figure 59 — Weather Module List View
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Figure 60 — Weather Sensor Detail View

When setting up the RWIS, administrators can configure thresholds on each sensor for triggering system
atarms. Configured thresholds are displayed in the detailed view. In the figure below thresholds are set for
temperature. As the temperature drops and a threshold is crossed an Alert in the Alert Management system
will be created. Below is an example of an Alert Notification. To view details on the alert, access through the
Alerts module.

AN Notifications

D ¥ Delere “weatherl ‘[]
Title Type Status Messaga Date'Time E -]
1 Alert Upoate: 1-95N a1 0.7 n Asserted  Ale - Location: 96N 3t 0.7 - Description: Weather 01715118 10:11:04
T Wealher Station Update. 5 Calegory= ATMOSPHERIC
Category=ATMOSPHERIC, URE. Link Acd-es: gihg=-5.1,
Type=TEMPERATURE, weatl )
Link Address=0, ERIZ, TyoesTEMAZRATURE Link
Reading=-6.1, Threshold=0 Address=0, Reading=-6.1, Trreshold=0

Figure 61 — Weather Alert List View

4.9.1.2. The ATMS shall accept weather sensor data coming from existing and future environmental sensors
and systems. (Note: Current system is Vaisala, however, may have different options in the future)

OpenTMS meets this requirement. OpenTMS support the existing RWIS deployed in WV today. OpenTMS
supports the following RWIS protocols: Vaisala 3, Vaisala FTP, Vaisala 2, Vaisala ROSA, Vaisala PWD,
NTCIP, SSI, DTN vt & v2, HSE IceSight, and HSE StormLink. Additional vendors and procurements can be
supported by OpenTMS in the future.
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4.9.1.3. The ATMS shall log RWIS data for operational retrieval and reporiing purposes.
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Figure 62 — Weather Atmospheric Log

OpenTMS meets this requirement. OpenTMS logs all RWIS data in the database. From the GUI, the data is
accessible from one of the Atmospheric, Pavement, and Subsurface Logs in the device detailed view's
Maintenance tab. The user can enter a start and end time to look at historical data. Reporting module supports

access to the data for reports or download.

4.9.1.4. The ATMS shall support daily automated diagnostics for field RWIS devise, including alarm generation
based on diagnostic results and results logging.

OpenTMS will provide the ability for a user to schedule diagnostic tests. When the tests are run, the results will
be logged in the event log accessible from the maintenance tab. If errors are found a notification will be
generated. Tests available are dependent on the integration and protocol implemented.

The system polls in the background and generates a notification when and error is found as well as logs the
state in the status log. Status to the right changes to a red X when an error is reporting. Diagnostic data

available may vary based on protocol.
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Figure 83 — Weather Sensor Status Panel

4.9.2. Device Control — RWIS Desirables

4.9.2.1. The ATMS should enable viewing of RWIS cameras.
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Figure 64 — Weather Station Camera Snapshots

OpenTMS meets this requirement. OpenTMS supports pulling RWIS images from Vaisala 3 and Vaisala FTP
protocols. WV uses Vaisala 3 today.

4.9.2.2. The ATMS should provide an alert to operators when user defined thresholds are met. e.g. The
pavement temperature drops below 32 degrees F
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Figure 65 — Weather Alert Details View

OpenTMS meets this requirement. OpenTMS supports configurable thresholds. To set a pavement
temperature threshold the user would configure the thresholds in the admin portal. A threshoid could be set to
trigger when the temperature drops below 32. When the threshold drops below 32 an Alert will be created. The
user will receive a notification. Clicking on the Notification will bring up the Alert in the Alerts module. The user

can review the notes for the update to view the reading that triggered the alert. From the Alerts module, a user
can create a weather event from the threshold crossing.
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4.9.3. Device Control Data Sensors — Desirables

4.9.3.1. Although WVDOH does not currently have any data collection sensors in use, they desire this
functionality in the future. A detector device control application should be available if and when
WVDOH installs detectors.

OpenTMS exceeds this requirement. OpenTMS has a Detectors module with a full set of protocols available;
NTCIP, EIS-RTMS, Wavetronix, Peek, SSI to name a few. This module is deployed at multiple client sites
today. In addition to these protocols, OpenTMS will be updated to support any available procurement or
vendor the DOH desires.

4.9.3.2. The ATMS should have the ability to integrate with and accept data from 3rd party data providers
such as Waze, HERE, Inrix, etc. or approved equal.
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Figure 66 — Travel Time List View

The OpenTMS open modular architecture provides us the ability to integrate additional travel time and incident
detection data sources. OpenTMS currently integrates with INRIX today in two of our client sites to provide
travel times. The ATMS solution has a travel time engine that pulls statewide XD Segments from INRIX and
makes the data available to the Travel Time module for posting travel times on DMS. Waze integration is on
the road map for additional clients.

4.9.3.3. The ATMS should provide an interface that allows operators to manage and view a summary of
information from roadway sensors to the present status of the entire roadway network including a
summary of individual traffic variables (speed, volume, occupancy, or a combined congestion metric)
and the status (functional or nonfunctional) of all traffic sensors.
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Figure 67 — Detector List View

OpenTMS exceeds this requirement. The detectors list view provides an immediate summary of all detectors
with the most recent data recorded colored by congestion level. Speed is displayed by default, but Occupancy
columns can be enabled. The current communication status is also displayed. From the figure below we see

o
that all detectors are in good communications, but one of the detectors is reporting an error (' * ) that needs
to be investigated.

4.9.3.4. The ATMS should display an alarm notification when fraffic speeds drop, volume rises, or occupancy
increases beyond configurable thresholds.

OpenTMS meets this requirement. OpenTMS supports configurable confidence level threshold for detectors.
Traffic data is used to generate alerts based on a configurable confidence level threshold that compares real-
time to historical data to determine when to automatically trigger an alert. Historical data is calculated over the
previous 60 days in 5-minute increments by day of the week. The threshold settings are configurable in the
Admin Portal.

4.9.3.5. The ATMS should update the 511-website interface with information including a summary of
individual traffic variables (speed, volume, occupancy, or a combined congestion metric).

OpenTMS meets this requirement. Through the Data Prism module, the ATMS provides a Detector Feed that
third parties can pull. Feed contains speed, volume, and occupancy. The ATMS will provide the 511-website
interface with the traffic variables requested, and these will become part of the 511 platform master database.
WVDOT will discuss how they would like this information displayed during the design phase of the
implementation.

4.9.3.6. The ATMS should update the ATMS traffic conditions map/GUI with measurements from traffic
sensors and derived traffic variables on a frequency of once per minute or more frequent with data
that have been collected two minutes or less prior.

OpenTMS meets this requirement. Detector data throughout the application is updated on a real time basis in
places such as the list views, and map tooltips.
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4.9.3.7. The ATMS should automatically measure or calculate volume, traffic speeds, and occupancy.

OpenTMS meets this requirement. The OpenTMS detector module continuously polls and ingests real-time
traffic data from detectors. This data is made available to the user interface and is used in the background to
provide incident detection.

4.9.3.8. The ATMS should calculate and be able to display vehicle classification information.

OpenTMS meets this requirement. Select detector protocols support the reading of classification data and is
displayed on the lanes tab as shown below:

Vehicles

v e ST

Figure 68 — Detector Lanes Tab with Classification Data
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4.10 Event/Incident Management & Reporting (CRFP Section
4.10)

4.10. Event/Incident Management & Reporting

4.10.1. Mandatory Requirements

4.10.1.1. The ATMS shall provide a mechanism for operators to manage incidents and events through a
dialog box or user interface.
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Figure 69 — Incident Details View

MANAGING INCIDENT DATA

OpenTMS greatly exceeds this requirement. OpenTMS provides a rich user interface for managing incidents.
The GUI leads the operator through a workflow to log critical information about the incident and
agency/stakeholder activities. The rules-based decision support automatically generates an incident response
based on the incident attributes such as incident duration, road or lane closure. The incident response
recommends ITS devices, 511 messaging, and email notifications. OpenTMS provides comprehensive logging
of all events and provides an interactive graphical timeline. Fields are available for users to comment on the
incident status and track relevant information regarding the incident.

The interface is structured to allow operators to quickly enter the minimum required fields so that the initial
response and notices to the public can happen rapidly. It also provides a larger palette for more detailed
information as needed. Data validation processes are context dependent such that, for example, some incident
types may have different required fields from other types.
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The Incident View is broken down into several tabs:

Details — This tab the user enters all the information to verify an incident, send to 511 and initiate a
response plan

Tracking - This tab is where the user enters all the information for agency notifications, writes free
text internal notes, associate alerts and communication logs

Response — This tab provides the tools for managing field devices, notifications, and recommended
responses

Report — This tab provides a report of all the events that have occurred during this incident. Itis a
textual report that can be copied and pasted

Activity Log — This tab provides access to the activity log which records every change made and
response to the incident; and

Timeline — This tab provides a graphical view of the incident over its lifespan.

One element that has been a big success with clients is the configurability of the Incident Management
module. An authorized user, via the Administration page, can configure various data elements for selection by
operators while managing incidents. A few of these examples are:

incident Types;

Entities Impacted (e.g. School Bus Involved, Hazmat, DOT Employee, etc.);
Response Agencies (e.g. Highway Helper, Tow Trucks, Law Enforcement, etc.);
Severity / Response Level; and

Incident Sources (e.g. CAD, Waze, Citizen Call, etc.).

OpenTMS uses a natural language processing algorithm to create the base 511 message for an incident
based on the incident attributes including severity, impacts, and details. Controls on the user interface allow
system users to customize the message in several ways:

Indicate whether to send the message to IVR;
Add internal information not to be disseminated;
Add additional text to be displayed on website or social media; and

Add additional predefined responses such as: Alternating Lane impacts, watch for stopped vehicles,
etc.

Example 511 response form is shown below:
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511 Text Preview
Tree in Roadway on I-77 NB at Mile Marker 59.9. 2 of 2 northbound lanes are ciosed and 2 of 2 southbound
lanes are closed.

[0 Submit this message to 511

Reason for Not Submitting Message 1¢ 51

-

Additional 5§11 Text

Figure 70 — Incident Response 511 View

Incident Timeline

The Incident Management module features a built-in tool known as the Incident Timeline to represent lifecycle
changes in an intuitive and easy to understand format. The image below showcases the timeline for a sample
incident, that includes the start of the incident, the impacted lanes, when signs were posted, and when the 511
messages were activated. Each element can be selected, and a popup will be displayed with more pertinent
information to be reviewed.

The Incident Timeline features the following graphical elements:
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Device Activation — Information about when signs were activated in the field based on changes to
the incident. Displays the message and time for each activation;

Incident Status — Display status information of the incident, including when the suspect incident
was created and when verification took place;

Lane Closures — Display the changes in lane status over the lifetime of the incident, for when
closures have escalated and deescalated. This is helpful to see how the lane closures affect the sign
messages and the built-in decision support;

511 Activations — Show when 511 messages were sent to public outlets. This keeps the public
informed of changing conditions with the incident; and

Service Patrol Events — If a service patrol truck was dispatched, keep track of notified, on-scene
and departed times for support staff and agencies.
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Figure 71 — Incident Timeline

4.10.1.2. The ATMS shall store and provide operators with access to event information (incidents,
construction/maintenance, parking, etc.) as entered by users.

OpenTMS meets this requirement. OpenTMS stores all event information in the database. Access to this
information is provided through a list view where the user can view a summary of the information for the event.
Selecting an event from the list view or map displays the detailed view with additional information.

4.10.1.3. The ATMS shall provide a mechanism for operators to enter/create new incidents or events. Data fo
be entered may include, but not be limited to: type, location (jurisdiction, route, milepost, direction,
lat-long, exit number), source, details, impacts, agencies to notify, response, narrative/comments,
activity log. lane configuration, lane impacts, and severity.

OpenTMS meets this requirement. The user can create new incidents or events in a few different ways. An
incident can be created from the map by dragging a Pin to the location on the map. An incident can also be
created by clicking the New button from the Incidents list view. Incidents can be created from an incoming
CAD, CitiLOG video analytics or RWIS alert as well. When creating an incident from an alert, information is
populated for the incident from the alert to the extent possible, therefore allowing quicker response times when
managing these incidents.
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Figure 72 — Main Map Pin Drop Dialog
4.10.1.4. Users shall have the option to select from pre-defined phrase to describe the incident or event.

OpenTMS meets this requirement. The user can select a Type of Incident to describe the event. Incident
Types are configurable by the administrator in the Administration Portal.

4.10.1.5. Users shall have the option to enter free text to describe the incident or event.

OpenTMS meets this requirement. The user has a few options with entering free text. As part of the Location
there is a free text Landmark Description, tracking tab there is a free text internal notes area. If these options
are not optimal, Q-Free will work with the WVDOH on a solution to meet their requirement.

4.10.1.6. Users shall have the option to enter free text to describe the incident or event for descriptions posted
to 511

OpenTMS meets this requirement. The user shall have the ability to review and enter additional free text for
incidents or events posted to 511.

4.10.1.7. Users shall be required to specify the location of the incident either through data entry or pin-
dropping on a map such that the ATMS can capture the location of the incident relative to the route,
direction and location (milepost and/or lat-long).

OpenTMS meets this requirement. The user has the option of entering the location in the Location section of
the form or to use the map to drop a pin on the roadway. The location panel will automatically update based on
the pin drop.
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Figure 73 — Incident Location Fields
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4.10.1.8. Users shall be required to enter the start and end time of the incident or event.

OpenTMS meets this requirement. The Incident details tab contains a Timing section where the user can enter
start and end time of the incident. Some of these fields are defaulted base on certain actions but can be
updated by the user before saving. For scheduled events the start and end times are recorded when the
schedule kicks off and terminates in the activity log.
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Figure 74 — Incident Timing Fields

4.10.1.9. The ATMS shall allow incident or event start times in the future to be entered and pre-defined
actions to take place (e.g. construction events are often entered before the start time).

OpenTMS meets this requirement. Using the Planned Event module, WVDOH will have the ability to create
custom schedules for special events, routine maintenance, emergency Work zones, or long-term projects. The
interface allows the users to associate field devices, track the POC or responsible parties, and assign the
event to a specific home group. This allows multiple agencies using the same platform, to filter out what is only
important to that agency or home group.
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Figure 75 — Resource Plan Timing and Recurrences

CRFP No. DOT2000000001 | June 24, 2020




West Virginia Department of Transpertation - Division of Highways
Advanced Traffic Management System & 511 Platform

4.10.1.10. Authorized users shall be able to edit incident reports.

OpenTMS meets this requirement. Privileges are configurable and only those users with the correct
permissions will be allowed to edit incidents. In addition, some privileges can be restricted by home group.

4.10.1.11. Authorized users shall be able to edit incident reports created by any user in the system.

OpenTMS meets this requirement. Privileges are configurable and only those users with the correct
permissions will be allowed to edit incidents.

4.10.1.12. Authorized users shall be able to edit incident reports received by the ATMS from external systems.

OpenTMS meets this requirement. Privileges are configurable and only those users with the correct
permissions will be allowed to edit incidents.

4.10.1.13. The ATMS shall provide a mechanism for entry and edit of construction information as a specific
type of incident/event.

OpenTMS will meet this requirement. The user can select a Type of incident/event to describe the event.
Incident/Event Types will be configurable by the administrator in the Admin Portal.

4.10.1.14. Authorized users shall be able to create construction/maintenance event reports in the ATMS.

OpenTMS meets this requirement. Privileges are configurable and only those users with the correct
permissions will be allowed to edit construction/maintenance events. In addition, some privilege can be
restricted by home group.

4.10.1.15. Authorized users shall be able to edit construction/maintenance event reports, including changing
the status from active to inactive.

OpenTMS meets this requirement. Privileges are configurable and only those users with the correct
permissions will be allowed to edit construction/maintenance events.

4.10.1.16. The ATMS shall include capability for operators to enter and update construction and maintenance
activities for private utilities that will impact travel on public roads.

OpenTMS meets this requirement. Users can enter and update construction and maintenance events for any
third party. These events can be sent to 511 or schedule the posting of DMS.

4.10.1.17.The ATMS event management system shall include capability to generate and send alerts to
WVDOH pariner agencies and personnel.

The Q-Free team exceeds this requirement. Included in our decision support system is the capability to
generate notifications and recommend recipients consistent with the WVDOH contact notification structure.
Contacts will be recommended for incidents based on parameters such as location/jurisdiction and severity.
See below for an example recommended contact list (Note: Contact numbers will be displayed for
recommended recipients):
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Figure 76 — WVDOH Contact Recommendation for Incident Response

4.10.1.18. The ATMS shall provide a mechanism for operators to edit incidents, regardless of the source of the
incident.

OpenTMS meets this requirement. All incidents can be edited by authorized users regardless of the
source of the incident.

4.10.1.19. The ATMS shall display the location of fixed ITS devices that are integrated in to the ATMS.

OpenTMS meets this requirement. All ITS devices are shown on the map at the configured location. ITS
devices when presented in a list include the location.

4.10.1.20. The ATMS shall display the location of portable devices that are either reporting data to the ATMS
(including location) or have been entered/configured in the ATMS by operator.

OpenTMS meets this requirement. All ITS devices are shown on the map at the configured location. ITS
devices when presented in a list include the location. ATMS has integrated with the NTCIP location commands
for DMS and can automatically move a DMS as it is moved in the field if the device is equipped with a GPS.

4.10.1.21. The ATMS shall maintain an incident log that records the date/time stamps of operator’s actions and
data entry.

OpenTMS meets this requirement. All incident activity and responses are logged. A sample log is shown
below:
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Figure 77 — Incident Activity Log

4.10.1.22. The ATMS shall provide a mechanism for eniry and edit of truck parking information from existing
truck parking systems on 1-81 and future systems. (Note: Currently the entry and edit of truck
parking information is a function used in the existing ATMS system.)

OpenTMS meets this requirement. OpenTMS has a Parking Guidance module that provides the ability to
monitor and report the availability of parking from parking areas that are instrumented with vehicle counting
devices. Parking availability data is disseminated to the traveling public via a roadway sign indication if the
truck parking area is “Open”, “Full” or “Closed” as well as delivering the status of the truck parking lots to 3rd
party public notification systems, such as the 511 Travelers Information System, alerting drivers of the state of
the parking area. The Parking Guidance Admin module provides an administrator with the ability to administer
existing parking sites as well as configure new sites as they are brought on-line.

The parking guidance module contains both a list view, and a detailed view, which are shown below:
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Figure 78 — Parking List View
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Figure 79 — Parking Details View

4.10.1.23. The ATMS shall include capability of accepting truck parking occupancy data for parking lots.
OpenTMS meets this requirement. The Parking Guidance module polls for occupancy data at regular intervals.

4.10.1.24. The ATMS shall accept and handle truck parking occupancy data for multiple lots and distinguish the
lots in display to operators.

OpenTMS meets this requirement. The Parking Guidance module provides for the system to configure multiple
parking sites. Each parking site has its own icon on the map and is distinctly identified in the module’s list view.

4.10.1.25. The ATMS shall include capability to receive incident reports from external systems.

OpenTMS meets this requirement. OpenTMS supports the ability to detect incidents from external systems
such as State Police, 911 centers, CitILOG video analytics, and through monitoring RWIS and Detector
threshold crossings. Notification of potential incidents are integrated into the OpenTMS Alerts module. When
an event is received, the user receives a notification and can create an incident from the alert.

4.10.1.26. The ATMS shall include functionality to receive incidents from various 911 centers and law
enforcement CAD systems and software.

OpenTMS exceeds this requirement, Q-Free has been a leader in CAD integration for over the last 20 + years.
Q-Free has integrated over 15 separate CAD systems from State Police and €911 centers.

Q-Free has clients actively using CAD alerts as the primary component for incident detection in production
today. Q-Free has integrated over 40+ €911 and State Police centers between our clients. Q-Free not only
supports all the CAD systems identified in this RFP, including the new State Police integration but as the
incumbent, Q-Free is providing real-time incident notifications to West Virginia operations for all current €911
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partners. Additionally, Q-Free has successful integrations and a great relationship with Motorola and the
software platform the WV State police procured.

Current integrated CAD vendors:

¢ Motorola ¢ New World
e Interact s PTS

e Caliber * Intrado

e Tiberon e Sungard

* VisionAIR e Intergraph
e Zuercher » DaPro

« Emergitech » EnRoute

¢ Spilman

CAD events are integrated into OpenTMS Alerts module and include an €911 center health status indicator
reporting the state of the connection and the last update the ATMS received. When an event is received from
an €911 center, the ATMS users receives a notification and can create an incident from the alert, associating
the alert and the event together. Alternately the ATMS user can create an incident independent of the alert,
ignore the alert if no action is required, or monitor the alert until action is required and then associate/create an
event in the ATMS. A key feature of the Alert system beyond the initial notification, as event information is
updated by the €911 center operators, the ATMS users have the most update to date information within
minutes of being entered.

4.10.1.27. The ATMS shall include functionally fo detect incidents using incident detection algorithms and
available data.

OpenTMS meets this requirement. OpenTMS offers automated incident detection to help notify users about
changing traffic conditions that warrant further inspection. Possible sources of incident detection include:

¢ Incidents reported by 911/CAD

« Incidents reported through video analytics — presence of wrong way driver, stopped vehicle

e Incidents / congestion reported through detector threshold crossing; and

« Potential for incidents reported through RWIS threshold crossings such as low visibility.

o Events reported through weather threshold and traffic flow thresholds as part of the Integrated
Corridor Module

4.10.1.28. The ATMS shall include capability to process active incidents against internal logic to determine
action plans to be petrformed.

OpenTMS meets this requirement. OpenTMS provides a rich user interface for managing incidents and
response to incidents. The GUI leads the operator through a workflow to log critical information about the
incident and agency/stakeholder activities. The rules based decision support automatically generates an
incident response based on the incident attributes. The DSS is triggered when specific fields in the
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incident/event that would trigger business rules are modified such as severity or lanes closed. At this point
OpenTMS invokes the decision support to create an updated response plan. The incident response
recommends ITS devices, 511 messaging, and email notifications. Q-Free will work with the WVDOH to
customize the rules to meet their standard operating procedures.

4.10.1.29. The ATMS shall provide a mechanism for operators or administrators to create and edit action plans
to include recommended activities to be performed for a variety of types of incidents and other
events (special events, weather events, construction activities, maintenance activities).

OpenTMS meets this requirement. The first generation OpenTMS DSS is constructed around DROOLS
(www.drools.org), the open source Business Rules Management System (BRMS).This DSS is currently in use
for our clients in Pennsylvania (incident response planning, ICM), Virginia (incident response planning, West
Virginia (incident response planning and contacts integration), and Ohio (ntegrated corridor management).

The Q-Free Business Rules Engine (BRE) enables us to generate response plans that were previously
managed with table driven rules with fewer than 30 business rules. The beauty of the DSS is that our clients
can focus on managing their business policies for incident management to ensure a consistent approach for
selecting ITS devices and formatting consistent messages across the state. Q-Free will work with the WVDOH
to customize the rules to meet their standard operating procedures.

Once a response is recommended users can edit the response. Note the blue stars *= in the figure below.
These indicate devices recommended in the response. Clicking on the star removes the device from the
response and clicking on a devices adds it to the response. This provides the user the ability to quick edit
recommended action plans by adding or removing devices. When a DMS is activated a blue check B is

displayed.
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Figure 80 — Incident Response Map View

4.10.1.30. The ATMS event management plans shall include both automated and manual activities (manual are
displayed to operators for them to perform).
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OpenTMS meets this requirement. The OpenTMS rules-based DSS automatically generates an incident
response based on the incident attributes. The DSS is triggered when specific fields in the incident/event that
would trigger business rules are modified such as severity or lanes closed. At this point OpenTMS invokes the
DSS to create an updated response plan. The incident response recommends ITS devices, 511 messaging,
and email notifications. All generated responses are presented to the user for review. Users can remove or
add DMS from a response before activating.

4.10.1.31 The event management plans shall evaluate current incident/event reports against thresholds and
recommended one or more aclivities to operators.

OpenTMS meets this requirement. The OpenTMS rules-based DSS automatically generates an incident
response based on the incident attributes. The DSS is triggered when specific fields in the incident/event that
would trigger business rules are modified such as severity or lanes closed. At this point OpenTMS invokes the
DSS to create an updated response plan. The incident response recommends ITS devices, 511 messaging,
and email notifications.

4.10.1.32. When activities are recommended to operators, operators shall have a mechanism to accept,
decline, or edit and accept the recommendations.

OpenTMS meets this requirement. Users can modify the recommended plan by adding/removing signs from
the plan and altering any messaging or editing email recipients and the email message. Once the user has
reviewed the recommendation the response can be activated or not.

4.10.1.33. The ATMS shall perform the activities that are recommended and accepted (with or without editing)
by operators.

OpenTMS meets this requirement. The rules-based DSS automatically generates an incident response based
on the incident attributes. The DSS is triggered when specific fields in the incident/event that would trigger
business rules are modified such as severity or lanes closed. Users can modify the recommended plan by
adding/removing signs from the plan and altering any messaging or editing email recipients and the email
message. Once the user has reviewed the recommendation the response can be activated.

4.10.1.34. The thresholds controlling the ATMS event management plans shall be adjustable by operators or
administrators.

OpenTMS meets this requirement. The OpenTMS rules-based decision support system automatically
generates an incident response based on the incident attributes. The DSS is triggered when specific fields in
the incident/event that would trigger business rules are modified such as severity or lanes closed. At this point
OpenTMS invokes the DSS to create an updated response plan. The incident response recommends ITS
devices, 511 messaging, and email notifications. Based on current roadway conditions or special event in
progress the user can modify the response or choose not to activate.
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4.10.1.35. The thresholds controlling the ATMS event management plans shall allow for time of day, day of
week, time of year settings.
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Figure 81 — Resource Plan Timing and Recurrences

OpenTMS meets this requirement. The Planned Event module, shown below, will enable WVDOH users to
schedule upcoming events for posting traveler information via roadside devices or 511. Events will activate at
the scheduled time and perform the scheduled actions such as posting messages.

Events can be scheduled by time of day, every X day, every X week, or every X month. Refer to the figures

below for recurring segments.

| RECURRING

.
| [ This scheduled item will recur.

| Every I | |Menthis) v}

O on [Third v] [Tuesday +|

| O Onday Eﬂ of the month

Figure 82 — Resource Plan Recurrence Detail

4.10.1.36.ATMS events can be programmed for future events and associate DMS devices and messages (o
be used with that future event.

OpenTMS meets this requirement. The Planned Event Module Resources tab, shown below, will enable
WVDOH users to schedule future events and associate DMS message to be posted when the schedule

activates.
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Figure 83 — Resource Plan Resources Tab

4.10.1.37. The ATMS event management plans shall include control of DMS.

OpenTMS meets this requirement. The Planned Event Module Resources tab, shown below, will enable
WVDOH users to schedule future events and associate DMS message to be posted when the schedule

activates.
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Figure 84 — Resource Plan Resources Tab

4.10.1.38. The DMS event management plans shall automatically recommend messages to be displayed on
signs based on incident and event attributes.

OpenTMS meets this requirement. The rules-based DSS automatically generates an incident response based
on the incident/event attributes. The DSS is triggered when specific fields in the incident/event that would
trigger business rules are modified such as severity or lanes closed. At this point OpenTMS invokes the DSS

to create a response plan automatically recommending DMS messages.

4.10.1.39. The ATMS even;‘ management plans shall allow authorized users to program messages for DMS
and 511 to be presented by time of day.

OpenTMS will meet this requirement. The rules-based DSS automatically generates an incident response
based on the incident/event attributes. The DSS is triggered when specific fields in the incident/event that
would trigger business rules are modified such as severity or lanes closed. At this point OpenTMS invokes the
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DSS to create an updated response plan. The incident response recommends ITS devices, 511 messaging,
and email notifications. OpenTMS further allows for the operator to modify the recommendation before
accepting the suggested ITS devices. ITS devices can be added or removed from the response and DMS
messages used as recommended or updated. As mentioned in the introduction to this section our new Events
module will support automated response plans. Response would activate when the schedule kicks off.

4.10.1.40. The time of day messages in event management plans shall be able to be overridden by authorized
users.

OpenTMS will meet this requirement. Users with the correct privileges will be able to edit the event plan.

4.10.1.41. The ATMS event management plans shall include standard operating procedures to operators to
follow, based on the type and location of the event.

OpenTMS will meet this requirement. Leveraging the automated incident response recommendations will help
to standardize responses, Q-Free will work with the WVDOH to customize rules to meet their standard
operating procedures. As mentioned in the introduction to this section our new Events module will support

automated response plans.

4.10.1.42. The ATMS shall have the ability to automatically send an event alert message to selected recipients
upon incident confirmation via automated event notification.
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Figure 85 — Incident Response Notifications Tab

OpenTMS meets this requirement. The rules-based DSS automatically generates an incident response based
on the incident/event attributes. The DSS is triggered when specific fields in the incident/event that would
trigger business rules are modified such as severity or lanes closed. At this point OpenTMS invokes the DSS
to create an updated response plan. The incident response recommends email notifications. The response
notifications tab is shown below. Messages sent are logged on the left and the recommended email is shown
on the right. The user can modify the email and add or remove recipients.
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4.10.1.43. The ATMS shall display active events as symbols (icons) located next to the associated link on the
traffic Conditions map/GUI.

OpenTMS meets this requirement. The event icon is placed at the starting location of the event.

4.10.1.44. The ATMS shall provide users the ability fo initiate the editing, confirmation, and termination of
events by selecting the graphic object from the traffic conditions map/GUI.
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Figure 86 — Event Details View

L]
OpenTMS meets this requirement. The user can select the planned event icon (“® ) from the map to display

the Event’s detailed view. The user can edit the event information and update the status to Active, Scheduled,
Approved, Conflicted, Inactive, and Unapproved. The Event's detailed view is shown below.

4.10.1.45. The ATMS shall provide the ability to view an active event report containing a listing of all events
active at the time of the report request including summary information about each event.

OpenTMS meets this requirement. Accessing the Planned Events module from the Manage menu displays the
list view. This view provides a summary of all the resource plans their current status and description. Q-Free
will provide a Jasper Report that provides a summary of the active resource plans. Team Q-Free will work with
the WVDOH on the contents of that report.
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Figure 87 — Resource Plan List View

CRFP No. DOT2000000001 | June 24, 2020




Q West Virginia Department of Transportation - Division of Highways
Advanced Traffic Management System & 511 Platform

FREE

4.10.1.46. The ATMS shall provide users the ability to assign (add/remove) field devices to an event. The field
device shall remain assigned to that event until the event is terminated, the device is removed, or the

device is added to another event.

OpenTMS meets this requirement. The user can click the Unassign button to remove a DMS from an event
and click New to add a DMS to an event. The DMS will remain assigned to the event until it is removed.
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Figure 88 — Resource Plan Resources Signs Tab

4.10.1.47. The ATMS shall provide users the ability to reactivate a terminated event.

OpenTMS meets this requirement. To reactivate a terminated event the user can Run Plan on demand or Edif
the plan and create or update the schedule timing.

g Planned Events » Resource Plans

Projects Fvents | Resource Plans | Associations || Templates. | Calendar |

] oo

it =
y - r Home Groups  [TIETOAE

== SWRD

Figure 89 — Resource Plan List Options
4.10.1.48. The ATMS shall distribute all event data to WVDOH authorized users.

OpenTMS meets this requirement. All authorized users will have access to the event.

4.10.1.49. The ATMS shall provide the user with a request to confirm before an event is terminated.

OpenTMS meets this requirement. When a schedule is about to terminate, the user receives a resource Pian
Expiration Reminder. Clicking on the reminder provides the user the ability to extend the plan. An example

reminder is shown below.
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' Resource Plan Expiration Reminder

BWMT NORTH DEBRIS REMOVAL will 8xpire at 0171172018 15:50:18.
|

« Confirm Expiration ] [ Q view J

Figure 90 — Resource Plan Expiration Reminder Dialog

4.10.1.50. The ATMS shall record date and time of device access, system user, action taken, messages posted
to device and error logs by event or by operator

OpenTMS meets this requirement. The event activity log records every change and action taken by users,
system actions, messages posted and any errors posting those messages or activating the schedule. Below is
an example of an event activity log.

m Pianned kvents > Resource Plans > Nightly Re-Paving -Bowwers Hilf il unscheduled | gl X

Plan Details  Timing and Recurrences ~ Resources Activity Logs

(e

Created Username Activity Event Info
D4/1372016 dargis Adced Ever: Associaticr N:gntlyy Ramp Re-Paang
01-31 16
04132018 il Aded Sign 64-118 [T52077320), Priocty” [18:Planned Events - 3], Message: [RCAD WORK AHEAD USE CAUTION]
01414
04112018 daneis Added Sign B4-119 {762077364], Friorisy. (15 Planned Svents - 3], Message [ROAD WORK AKEAD USE SAUTION)
Qa4
04/11/2018 dansie Naw Status UNSCHEDULED
01:4114
0112018 vaniels Nev; Confirmation Regu:red tree
014114
041112019 daniels Nexw Home Group Adminigirators
014114
04/1172019 dareis New Nare Ngntiy Re-Paving -Bowwers Hit
01:41:14

Figure 91 — Resource Plan Activity Log View

4.10.1.51. The ATMS shall identify DMS devices for use in display of specific message set(s) in response to an
event.

OpenTMS will meet this requirement. The rules-based DSS automatically generates an incident response
based on the incident/event attributes. The DSS is triggered when specific fields in the incident/event that
would trigger business rules are modified such as severity or lanes closed. At this point OpenTMS invokes the
DSS to create an updated response plan. The incident response recommends DMS messaging.

4.10.1.52. The ATMS shall provide a user interface to accept, modify or decline the identified ITS devices
suggested by the system in response to an event.

OpenTMS will meet this requirement. The rules-based DSS automatically generates an incident response
based on the incident/event attributes. The DSS is triggered when specific fields in the incident/event that
would trigger business rules are modified such as severity or lanes closed. At this point OpenTMS invokes the
DSS to create an updated response plan. The incident response recommends ITS devices, 511 messaging,
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and email notifications. OpenTMS further allows for the operator to modify the recommendation before
accepting the suggested ITS devices. ITS devices can be added or removed from the response and DMS
messages used as recommended or updated. As mentioned in the introduction to this section our new Events
module will support automated response plans.

4.10.1.53. The ATMS shall provide a user interface to initiate or inhibit display of DMS messages with and
allow user modification of DMS messages in response to an event.

OpenTMS meets this requirement. The user can unassign DMS, update both standard and travel time
messages when managing an event. If additional DMS are needed later, the user can add new DMS and save.

B Planned Events » Resource Plans » Phone down eyes up i scheduted | fd X

Plan Details ©  Timing and Recurrences © Resources  Activity Logs

r
[ Ol @ unassign Update Messages £ Uptate Travel Time | J + New J [| b List Q]l Y Maore Filters I
Comm A Name Road ir MM Current Priority : Message Reguested Priority : Message [
= Q1 -Simulated-SWRO-CHMS-IT7-N-00087 77N N BT
> 5 PHEUNESDO\N’N

“ @1-Sirulawed-SWRO-CHME-77-N-00108 TN N 108

Figure 92 — Resource Plan Resources Signs Tab

4.10.1.54. The ATMS shall provide the ability to create test events that are not transmitted outside of the TMC
or to devices for the purpose of training of operators.

OpenTMS will meet this requirement. The Incident Types are configurable in the Admin Portal. As far as
configuring Incident/Event type there is a default Public Mode that can be set to Never.

As part of this deploying, Q-Free will be deploying a Staging environment that the WVDOH can access for
training new users.

4.10.2. Event/Incident Management Reporting Desirables

4.10.2.1. The ATMS should provide a mechanism for automated interface with RWIS and entry and edit of
weather reports as a specific type of incident/event.

OpenTMS meets this requirement. The RWIS module will automatically poll RWIS for sensor data. Using the
Admin Portal administrators can configure thresholds on each sensor for triggering RWIS alerts. For example,
if you have a visibility threshold, as the visibility drops, and a threshold is crossed an alert in the Alert
Management system will be created. This alert can be used to create a weather incident that users can
manage by posting DMS, for example.

4.10.2.2. The ATMS should provide a mechanism for entry and edit of holiday-based restrictions as a specific
type of incident/event.

OpenTMS meets this requirement. Incident types are configurable by the administrator in the Admin Portal.
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4.10.2.3. The ATMS should allow multiple authorized users to edit event data at the same time and save
dynamically. A conflict resolution scheme is fo be proposed.

OpenTMS will meet this requirement. A conflict resolution scheme will be provided to operators when the same
incident is being edited at the same time. A natification will be displayed on the screen indicating that the
incident has been updated by another user. A conflict screen will be displayed that allows the operator to see
what was updated and what was entered and decide how to consolidate and move forward with the incident.

4.10.2.4. The ATMS should provide a mechanism for entry and edit of permanent freight specific information
related to height, width, and load rating as it pertains to specified routes, locations and/or direction of
travel.

OpenTMS meets this requirement. The ATMS provides the ability for users to enter weight, width, and height
restrictions that are associated with single incidents or construction events. This information is provided to the
511 website through a data feed. The ATMS does not have a permanent method for entering the restriction
information by route, this is currently handled on an incident by incident basis.

4.10.2.5. The ATMS should include capability for operators to enter temporary weight, width, and height
restrictions for commercial vehicles.

OpenTMS meets this requirement. The ATMS provides the ability for users to enter weight, width, and height
restrictions that are associated with single incidents or construction events. These restrictions are configured
when entering an incident/event and are included in the data feed. Entry form is shown below:

Max Weight (lbs)
0

Max Height (ft , in)

o Jlo ]

Max Width (ft . in)

o Jlo ]

Figure 93 — Incident Restriction Entry Form

This information will appear on the 511 website as shown below.

Roadwork X Ann
Roadwork on PA 283 eastbound between Exit 247: 1-283

NORTH - HARRISBURG and Exit: PA 230¢PA 34 - TOLL

HOUSE ROAD. There is a hauler rastriction. Max wigth of 10

feet. Max height of 14.42 feet,

Last Updated: Mar 12, 2018 10:13 AM

X W/
Figure 94 — 511 Construction Tooltip
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4.10.2.6. The ATMS event management plans should include user creation of detour routes.

OpenTMS will meet this requirement. If pre-planned detour routes are available in a supported map layer the
layer can be added. The OpenTMS map interface supports the display of WMS and ArcGIS Rest end points.
As part of the roads and highways integration, detour routes can be consumed, and basic ad-hoc detour routes
can be created as well. These detour routes can also be pulled into our decision support rules if desired and
can be incorporated into DMS messaging as part of a response plan.

4.10.2.7. The ATMS should allow users to drag and drop event icons within the traffic conditions map/GU!I and
associate the event with the nearest roadway and/or cross street.

OpenTMS meets this requirement. The user can use the Pin map tool to create a new incident or event. To
create the new incident, drag the Pin to the location on the map. A pop-up will be presented for the user to
confirm the roadway selection. Once confirmed, an incident will be created and the location including the
roadway and cross street of the incident populated.

Woodiord

Balty Dejamelie

Figure 95 — Map Pin Gontrol

LOOKING TOWARDS THE FUTURE

On the Q-Free Product Road Map for the next version of OpenTMS is a consolidation of our Incidents,
Planned Events and Weather Incidents into a single Events module. This consolidated module will focus users
on consistent look and feel for event management with consistent features like Incident Response. Based on
feedback from our clients they want to take our current event management and extend functionality to include
many of the features available in the incident module today such as — business rules for message posting and
notifications, timeline views, consolidated incident/event reporting and management from a single view. As this
module is developed the WVDOH will participate in the design process by providing input at the sprint review
meetings.

All the mandatory requirements will be incorporated into the module. Below is a mockup of the Events
Dashboard.
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Figure 96 — Events Dashboard Mockup
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4.11 Traveler Information (CRFP Section 4.11)

4.11. Traveler Information

4.11.1. Mandatory Requirements

4.11.1.1. The ATMS shall provide a data stream to be accessed by the 511 websites to share data for display
on the 511 website and 511 app.

OpenTMS exceeds this requirement. The modular architecture of OpenTMS supports standards-based
integrations with external systems. The system includes a data integration platform which will facilitate
exchange of data with the 511 through a REST API. An Interface Control Document (ICD) is available to third
parties that consume our feeds. The ICD details the contents of the feeds. OpenTMS provides a data export
feed in VDOT and PennDOT today. We have integrated with 511 systems in Alaska, VDOT and West Virginia.
The figure below is a high-level architecture of the data feed distribution system.

—_— == -

ATIS Application
Server

3™ party
Consumers

+~—OpenTMS Feed Services

Agulication st Feed

 Senver
} -_—-_ﬁ!

\K\entral Viden
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The ILOG 511 platform collects data in a variety of ways with periodic pushes and/or pulls of information and
can include a virtually unlimited number of data sources. The system accommodates a wide variety of data
formats and uses many different programming fanguages/techniques to interface with data providers. Some
agency data is collected over secure VPNs, some through public feeds, and some through secure,
authenticated sites. The system also collects information from 3rd party providers (e.g. INRIX, National
Weather Service, WAZE), 3rd party AVL feeds, 3rd party speed sensor feeds, 3rd party parking feeds, agency
data pumps, and can ingest or share data from the system’s own mobile app.

The centralized 511 platform will accept, filter, and distribute data from the ATMS for distribution to the 511
components including the website, IVR, and the mobile app. During the processing of the data, WV business
rules will be applied that can de-duplicate repetitive information, triage/prioritize information, and assign
distribution channels, depending on WVDOH preferences. As part of the processing, each piece of data is
tagged with its required geo-specific characteristics. For example, the latitude and longitude in the raw data
can be used to assign the data with other geospatial reference information such as a rest area, milepost,
parking area, etc. The stored data is converted into all formats needed by the specifics required in the 511
platform: e.g. formatted for text display, formatted for audio output, formatted for distribution to publicly
available data feeds, etc. By converting processed data to all formats, the information is immediately available
for all componenits of the 511 platform. This way, regardless of how the traveler receives the information, and
regardless of how other parties use the public data feeds, WVDOH can be sure that all distribution channels
contain the same information — updated simultaneously.

4.11.1.2. The data sharable with the 511 website and 511 app shall include all traveler information reports
Incidents, construction, events, freight, parking) entered, received, or edited in the ATMS.

OpenTMS meets this requirement. The data feeds are available through a REST API and can be accessed by
511 systems. Feeds will be available for incidents, construction events, freight and parking.

The 511 platform exceeds this requirement. The centralized 511 platform system will accept, filter, and
distribute data from the ATMS for distribution to the 511 components including the website, IVR, and the
mobile app. During the processing, business rules can be applied that can de-duplicate repetitive information,
triage/prioritize information, and assign distribution channels, depending on WVDOH preferences. As part of
the processing, each piece of data is tagged with its required geo-specific characteristics. For example, the
latitude and longitude in the raw data can be used to assign the data with information such as a rest area,
milepost, parking area, etc. The stored data is converted into all formats needed by the solution: formatted for
text display, formatted for audio output, and formatted for distribution to publicly available data feeds. By
converting processed data to all formats, the information is immediately available for all components of the 511
platform. Regardless of how the traveler receives the information, and regardless of how other parties use the
public data feeds, WVDOH can be sure that all distribution channels contain the same information — updated
simultaneously.

4.11.1.3. The data sharable with the 511 website and 511 app shall include CCTV video images captured by
cameras connected to the ATMS.

The 511 platform exceeds this requirement. The data sharable with the 511 website and 511 app will include

live streaming video captured by cameras connected to the ATMS. The private source data stream locations

provided by Skyline will be accessed by ILOG via URLs. These streams will be provided to the public through
the website and mobile application.
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The 511 website and mobile app can display both streaming camera video and static camera images. Camera
images will be brought into the 511 platform and processed to add a watermark. Simultaneously the database
will mark the timestamp of the image. Monitoring systems can detect if an updated still image is not received
after a preset period of time, and a message stating that the image is not available can be displayed, and/or
the camera icon can be disabled and turned gray.

A challenge for web map visuals is the inequitable distribution of ITS devices, such as cameras, across the
state geography. Cameras generally are not distributed uniformly, which means some areas have dense
pockets with many cameras, while other areas do not have any. To create map views that are convenient for
end-users, two methods are used. The first method is related to the mobile-adaptive nature of the website,
which makes certain map features are only available at particular zoom levels. The second method is icon
clustering to indicate where zooming in will provide greater granularity. An example can be seen in the figure
below, with the camera icons clustered and expanded on a web map. Notice that each cluster icon indicates
the number of cameras that are available in that cluster. When a user clicks on a clustered camera icon, the
web map zooms to that area at a level where individual cameras may be selected.

Char.gsiga
PR 1
“,
.

N
Spulockeitls

- ¢ & I

Figure 97 — Example Map Clustering based on Zoom level

Additionally, the 511 platform provides a “text” view of cameras so that users can select a region, road or
camera (depending on the preferences of WVDOH), and quickly scan through a list of the series of cameras
that can be streamed or viewed in current snapshot mode. This list view can be saved for later quick access by

the user.

The ILOG 511 platform administrative portal provides a simple interface where admin users can disable
specific WVDOH cameras from being displayed on the website and mobile app, but still have the cameras
available for internal agency viewing. This feature has been particularly useful when departments of
transportation have needed to disable public viewing of selected cameras during accident responses, and
during high profile events, such as the Pope’s visit to Philadelphia.
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Figure 98 — Camera List View

4.11.1.4. The data sharable with the 511 website and 511 app shall include DMS messages posted to DMS
connected to the ATMS.

OpenTMS meets this requirement. The data feeds are available through a REST API and can be accessed by
511 systems. A feed is available for DMS message activity.

The 511 platform exceeds this requirement. The web map will contain the consolidated list of categories of
information (map layers, text, links, etc.) requested by WVDOH, including DMS messages. The figure to the
right shows a DMS message as seen when looking at the website from a mobile device. Notice how there are
two different color icons for DMS boards — one for those that are active, and another for those that are inactive.
By applying business rules developed cooperatively with WVDOH, critical messages on DMS signs can be
escalated to being available as audio on the mobile app and IVR, expanding distribution to geographically
relevant travelers.

ra

Figure 99 — Mobile View of Active DMS
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OpenTMS meets this requirement. The data feeds are available through a REST APl and can be accessed by
third party traveler information entities. An Interface Control Document (ICD) is available to third parties that
consume our feeds. The ICD details the contents of the feeds. OpenTMS provides a data export feed in VDOT

and PennDOT today.

The ILOG 511 platform is also capable of providing data feeds to third parties. Team Q-Free has extensive
experience with customizing data exports for a wide variety of sources, including Wagze. Providing data from
the 511 platform allows for the flexibility of customizing a data feed, along with the added security buffer of not
having third parties directly access the ATMS, consuming local WVDOH resources.

If desired by WVDOH, the 511 website can contain a page with a list of all publicly-available data feeds. In
some cases, ILOG has seen agencies provide a data access agreement that must be completed and approved
before full access to the feeds is granted. However, it is also possible to simply list the feeds, links, and
documentation, so that they may be accessed without any DOT action.

OpenTMS meets this requirement. The data feeds are available through a REST API and can be accessed by
third party traveler information entities. Feeds will be available for incidents, construction events, freight and
parking.

The 511 platform can provide feeds for all reports that are passed to the system. In the case of the
Pennsylvania Turnpike, ILOG provides over a dozen feeds. Many of these feeds contain very similar
information, but are formatted in different ways, and with different combinations of data, to adjust for various
use cases. These uses cases range from Waze distribution, to third-party data integration, to dashboards used
internally for reporting on performance metrics.

The DOT will determine the 3rd Party Information Dissemination entities that will receive live streaming video
captured by cameras connected to the ATMS. Each CCTV image will be access on the 511 website via a link
provided for each camera by Skyline. Skyline will also provide envelope information to the 511 platform for
each camera. The envelope information and corresponding link will be stored in the 511 platform master
database and will be used to present CCTV images and streams. In addition, the envelope information and
camera link can be provided to third party users in a data feed hosted by the ILOG 511 platform.

OpenTMS meets this requirement. The data feeds are available through a REST APl and can be accessed by
third party traveler information entities. A feed is available for DMS message activity. DMS messages, along
with the locations of the DMS showing those messages, are available as a data feed that can also be provided

by the 511 platform.
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4.11.1.9. The ATMS shall be upward expandable to cover increased coverage areas.

The ILOG 511 platform exceeds this requirement, as the solution is scalable/expandable in several ways. It is
scalable to handle increased demand during storms, and other times of high usage. It is also scalable in terms
of being able to add increasing amounts of data and road coverage. In the case of 511PA, both types of
scalability have been exercised.

« During large storms, the 511PA system has seen its usage spike to 4,000 simultaneous users on the
website; and

» From a data perspective, ILOG's time supporting 511PA has seen the addition of large numbers of
traffic cameras, plow trucks, and expanded roadway coverage to go beyond a core network and be
able to show traffic flow and incidents on roadways throughout the state.

While both usage and expanded data and roadway coverage added a considerable amount of ITS data to the
511PA system (particularly the plow trucks, for which the site displays both historical and current data), the
system handled the expansion with ease. This is partially due to the architecture used to design the site, and
partly due to the expandable nature of the cloud-computing backbone that supports the 511 platform.

Expandability is also true of the IVR portion of the 511 platform. Many traditional IVR systems are constrained
by the provisioning of physical trunks and access to available ports on provider switches. The ILOG traditional
IVR and SAM are both virtual, natively VolP, and provisioned based on licensing and bandwidth, rather than
physical trunks. These systems are scalable within minutes, not weeks. The system can also accommodate
the inclusion of additional roads in a variety of ways, based on the type of IVR deployed.

4,11.1.10. The ATMS shall provide for a highway conditions, including trend data, reporting system that can be
accessed by authorized users with ATMS software or application access.

OpenTMS meets this requirement. Authorized user can access the Road Condition module to enter road
conditions. The Analytics package will provide the user the ability to slice and dice road condition data to look
at trends. Q-Free will work with the WVDOH to customize a report template for the Jasper Reports module.
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Figure 100 — Mobile Display of Analytic Data

ILOG also has extensive experience presenting road conditions and reports in a variety of formats. For various
current clients, we present this data as map layers, text listings, and charts. ILOG will work with WVDOH to
determine which information should be available via the 511 platform, and then together decide the most
appropriate method for distributing this information to the proper stakeholders. As one example of distributing
trend data reports to the public, the image to the right shows the average tolls over the last several weeks on a
stretch of 1-66 in Virginia, as it displays on the mobile app. The report was customized based on several
options chosen by the user, but the parameters and methods of calculation were determined by Virginia DOT.
This allowed VDOT to present information that was helpful to travelers, but still control the method by which
the information was attained. The 511 platform also has an associated administrative portal which provides

usage reports and other metrics/irends.

4.11.1.11. The ATMS highway conditions reporting system shall have the ability to enter road conditions for
multiple locations or the entire state or an entire district all at once versus having to enter conditions

for each segment of road one by one.

OpenTMS meets this requirement. The OpenTMS Road Condition module provides the user the ability to
respond to a weather event quickly by providing an easy to user interface for creating and editing road
conditions. Users can create localized conditions on road or create conditions over an area.

The list view shown below allows the user to quickly and efficiently assess the current status and location for
entered road conditions.
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Figure 101 — Road Conditions List View

Clicking on a road condition opens its detailed view shown below. A road condition feed will be available for

the 511 system.
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Figure 102 — Road Conditions Detail View
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Figure 103 — Mobile Display of Road Conditions

The ILOG 511 platform can display roadway conditions to the public in a variety of ways. The most common
method is through roadway coloring. Based on the information entered about the condition of a roadway (or
portion of a roadway), the 511 platform can color-code the appropriate stretch of roadway. On the 511PA
website, a roadway conditions layer is available on the web map during winter months. As seen in-the image
below, different colors indicate different conditions. A legend is present to decipher the condition of each
roadway. This is also currently done in the Drive Safe mobile app. Although they use different keys for what
the conditions mean, the layer is valuable on each because it draws the user’s eye to locations where the
roadways are not dry and/or clear. Text listings of roadway conditions can be included on the website and
mobile app if desired by WVDOH.

The ILOG 511 platform exceeds this requirement. The 511 platform excels at displaying roadway restrictions of
all types. The 511PA implementation of the system alerts drivers to restrictions using different methods,
depending on the nature of the restriction. Each of these methods may be used interchangeably by WVDOH,
depending on how they think they information will be clearest to their travelers.

The first type of restrictions discussed here are those that apply to long stretches of roadway, typically caused
by bad weather. These sometimes involve all types of vehicles, but aimost always at least apply to commercial
vehicles. To display these types of restrictions, PennDOT opted to have them shown as a layer on the web
map, much like the winter road conditions, but as a separate layer. In the image below, you will notice that the
legend item for this layer is highlighted. This is because PennDOT wants to draw significant attention to this
layer when it is active, as it often indicates a travel ban of some nature. Note that, as shown in the second
image, that any portion of the roadway that is clicked will reveal more details about the restriction.
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Figure 105 — 511 Road Condition Tooltip

The second type of restrictions are those that are associated with single incidents or construction
events. These tend to be related to vehicle size restrictions, or lane restrictions through emergency
or construction patterns. This information is contained in the details of each incident or construction
icon that appears on the map. To provide more detail, their map offers options to choose whether the
user wants to see events that simply have a restriction/disruption, or a full closure of all lanes.
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For both types of restrictions, text listings of the data are available through the 511 platform. Additionally, the
information for restrictions can also automatically trigger an alert on the scrolling banner of the website. The
business rules for which types of alerts trigger an entry on the banner will be determined with WVDOH during

setup.
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ATMS provides those restrictions that are associated with single incidents or construction events. These
restrictions are configured when entering an incident/event and are included in the data feed.

4.11.1.13. The ATMS Vendor shall provide a telephony and web-based 511 system to meet or exceed the
capabilities of the current 511 system used by WVDOH.

This 511 platform system will meet or exceed the capabilities of the existing 511 system used by WVDOH.
ILOG's approach to 511 platform is a single source, data-driven system that natively contains the core
functionalities of the 511 services. This means all components, including the IVR, are virtual and united by a
single master data store. By taking this virtual environment to the cloud, ILOG was able to provide the cost
savings of a usage-based model — meaning that no portion of the system needs to be provisioned to the
maximum anticipated usage year-round. Instead, the platform expands, and contracts based on demand, and
performance remains optimal.

For the web-based components of this CRFP, we propose the ILOG 511 platform, which is a proven solution
that has delivered extremely large amounts of data to the traveling public during times of incredible demand.
The details of this system are described throughout the various requirements outlined in this proposal.

The telephony portion of this proposal offers two approaches IVR; a traditional IVR or SAM — a digital assistant
IVR. WVDOH can select either approach with no change to data requirements or pricing. Either system will
meet and exceed all WVDOH requirements.

What is SAM? SAM was created after years of listening to travelers getting frustrated with IVR systems.
Despite new efficiencies in systems underlying traditional IVRs, they still can suffer from poor voice recognition
due to background noise in the vehicle, regional accents, inadequate synonyms for popular “hot spots”
requested by travelers. Furthermore, hotspot or point of interest (POI) lists provided by agencies can exclude
new POl locations. The drill-down, menu-based approach for information can frustrate drivers. It is generally
accepted that 511 IVR usage is dropping, and some agencies have omitted IVR as part of their traveler
information offerings or have radically changed the information offered.
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On the other side, the voice assistant market is becoming more popular — people are now accustomed to
talking with Alexa and Google Home without using structured menu systems. Team Q-Free thought that
adopting a personal assistant approach for IVR would be a convenient and safe way for drivers to request
travel information hands free. ILOG has been developing what we believe to be the first digital voice assistant
IVR, which leverages Google and Amazon voice recognition and speech generation, to create a state of the art
IVR platform, which we call SAM. For the user, it is a simple, effective and familiar way of communicating with
the IVR using natural speech (e.g. “What's the traffic like in Morgantown?”) versus a series of very specific
command set (e.g. “Press or say one for Morgantown traffic”).

Sam has several interesting features that we would like WVDOH to explore:

» Instead of plodding through old-fashioned menus, users can make a request in plain English. SAM,
using our own artificial intelligence engine, as well as that from some APls, will glean the caller's
intent; and

« SAM uses geo-coding to identify roadways — so there is no need to pre-define a list of POls,
acceptable selections or locations.

Traffic can be requested in three ways:
« Users can ask for traffic near any location or landmark;
. Users can ask for traffic with or without directionality on any road, near a location, or statewide;
« Users can ask for traffic on a roadway between two locations — again, with or without directionality;

«  SAM will figure out the geography surrounding your request and give the user relevant information
as provided from the agency approved data feeds;

« SAM incorporates floodgates, just like a traditional IVR system. Floodgates may be marked as
“interruptible,” or “not interruptible”;

. SAM is customizable — users can set a default location; which SAM will translate into the appropriate
WVDOH region. When the user calls back, he can opt to have the traffic and/or weather alert
automatically read for the customized area;

o SAM also knows when a caller is using profanity and will warn the user to be careful about their
language. If the caller persists, the call may be terminated. If a caller repeatedly uses profanity at
different times, SAM can automatically block their phone number; and

« Finally, SAM retains transaction records for everything that callers do when they are using the
system. This can provide helpful analytics.
SAM can provide the speech recognition and text to speech announcements that are now experienced in
services like Alexa and Google. SAM can offer traveler information in a safe fashion that is no more dangerous

than a hands-free phone call. SAM eliminates the need for agencies to maintain lists of hotspots and POI.
SAM can give information on any road that is in the approved data feeds and does not restrict users to any

preset list of roadways.

SAM also can make connection via an icon on a web page, to announce relevant traffic for an area. With a
single click, Sam’s voice will announce traffic conditions, which can help with visually impaired site visitors.

CRFP No. DOT2000000001 | June 24, 2020




Q West Virginia Department of Transportation - Division of Highways

Advanced Traffic Management System & 511 Platform
FREE

4.11.1.14. The 511 system shall the ability to provide public safety alerts and announcements at the beginning
of a call based on the location entered or statewide on all calls.

In both the traditional and SAM IVR models, floodgate announcements (for public safety or other DOT-
approved messages) can be announced at the beginning of a call.

Floodgate messages can be entered in two different ways — they can be automatically triggered by certain
conditions presented in the data feed, or through manual entry in the administrative portal. Business rules that
can be determined for automated floodgate messages include whether or not they are interruptible, whether
they should be played for a certain region or statewide, and many other details.

When using the manual entry system, the administrative panel gives the user several abilities with regard to
floodgates:

» To preview the message before it is made live;
e To schedule messages in advance;

¢ To prioritize messages;

« To edit active messages; and

+ To assign a message to multiple regions.

For the most serious messages, floodgates can also be flagged so that the system will terminate a call
immediately after the floodgate is heard.

4.11.1.15. The ATMS shall transfer data useful for traveler information into WVDOH’s 511 system for access by
the general public. Data shall include at a minimum event-related data provided by the highway
condition reporting system, relevant data obtained from ITS field devices, NWS weather alerts,
weather forecast, and estimated travels times.

The 511 platform exceeds this requirement. All data layers and information provided from the ATMS will be
displayed on the ILOG 511 platform. This wili include events, road conditions, travel restrictions, ITS devices,
alerts and forecasts from the National Weather Service, and estimated travel times. This information will be
provided, as possible, to the various components of the 511 system (website, IVR, mobile app). Where
practical, the information will be provided visually (e.g. NWS shape files for weather alerts will be displayed as
a translucent overlay on the web map), as an audio advisory through text-to-speech translation, and as a text
listing.
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Figure 108 — 511 National Weather Service Alerts Display

4.11.1.16. The ATMS shall provide a mobile application with a hands-free option for the 511 system in order to
maintain adherence to restrictions on use of phones while driving in West Virginia.

The ILOG 511 platform exceeds this requirement. This proposal includes the continuation of the hands-free,
eyes-free, interoperable Drive Safe mobile app based on the GeoTalker™ platform. The app will continue to be
available on both Android and iOS platforms, with ILOG handling all of the logistics for ensuring that the latest
version is available to users through the app stores.

As with the other traveler information components, the app receives consistent traveler information from the
common data platform. This means that all the apps will receive and publish all WVDOH incidents, events, and
detours from the ATMS. Data from New Jersey and Pennsylvania will continue to be integrated in the app, and
additional states may be added, as long as WVDOH is able to secure access to the data.

The GeoTalker™ platform was deigned to support mobile apps that could provide a safe method for hearing
nearby traffic alerts while driving. To accomplish this, the app obtains the user’s current position, and audibly
announces advisories that are located within a user-defined range and direction of travel, without requiring
additional interaction from the user. This format works well for a wide variety of alerts, including
floodgatesftickers, NWS weather alerts/advisories, winter road conditions, Waze alerts, incidents, roadwork,
slowdowns, DMS messages, rest area locations, commercial vehicle information, and detour information. It
should also be noted that the GeoTalker platform allows audio alerts to be paused when a phone call is active.

Other types of information, however, are best heard when the alert location is imminent — such as when a
runaway truck ramp, or dangerous curve is approaching — and ILOG has addressed these with Fast Track
Alerts. The app has the ability to announce Fast Track alerts within a few yards of a geographic point. This
feature is currently being explored as a component “next step” in connected vehicle pilots, and as a feature in

the PTC’s Trip Talk.

GeoTalker is a flexible, geocentric platform. It was used as a TIS for a pilot connected corridor. The project
was undertaken by ILOG as a subcontractor to the University at Albany Visualization and Informatics Lab
(AVAIL) for New Jersey DOT. The connected area is focused on the Route 1 and 18 corridors near New
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Brunswick, NJ. The app integrated multi-modal travel info, including real-time information about train and bus
arrivals, as well as parking availability. Customized virtual DMS messages, and corridor-specific travel times
were also integrated to provide a comprehensive overview of travel in the region.

While the Drive Safe app offers a host of features in the hands-free, eyes-free “Drive Mode,” users have the
ability to configure several of these parameters. Users can determine:

e The range for which alerts are read;

+ The time interval between when the app will check for new or updated alerts;

+  Whether or not a user wants to have alerts repeated at set intervals, or only read once;

e The types (categories) of alerts that the user wants to hear, as determined by WVDOH; and

e The Drive Safe mobile app will contain a link to the adaptive web map, where travelers can see all
the features and functions offered by the website. The map is automatically centered on the user's
position, based on the GPS reading from the user’s device.

Team Q-Free is currently completing a new method for integrating detours into GeoTalker™ mobile apps. For
pre-defined detour routes, the mobile app can now give the user turn-by-turn directions along the prescribed
route. This is particularly valuable to the commercial vehicle sector, who needs to be mindful of size and
weight limits when detouring from major highways. This is currently being done for Trip Talk and can be
incorporated into the next Drive Safe build if underlying preset detour data is available from WVDOH.

The layout design to GeoTalker apps (as seen in 511PA. TripTalk. DriveSafe, and SafeTrip NJ) has evolved to
create blended apps, meaning that some functions of the app are native app components, and other functions
are links to the responsive web site — all seamlessly presented to the user. This is an efficient format which
eliminates the need to “triple program” functions for both web and apps. The blended approach accommodates
a wide variety of functions, including context-sensitive help and the ability to use the same map functions (like
Check My Route and snow plow tracking) that are available on the 511PA website.

The mobile app and its functions respect traveler privacy and does require login or other personal information.
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The mobile app is also now integrated with Google Maps so that
travelers can simultaneously hear navigation instructions and agency
travel alerts. As an alternative, Waze can be offered as an integrated
feature. In either case, users activate the Drive Mode function of the
app, and then select the Google Maps/Waze button that appears on
the screen. This cross-launches the third-party app, but allows
WVDOH alerts to continue to be heard interépersed with the
navigation directions from the Google/Waze app. As seen in the Safe
- Trip NJ mobile app, when the route planning (directions) function is
LI Use cumrent location for start selected, the system will have available all the features of Google
From Location: Maps directions, which includes multi-modal planning (including
train, bus, plane, hailing services - Uber, Lyft -cycling and walking
directions) as available. These features include the ability to enter
starting/ending and waypoints and information about selected routes,
including travel times and schedule information. The Waze interface
offers a more direct link to the Waze app.

To Location:

powered by Gougle

Cancel Set Route While all the functionality of the current app will be retained, ILOG

= —_— also recommends that, in conjunction with the design discussion
about the website (discussed as part of 4.11.1.20 below), the
WVDOH team consider a refresh to the design of the mobile app to
align with the new 511 site. The refresh may include both design
elements, as well as the inclusion of additional data on the mobile
app. Minimally, ILOG recommends adding access to the traffic
cameras, as this feature is frequently requested by mobile app users.
Other data layers or text listings from the website that may be added
will also provide additional value.

Figure 1’8!9 —_IR;utelF\IaYIgation via The refresh will also get the benefit of GeoTalker features that were
obile Application improved for the 511PA deployment, including the announcement of
National Weather Service weather notifications when the user

approaches the alert area.

4.11.1.17. The ATMS shall provide a mechanism for automatically publishing data and video images from
multiple sources to the WVYDOH 511 as well as various traveler information web sites at specific
intervals.

The ILOG 511 platform will ingest the feed from the ATMS at prescribed intervals. Due to the centralized
nature of the 511 platform processing (described further in 4.11.1.1), each pull will refresh the data in the
various 511 platform components, keeping data consistent across delivery methods. Simultaneously, data
feeds to other 3™ party providers will also refresh with the new data.

4.11.1.18. The ATMS shall transmit highway conditions reporting data fo the 511 system.

OpenTMS meets this requirement. The data feeds are available through a REST API and can be accessed by
the 511 system. A feed is available for highway road conditions.

The 511 platform will display all highway conditions sent by the ATMS, as described in the response to
requirement 4.11.1.1,
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4.11.1.19. The ATMS shall display condition and device data for 511 website distribution with maximum of 5
minutes of data latency

OpenTMS meets this requirement. The data feeds are available through a REST API and can be accessed by
the 511 system. The feeds are updated in real time within 5 minutes of receiving the data from the device or
upon saving a road condition.

The 511 platform will request a refresh of the data from the 511 platform at least every 5 minutes. This
information will then be processed and published to the various components as soon as it is available.

4.11.1.20. The ATMS shall provide a graphical map of the state or selected region for displaying the WVDOH's
ITS devices and select summary and status information suitable for 511 website display compatible
with common web browsers.

The focus of the web site is an interactive web map — it serves as the main landing page for the 511 platform.
This main page can be superseded by a landing page, and the layout may be madified. As part of this
proposal, ILOG includes a design period, where WVDOH, Q-Free, and ILOG personnel will discuss design
preferences. ILOG envisions this to be an Agile-type process:

* Meet to discuss WVDOH initial thoughts on design, and inspiration for style preferences.

* |LOG drafts several examples of what the design changes could look like, from a user experience
perspective.

+ WVDOH provides feedback, likely mixing elements of several proposed designs.
¢ |LOG then combines these preferences into a final design, subject to tweaks from WVDOH.

This will allow the WVDOH team to take the functionality of the ILOG 511 platform system and customize the
layout so that it will optimally meet the needs of West Virginia travelers.
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Figure 110 — Landing Page for www.paturnpike.com
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4.11.1.21.The 511 map shall display for intemet distribution all major freeways and streets within the state’s
boundaries with distinct graphical representation for each roadway classification.

The 511 platform exceeds this requirement. The interactive web map will use Google as a base map. By using
Google, major roadways and arterials will be seen, as will most smaller streets. This also means that WVDOH
gets the benefit of the pre-existing Google roadway coloring configurations, which differ according to roadway

classification.

The 511PA system also uses a thick border to denote the boundaries of Pennsylvania on the web map. This
layout may also be used by WVDOH, or other options, such as shading the areas outside West Virginia, may
also be incorporated. This will be part of the design discussion referenced in the response to requirement
4.11.1.20,
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Figure 1 —West Virginia 511 Map Display
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4.11.1.22. The 511 map shall display near real-time traffic speeds using a standard color coding of green for
uncongested conditions through yellow and amber for moderate congestion {o orange and reds for
high congestion on freeways located within the state. This data can come from 3rd party providers.
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Figure 112 — Mobile Application Map Display

The centerpiece of the web site is an interactive web map, which will include the Google Traffic data as a layer.
This is intended to allow users to see traffic “at-a-glance” with no interaction required. However, as discussed
in 4.11.1.20, the default experience for users visiting the site will ultimately be determined through the design
process during the setup phase of the project.
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4.11.1.23. The 511-map display shall provide map navigation tools (zoom in/out icons, window box, layer
control toggles, status of equipment).
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Figure 113 — Mobile Application Tooltip Display

The 511 platform exceeds this requirement. Adaptive in nature, the interactive 511 map includes several
standard functionalities, such as panning, zooming (with in/out icons), auto-scaling based on the user’'s zoom
level, and an interactive legend. The interactive legend allows user to zoom to preset regions of the state,
select map layers, and save their customized map view, including their selections of various data layers. The
legend indicates which layers are currently active, and different icons may be used to indicate equipment
status, such as active/inactive ITS devices (e.g. DMS).

To save web map views and layers or save text listing travelers use simple controls above the web map and
text listing of alerts. To save a map view, for instance, a user might zoom to a particular city or town and select
several map layers that they would like to see (e.g. incidents, cameras, DMS). The user then presses the
“Save Map View” button, and the map can default to the same view when the user returns again from that
device. These basic controls allow users to customize their view of the web map without the need to log in.
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Figure 114 - 511 Toolbar Control

Of particular note is the recent refresh/renewal of the 511PA system. A new requirement was to blend the
existing 511PA map features with the data/features from the Pennsylvania Turnpike. The challenge was to
address the needs of both agencies, without overwhelming the public with layers of menus and legend
selections. The result was a good compromise. The legend automatically changes the data filters once a user
selects “PA Turnpike only”. ILOG can work with the WVDOH to make sure critical items for both agencies are
represented clearly on the 511 system.

4.11.1.24. The 511 map shall display for internet distribution the appropriate information being supplied by
corresponding ITS devices including at minimum full motion video images from cameras, sign
display for DMS, and data from RWIS.

Wheefing Tunns!

<o . a

Whistling Tl
stand

M P

Figure 115 — 511 Video Display Dialog

The ILOG 511 platform has full capabilities for displaying a number of different types of data within map layers,
including full motion video images from cameras, sign information from DMS, and RWIS data. The following
images demonstrate how these layers appear on the 511PA and Pennsylvania Turnpike websites. The way
the information is displayed, as well as associated icons and graphics, may all be modified during the setup
phase if desired by WVDOH.

4.11.1.25. The 511 website shall provide a menu to select which ITS devices to display (layer controls).

The 511 platform exceeds this requirement. All layers displayed on the 511 platform website are controlled
through a simple legend. The legend lists both the titles of each layer and the symbol that represents the data
or devices. As part of the initial design process, several options for how the legend may be formatted will be
presented. Some options will include the coloring, placement, shape, whether or not the legend may be hidden
by the user, and any controls associated with how the legend appears or is hidden. In the case of 511PA, the
legend may be hidden, so that more of the map may be seen on the screen. The PA Turnpike website,
however, uses a fixed legend at the bottom of the screen, which is always visible. ILOG will also guide the
WVDOH through requirements related to the need for the legend to work well on mobile devices. This may

CRFP No. DOT2000000001 | June 24, 2020




Q West Virginia Department of Transportation - Division of Highways

Advanced Traffic Management System & 511 Platform
FREE

mean a slightly different appearance, or minimally the ability to hide the legend when the site is viewed from a
mobile device.

4.11.1.26. The 511 website shall provide a legend to explain which ITS devices are being displayed.

The legend will include information about each icon that is available on the web map, defining what the icon
represents. This will be true for ITS devices, as well as for data such as incidents, construction areas, etc.

4.11.1.27.The 511 map shall provide a legend fo explain the near real-time traffic speed colors being
displayed.

The 511 platform exceeds this requirement. While the legend will always contain the type of information
described in 4.11.1.24 and 4.11.1.25 related {o layers and icons, additional information may also be present
depending on which layers are active. For example, when the speed layer is active, a legend will be visible that
explains the colors being displayed. Similarly, when road conditions are displayed, a legend will be visible to
define the roadway coloring pertinent to that layer. Below are some examples of layer definitions on 511PA
that only appear when particular layers are active.
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Figure 116 — 511 Legend Displays

To make this information clearer, Team Q-Free recommends not allowing users to view more than one
roadway coloring layer at a time on the web map. This means that users could either view real time traffic
speed data, or roadway conditions, but not both at the same time.

4.11.1.28. The ATMS shall automatically refresh the real-time traffic speed display on 511 at a minimum
frequency of 30 seconds.

The 511 platform maps on the website and the mobile app can automatically refresh the real-time traffic speed
display at least every thirty seconds.

CRFP No. DOT2000000001 | June 24, 2020




Q West Virginia Department of Transportation - Division of Highways
Advanced Traffic Management System & 511 Platform
FREE §

4.11.1.29. The ATMS shall be capable of distributing color and black and white video images fo WVDOH'’s 511
website.

The ILOG 511 platform can display both color and black and white images, as well as streaming video. For a
more robust description of the 511 platform camera display capabilities, please see the response to
requirement 4.11.1.3.

The OpenTMS video solution provides the ability to stream the camera feed in day mode and night mode, as
long as it's supported by the camera manufacturer.

4.11.1.30. The 511-telephony system, including the 511 system as well as the communication capability, shall
have the ability to handle an average of 200 to 300 calls per day and allow for a peak usage of 5,
000 to 6,000 calls per day. Vendor is fo propose how they would meet this requirement or provide an
alternate solution.

The IVR component of the ILOG 511 platform (both the traditional and SAM versions) will easily handle 200-
300 calls per day, accommodating spikes to 6,000 calls per day. To accomplish this, ILOG has abandoned the
old IVR model, in which systems are constrained by the provisioning of physical trunks and access to available
ports on provider switches.

The ILOG IVR is virtual, natively VolP, provisioned based on licensing and bandwidth, rather than physical
trunks, and scalable within minutes, not weeks. When ILOG'’s system technicians receive system monitor
alerts letting them know that system usage has exceeded pre-defined notification levels, they are able to
quickly log in to the system and increase the capacity for as long as necessary. ILOG proactively increases
capacity before large storms, or other events when there is an expected surge in usage.

The ILOG IVR complies with national standards and guidance, including that published by the 511 Deployment
Coalition. The system has been tested with TTY operators to be sure that it complies with Section 255 of the
Telecommunications Act of 1996 and Title Hl of the ADA.

The 511 platform web map and mobile app will provide icons for the location of each camera, and different
icons when many cameras are densely clustered at a particular location on the map, as described in the
response to requirement 4.11.1.3 in section. ILOG can provide the DOT with several options to indicate how
the direction of the camera may be indicated. The most straightforward way is to include a description of the
direction the camera is facing once the user clicks on the icon, as seen in the image below. However, the icons
for cameras may be modified to indicate the direction they are pointing, as long as that information is available
in a feed, spreadsheet, or database. For instance, the camera icons might be facing different directions, or
colored differently, if they are pointing eastbound versus westbound. This is a decision that would be
discussed with WVDOH during system setup.

CRFP No. DOT2000000001 | June 24, 2020




Q West Virginia Department of Transportation - Division of Highways

Advanced Traffic Management System & 511 Platform
FREE

oo,
PoNVET SRR AT O T S oo S -+ S Y VO S W WP

I1-85 @ Girard Point Brdg Midspan X E
STREAMING VIDEO 3
South

Traffic closest to camera is traveling

== 000KTHE HORd 1
" HH»W . _ ul
‘ il
3 - T X, -
J .
an
al i
;
[ 4

EASTWICTK Jud, i /
; Fl Glg
F’h;lmnlr@a @ L oasaniif

Figure 117 — Camera Dialog with Location

4.11.1.32. The 511 system shall have the ability to add additional routes in the future beyond what is covered
by current 511 system now.

The 511 platform exceeds this requirement. There are virtually no limits to the route capacity of the 511
platform system; any number of additional routes may be added to what is currently covered in the WV 511
system

4.11.1.33. The 511 website shall provide a linked text-based list of primary website content for selection by

users.

The ILOG 511 platform is configured to provide text listings of information whenever possible. This alternative
to map-based data is beneficial both to users who have low bandwidth, as well as those with visual
impairments. ILOG has experience providing the following types of data as text listings, and the system is
capable of handling more:

e Travel alerts for incidents, construction, special events, and other dynamic information. In the case
of construction and special events, this is done for both active and planned work;

e Travel restrictions;

¢ Weather alerts & forecasts;

s Listings of RWIS stations/cameras;
» Listings of traffic cameras;

¢ Rest facilities and service plazas; and
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« Selection options for toll calculators.

In each of the text listings, agencies have provided preferences for how the information is organized. Typically,
the data is categorized by roadway, county, and/or region. For example, in the 511PA text listing of cameras,
the user can first select a region of Pennsylvania, and then the roadway for which they would like the cameras.
The traffic camera names/locations are then listed as links, in the order in which they appear on the roadway.

{ Traffic Cameras

Grealer Philadeiphia ¥ 195 v m @

195 @ PA-452

| L5 @US-322EB

. 195 @ US-322

1-95 @ ramps to Commedore Barry Brdg
1-95 @ Upland St
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195 @ 1-47
1-95 nfo |-476

1:95 @ Stewart Ave
1:95 @ PA-420

1-95 NB before PA-420
1-95 SB before PA-420

\ N
Traffic closest to camera Is traveling North

Figure 118 — Camera List by Route

4.11.1.34. The 511 website shall allow users to select cameras and DMS for a specified region of the state or
by major roadway and accident or construction/work zone information for a specified region of the

state or by major roadway.

All data in the ILOG 511 platform may be selected by first filtering by a criterion, such as a region or roadway.
This is true for both the text listing and map pages of the website.

As seen in the response to requirement 4.11.1.32, the text listing of traffic cameras has first been filtered by
region, and then by roadway, before producing the list of options available for the user to choose from. This
same methodology applies to text listings for other types of information, such as DMS, incidents, and
construction/work zones. Text listings can also be provided with combinations of ITS devices. The specifics for

the text listing of the site can be determined during design.

The web map portion of the website can be used in a similar fashion. Using 511PA as an example, the top of
the web map has an option available for selecting a particular region of Pennsylvania. When a region is
chosen, the map zooms to a pre-defined center point and zoom level, which helps to filter the information for
all layers available on the web map. Additional boundary lines may also be drawn, by whichever level of
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organization is chosen by WVDOH (e.g. county, region, etc.). In the image below, the grayed-out area
represents the WV state line, with everything in gray being outside of WV. Mixing these clear boundary lines
with pre-defined regional zooms help to focus the perspective of the user on the map, and may be saved for
later viewing.
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Figure 119 — 511 Toolbar Control
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Figure 120 — 511 Map Display

4.11.1.35. No Adobe flash content is to be used on the 511 website, 511 mobile website or 511 application.

The ILOG 511 platform does not use Adobe flash content in any component.

4.11.1.36. The 511 website shall provide a link to specific WVDOH construction projects/special
projects/studies information sites.

The website portion of the ILOG 511 platform can handle any number of links to specific WVDOH projects.
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Figure 121 — Sample WVDOH External Links

The system currently provides this for the Pennsylvania Tumnpike, the site for which can be accessed at
https://www.paturnpike.com/travel/major_design_construction_projects.aspx.

MAJOR DESIGN & CONSTRUCTION PROJECTS

B NTERCRANGE b, DESIGN A CONSTRUCTION A, DESIGN 2 CONSTRUGTION o commere & ACCELERATED BRIDGE CONSTRUCTION

Figure 122 — Sample External Links from 511 Application

Other links can also be accommodated for special events or projects. Team Q-Free typically sets up and links
multiple special event pages each year for 511PA, including sites for the Little League World Series,
Pennsylvania Farm Show, and historical traffic videos for major travel holidays.
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Figure 123 — Special Event Link from 511 Application

4.11.1.37. The 511 website shall be smart-phone/mobile phone accessible and shall be adapted to work in both
a desktop and mobile format with all content that is available on desktop version available on mobile
version.

The ILOG 511 platform website was specifically created with an adaptive design, meaning that the site
automatically adjusts to accommodate the size limitations of the device being used. With adaptive design, only
one site is maintained, but the appearance of the site on a desktop PC will be different from the appearance on
a mobile device. This gives users the ease of learning a single feature navigation that is available on both
desktop and mobile devices and gives the agency the assurance that consistency is maintained as one update
appiies to all devices that access the site.

4.11.1.38. The 511 mobile website and the 511 app shall have a warning banner regarding use while driving
and disclaimer similar to one used on the current WV511 app.

The Drive Safe mobile application wili continue to have a warning banner regarding use while driving, as well
as a disclaimer. The look and precise text of the warning and disclaimer may be changed by WVDOH if
desired during the design portion of the system setup.

4.11.1.39. The 511 website and 511 app shall be updated as necessary as operating systems used by mobile
phone providers are updated. Vendor is to verify impacts to functionality if new OS releases are
anticipated and maintain functionality through updates to software as required with new OS updates
or versions.

The mobile application will continue to be maintained, tested, and updated as new operating systems are
released for iOS and Android, or if a symptom indicating a programming bug is reported by users. ILOG
proactively monitors customer feedback and crash reports and will address issues with app updates as
needed. Due to the redundancy built into the 511 platform network structure, most maintenance activities (for
both the mobile app and other components) can be performed without service interruption.
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4.11.1.40. The 511 website shall be capable of being imbedded into other HTML documents, or mirrored by
other websites, with 511 logos intact as an Inline Frame (lframe) or similar.

The ILOG 511 platform website is capable of being embedded into other HTML documents/mirrored with 511
logos intact as an iframe. ILOG would work cooperatively to provide code to a third party that is interested in
integrating the website in this manner, to assure a smooth implementation. ILOG has helped third party
vendors in Pennsylvania who wished to incorporate key components of the traveler information site into their
web sites or distribution devices, such as the Travel Boards displays in rest areas.

4.11.1.41. The camera image displayed on the 511 website and exported to external users shall have a
customizable graphic overlay that will identify the source of the images.

The ILOG 511 platform is capable of handling this requirement in two different ways. If the image has a
customized graphic overlay (is watermarked) before coming to the 511 platform, then the image with the
watermark will be displayed as-is. The system is also capable of adding a watermark to images that are
received without one. ILOG currently adds watermarks to camera images for the PA Turnpike.
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Figure 124 — Camera Video with watermarked graphic
Traveler Information — Desirables
4.11.1.42. The data sharable with the 511 website and 511 app should include freeway traffic speed indicafors.

Q-Free exceeds this requirement. Data feeds are available through a REST API and can be accessed by the
511 system. A feed is available for detector data. The feed includes volume, occupancy, and speed.

The ILOG 511 platform website and mobile app are capable of displaying freeway traffic speed indicators, as
provided by the ATMS. The method by which these indicators are displayed will be discussed during the
design period of the system setup.
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4.11.1.43. The data sharable with the 511 website and 511 app should include arterial traffic speed information
gathered by the ATMS or 3rd party provider.

OpenTMS meets this requirement. Data feeds are available through a REST API and can be accessed by
the 511 system. A feed is available for detector data. The feed includes volume, occupancy, and speed.

The ILOG 511 platform website and mobile app are capable of displaying arterial traffic speed information, as
provided by the ATMS. If speed data from the ATMS is desired in addition to Google Traffic, then the method
by which these indicators are displayed will be discussed during the design period of the system setup.

4.11.1.44. The data sharable with the 3rd Party Information Dissemination entities should include freeway
occupancy. (if available)

OpenTMS meets this requirement. Data feeds are available through a REST API and can be accessed by 3
parties. A feed is available for detector data. The feed includes volume, occupancy, and speed.

The ILOG 511 platform is capable of distributing this data to third-party entities, if WVDOH does not want it to
be accessed directly from the ATMS.

4.11.1.45. The data sharable with the 3rd Party Iinformation Dissemination entities should include arterial traffic
speed information gathered by the ATMS. (if available)

OpenTMS meets this requirement. Data feeds are available through a REST AP and can be accessed by 3d
parties. A feed is available for detector data. The feed includes volume, occupancy, and speed.

The ILOG 511 platform is capable of distributing this data to third-party entities, if WVDOH does not want it to
be accessed directly from the ATMS.

4.11.1.46. The ATMS should include capability of generating the messages fo display travel time estimates for
DMS locations in the network.

OpenTMS meets this requirement. OpenTMS has the ability to display travel times on DMS. Travel time
messages are configured with a specially formatted travel time template configured through the sign module
devices’ travel time message tab. Creating a travel time message is similar to creating a standard message
with the exception of a double hashtag (##) that represents the travel time to be automatically pulled and
updated from an assigned segment. If the message is active it will be reposted.

Segments are created in the admin portal and linked to a sign and associated to the message at the time the
message is created from the Segment Assignment Tab.
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Figure 126 — Travel Time Segment Association

Once the message is activated, travel times will automatically update on the sign as the travel time changes
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Figure 127 — Travel Time Message Display
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The ILOG 511 platform exceeds this requirement. The system is capable of displaying any active message on
DMS icons. This is true regardless of whether this is a safety message, travel time, or information relevant to a
specific incident. As noted in the response to requirement 4.11.1.23, different icons will be used on the web
map to indicate active versus inactive DMS.

4.11.1.47. The ATMS should provide a mechanism to automatically post travel time estimates fo DMS.

OpenTMS meets this requirement. Travel times can be posted manually through the sign module or a resource
plan. With a resource plan the WVDOH can activate travels times from 6 AM to 11 PM for example Monday
through Friday and 9 AM to 10 PM on Saturday and Sunday if desired. DMS displaying travel times are
automatically updated with the latest travel times at a configurable interval. All DMS messages available in the
511 platform feed will be automatically posted to the 511 platform components.

4.11.1.48. The ATMS should have the ability to push commercial vehicle and OS/OW restrictions to
subscribers.

Team Q-Free’s proposal for WVDOH exceeds this requirement. The proposal includes a subscriber services
portion in the ILOG 511 platform. Behind a credentialed login, this portion of the system has an integrated
personalized alert component so that users can provide areas/roadways and days/times of day during which
they wish to receive email alerts about particular portions of the state. This feature can be expanded to
providing commercial vehicle and OS/OW restrictions as well as all other alerts in the 511 platform. Alerts
received from the ATMS are automatically translated into email alerts and distributed to travelers who have
subscribed to receive notifications for alerts matching their user profile.

Users are able to manage the various features of their accounts from the website. After logging in,
¢ Users may edit their personal info/user profile;

e Users may subscribe/unsubscribe from alerts or change the types of alerts they wish to receive;

« Alerts may be configured so they are only sent during particular days and times. Furthermore, these
configurations may be different for each route entered by a user; and

o As anew feature, users can select the area of their focus by drawing a shape on a map, rather than
clicking through roadway dropdown options. This gives great flexibility when a user wants alerts near
a specific region, or along a commute that involves multiple roadways. It also gives the user the
opportunity to incorporate roads near their primary route, which may have a secondary impact on
their commute.
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Figure 128 — User Route Selection

Incorporation of the notification function into the mobile app can also be done by linking the app to the
subscriber services and providing app notifications.
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For users who have subscribed to email alerts, the ILOG 511 platform administrative portal allows authorized
agency users to search for subscribers, and to modify subscriber information, routes and other parameters
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Figure 129 — Subscription Services Management

4.11.1.49. The ATMS highway conditions reporting system should be able to provide roadway condition
reporting to local roads in addition to major US and state routes.

As outlined in the response to requirement 4.11.1.11, the ILOG 511 platform is capable of displaying any
roadway conditions provided by the ATMS. This is not restricted to major US and state routes; local roads may
also be accommodated.

4.11.1.50. The 511 website should provide for individual public users to create user accounts and customize
fravel route alerts fo notify them of incident, events or unusual congestion along their designated
travel route(s) and display specified camera images related to that route.

The ILOG 511 platform proposal includes a traveler subscription service (i.e. user accounts) and is outlined in
detail in requirement 4.11.1.27. The system will provide email alerts related to any events provided through
the ATMS along their route. The user may then login to the website where they would be presented with their
personal routes list, and when one is selected, the map would zoom into the subscriber’'s pre-defined route and
display events and camera layers for the route.

4.11.1.51. The ATMS should allow selection of numerical limits associated with each display color for each type
of traffic measurement by an ATMS user with sufficient authorization. These parameters should be
applied to display generation for the 511 website.

All business rules related to 511 platform display, including numerical limits associated with display colors and
types of traffic measurements, will be carried to the 511 platform so that only approved information will be
distributed to the public in a way that is compatible with the metric fo be presented.
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4.11.1.52.The 511 website should incorporate a banner scrolling along the bottom of the WV511.org page that
will alfow ATMS operators to enter text for unique events and emergency notifications.

The ILOG 511 platform exceeds this requirement. The system incorporates a scrolling banner on the website
as part of the basic system. This banner may be populated through a manual input process, or with automatic
triggers from the ATMS data feed, or both. The manual banner announcements are created and edited through
an administrative interface. The text in the ticker can be edited to display boldface and italicized text, and
hyperlinks can be included. Alerts may be instantly activated or scheduled for activation in the future.

The banner can also be automatically populated from the ATMS data, according to pre-defined business rules
such as when events hit a particular severity level. For automated banner alerts, hyperlinks may be connected
to a specific closure on the map, so that when they are clicked, details are displayed on the map.

4.11.1.53. The 511-phone system to have a comprehensive vocabulary for text to voice system or more
intuitive interpretation of what the operator types in to the system. (e.q. if the operator types “SB’
511 system should know that means southbound versus having to type the words out.)

The ILOG 511 platform IVR and mobile app share a common text-to-speech translation process. This means
that when an audio version is created for an alert, it will sound the same on the mobile app as it does on the
IVR. To ensure that common abbreviations are read correctly (such as SB meaning southbound), and to
account for local accents and pronunciations, the system also has a translation database. This database
allows for custom pronunciations which correct the pronunciation of words that may not sound quite right from
the initial text-to-speech conversion. This database already has many common conversions, as it benefits from
both the experiences of other states, as well as ILOG's existing relationship working with WVDOH’s roadway
names. The image below shows a handful of the pronunciation adjustments that have already been made for
the Drive Safe mobile app, which will be carried to the IVR. To further aid WVDOH, the system has several
areas where an audio preview button may be clicked, so that an administrator entering an alert can hear a

message before it is sent to the public.
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Chetyan shil yane WVDOH W Juie Promun No
Ghent geent WVDOHM VN dule Pronun Mo
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[dahan may haing WVDOH VW diie Pionun I
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Ogtebay opg el bee WyDOH  VvvJduie Fronun No
Poga puck uh WyDOH VW Juie Pronun No
Poca Talico puck th tay Beko WVDOH VW Jule Pronun No
Bobed €, Byng Robesl C Bird WYDOH VWY huie Promun Mo
Sehraten Sy bray lun WYDCH  VWJjule Promun No
Slzunten Stunton YNDOH VW hille Promun No
Sun Suncay VADCH i Jule Fronun Yes
Sun, Sunday WYDCH VA Jufe  Pronun Yes
Teays Valiy tays valey TWDOH ViV Jule Pionun No
Thus Thursday WNDCH VW e Promun Mo
Tues Tuesday VVDOH W Juie Promun No

WBS VEpNI2 VADOH VW Juke Fronun Mo

Figure 130 — 511 Pronunciation Adjustments

4.11.1.54. The ATMS should require varying levels of administration rights on the 511 website from view only tc
super user.

The ILOG 511 platform can provide for varying levels of access to administrative website functions, ranging
from super users to read-only access. The levels of access to this admin portal for either/both agencies wili be
discussed and determined during the implementation phase.

4.11.1.55. The data sharable with the third-Party Information Dissemination entities should include freeway
traffic speed. (if available)

OpenTMS meets this requirement. Data feeds are available through a REST API and can be accessed by 3
parties. A feed is available for detector data. The feed includes volume, occupancy, and speed.

The ILOG 511 platform is capable of distributing this data to third-party entities, if WVDOH does not want it to
be accessed directly from the ATMS.
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4.12 Integration with Other Systems (CRFP Section 4.12)
4.12. Integration with Other Systems

4.12.1. Mandatory Requirements
4.12.1.1. The ATMS shall establish and maintain connections with existing external systems.

OpenTMS meets this requirement. The modular architecture of OpenTMS supports standards-based
integrations with external systems. ATMS will establish and maintain connections with all existing external
systems; CCTV, DMS, RWIS, 22 County E-911, truck parking sites, and 511 systems.

4.12.1.2. The ATMS shall operate and report system diagnostics to enable operators to confirm that
communications to external systems are functioning properly.
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Figure 131 — Alert Subscription Status Panel

OpenTMS meets this requirement. For external systems connected to the Alerts module, a Status button is
available on the Alerts list view that opens a dialog that shows the state of the connection.

4.12.1.3. The ATMS shall operate and report system diagnostics to enable operators to confirm that
communications to external field devices are functioning properly

OpenTMS meets this requirement. The system continuously polls in the background. When a poll fails, the
communication status is changed to Suspect. The system retries polling and after a set number of attempts,
the device is marked as Failed. The number of polls until the device is marked as Failed is configurable.
Communication status icons shown below and are visible from the map and list view. The Device reporting
errors icon is visible on the list view only, but from the map the user can click on the Maintenance Mode map
tool that filters the map to only show devices that are not in normal condition. Devices are considered not
normal if they have communications that are suspect or failed and/or the device is reporting an error such as a

pixel error.

L S . .
L~ « Normal Communications
o~ + Normal Communications, but device is reporting
i~ errors
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+ Disabled Communications
Reports are available to be run on-demand or scheduled to automatically run that report on ITS device health.

4.12.1.4. The ATMS shall incorporate center to center standards enabling standardized data exchange with
other systems and agencies.
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Figure 132 — Center-To-Center Map Icons

OpenTMS meets this requirement. ATMS supports NTCIP center-to-center (C2C) communications with other
systems and agencies. Q-Free has implemented C2C with our VDOT client to integrate two other ATMS
vendors managing Toll Roads in Northern Virginia. This integration pulls in the other center’s devices and
displays in the list views and on the map. In the figure below, external devices have a different icon and the
map layer can be toggled off. This list view shown below, has external devices enabled.
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Figure 133 — Sign List View with External Devices
4.12.1.5. The ATMS shall provide traffic data to West Virginia 511 system, website and 511 app.

OpenTMS meets this requirement. ATMS provides traffic data to multiple 511 systems in our current
production deployments. The modular architecture of OpenTMS supports standards-based integrations with
external systems. The system includes a data integration platform which supports multiple data standards and
exchange models; REST API, and Java Message Service. 511 platform vendor will pull data from the ATMS

REST API.

The ILOG 511 platform currently accepts traffic data from the Q-Free ATMS in West Virginia, and uses that
data to populate the Drive Safe mobile app. While the amounts and types of data may expand in the new
setup, the ability to receive and processing data will not. ILOG is capable and experienced accepting data
using VPNs, secure web services, secure FTP transmissions, and most other transmission methods and
supporting multiple data standards and exchange models.

As it does today, the centralized 511 platform system will accept, filter, and distribute data from the ATMS.
Instead of preparing the data for the mobile app alone, it will also prepare the data for distribution to the
website and IVR. During the processing, business rules can be applied that can de-duplicate repetitive
information, triage/prioritize information, and assign distribution channels, depending on WVDOT preferences.
As part of the processing, each piece of data is tagged with its required geo-specific characteristics. For
example, the latitude and longitude in the raw data can be used to assign the data with a mile marker, rest
area, city tag, a roadway tag, point-of-interest tag, etc. The stored data is converted into alt formats needed by
the solution: formatted for text display, formatted for audio output, and formatted for distribution to publicly
available data feeds. By converting processed data to all formats, the information is immediately available for
all components of the 511 platform. Regardless of how the traveler receives the information, and regardless of
how other parties use the public data feeds, WVDOT can be sure that all distribution channels contain the

same information — updated simultaneously.
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4.12.1.6. The ATMS shall have the ability to establish, maintain, and exchange data with CAD systems
operated by 911 centers and law enforcement agencies within the State of West Virginia.

OpenTMS exceeds this requirement, Q-Free has been a leader in CAD integration for over the last
20 + years. Q-Free has integrated over 15 separate CAD systems from State Police and €911
centers.

Q-Free has clients actively using CAD alerts as the primary component for incident detection in
production today. Q-Free has integrated over 40+ €911 and State Police centers between our
clients. Q-Free not only supports all the CAD systems identified in this RFP, including the new State
Police integration but as the incumbent, Q-Free is providing real-time incident notifications to West
Virginia operations for all current €911 partners. Additionally, Q-Free has successful integrations and
a great relationship with Motorola and the software platform the WV State police procured.

4.12.1.7. The ATMS shall receive CAD incident reports and make them available to authorized users through
the ATMS user intetface.

OpenTMS meets this requirement. Traffic CAD events are integrated into OpenTMS Alerts module. When an
event is received, the user receives a notification and can create an incident from the alert tracking the two
together. As updates come in the users have the most update to date information within minutes of being
entered by the 911 center. Access is available to users with the correct privileges.

4.12.1.8. The ATMS shall be able to share ATMS functionality with the WVPA (West Virginia Parkway
Authority) offices.

OpenTMS meets this requirement. OpenTMS is deployed as a Statewide solution in Virginia and Pennsylvania
where there are multi-Transportation Management Centers (TMC) in operation. OpenTMS has a feature called
“Home Groups” which can be used to define different operational areas within the agency, state, or province.
This allows clients control data accessibility across groups of users. For example, in Pennsylvania, each TMC
is defined as its own operational area and users assigned to that group can only see those events or devices
within their jurisdiction. Notifications can be customized to home group as well. If access to the other TMC'’s
devices are needed their home group can be enable in a user’s preferences.

4.12.1.9. The ATMS shall integrate with the current CitILOG video analytics system in order to provide data
related to wrong-way driver, incident and stopped vehicle detection.

OpenTMS meets this requirement. Q-Free integrates with CitILOG video analytics system to provide data
related to wrong-way driver, incidents and stopped vehicles. Events are integrated into OpenTMS Alerts
module. When an event is received, the user receives a notification and can create an incident from the alert
tracking the two together. Below is an example of an alert received due to a stopped vehicle.
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Figure 134 - CitiLOG Video Alert

4.12.2. Integration with Other Systems — Desirables

4.12.2.1. The ATMS should integrate with external agencies' systems using standardized Cenfer fo Center
communication protocols.

OpenTMS meets this requirement. The ATMS supports NTCIP center-to-center (C2C) communications with
other systems and agencies. Q-Free has implemented C2C with our VDOT client to integrate two other ATMS
vendors managing Toll Roads in Northern Virginia.

4.12.22. The ATMS should have the ability to integrate the fog warning/conditions system to activate a DMS.
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Figure 135 — Integrated Corridor Management Details View

OpenTMS has a Corridor Management module which provides rule-based traffic management in corridors of
interest to the client. A corridor is configured to respond to traffic data from several sources (RWIS, traffic
sensors, travel times, etc.) and automatically activate control mechanisms (DMS, VSL) based on agency
specific business rules. The module is highly flexible and can be configured to consume multiple data sources
and drive multiple traffic control devices. The response can be configured to be fully or semi-automated. Fully
automated corridors update traffic controls with no actions from the operators whatsoever. Semi-automated
corridors require operator approval before executing the system-generated response plan.
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Q-Free has implemented and deployed a weather corridor along the Ohio I-90 Corridor. The Corridor uses
weather station data to identify when a corridor is experiencing low visibility. When visibility drops below the
threshold a DMS and VSL response is recommended to slow down drivers in advance of fog conditions. The
system updates on regular cycles based on changing visibility conditions providing a level of responsiveness
which would be virtually impossible without automation.

Q-Free is currently working on a Queue Detection / Warning Corridor for Pennsylvania where the system
monitors detector or travel time data and when a slowdown is detected DMS and VSL response is
recommended to slow down drivers in advance of the slowed or stopped traffic.

Other weather sensors could be integrated in lieu of RWIS visibility monitoring.

4.12.2.3. The ATMS should have the ability fo access to OES flood gauge monitoring system. (IFLOWS)
(Note: This desirable is for monitoring only.)

OpenTMS will meet this requirement. The ATMS will integrate with the IFLOWS sensor to provide real time
alerts to operations when alarms are triggered by field devices.

4.12.2.4. For optional interfaces not incorporated into the ATMS, the ATMS should provide a means to initiate
the external software from within the ATMS and must log the initiation and termination of the external
Software.

Skyline’s VERO will be accessible from the OpenTMS Devices Camera option. VERO will implement single
sign on capability.

4.12.2.5. The ATMS should be able to share ATMS functionality with the West Virginia State Police Troop
locations and dispatch centers.

West Virginia State Police Troop and dispatch center staff can be provided ‘Guest’ access to OpenTMS. Using
the Guest Role, the WVDOH can assign view only privileges to those modules that they want the third-party to
view. If not on the TMC network, access would be through a secure Virtual Private Network (VPN).

4.12.2.6. The ATMS should have the ability to integrate West Virginia weigh station offices through on-site
video monitoring and providing access to the ATMS software application.

While OpenTMS does not integrate weight stations in our latest version, our open modular architecture
provides us the ability to do so in the future. Third parties can be provided ‘Guest’ access to OpenTMS. Using
the Guest Role, the WVDOH can assign view only privileges to those modules that they want the third-party to
view. If not on the TMC network, access would be through a secure Virtual Private Network (VPN).

Video from on-site cameras can be brought back to the VDS and made available to the TMC.
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4.13 Operator and User Features (CRFP Section 4.13)
4.13. Operator and User Features

4.13.1. Mandatory Requirements

4.13.1.1. The ATMS shall enable multiple users to be logged in simultaneously.

OpenTMS meets this requirement. ATMS does not limit the number of simultaneous users. Current PennDOT
requirements require 100 simultaneous user users and 20 simultaneous administrators. As the number of
users increase the number of multiple webservers sitting behind a load balancer can be scaled provide the
ability to distribute load. VDOT requirements require 500 simultaneous users. Our system load tests are done
utilizing these numbers as a minimum.

4.13.1.2. The ATMS shall enable users to access the system from locations remote from the TMC.

OpenTMS meets this requirement. OpenTMS is a fully web-enabled ATMS. The architecture is designed to run
on a desktop/laptop through a conventional browser. As a web application, users can access the ATMS inside
or external to the client’s TMC if they have network access.

Several of our clients support a secure Virtual Private Network (VPN) to remotely access the DOT hosted
hardware platform and/or ATMS application from outside the TMC.

4.13.1.3. The ATMS user interface shall display alerts and notifications to users.

OpenTMS meets this requirement.

Alert-based — The Alerts module provides notifications of events detected internally by OpenTMS or externally
through integrations with partner systems. Alerts can be viewed from the Alerts module list view or by clicking
on the Alerts icon in the notification toolbar for new notifications.

X

A\ Alert Added: 309 WEST LEE HWY TRAFFICC.. ©

Mew Alert Added - Location: 309 WEST LEE HWY -
Description: TRAFFIC CRASH NO INJURIES - Notes: TRAFFIC 1338

Figure 136 — Urgent Notification Display

Notification-based — The ATMS contains a built-in notification system that alerts users to urgent and ongoing
events concerning devices, services, and requests. Notifications are organized into urgent notifications and
new notifications. Urgent Notifications indicate that events should be confirmed or acknowledged and will
appear in the lower right-nand corner of the screen. New Notifications simply let the user know about action
results or events. These notifications are generated by the client (rather than the service itself) and they will

only appear to the user rather than everyone.

The Notification Tray provide a current list of recent notifications. This quick view is located a in the lower right
corner of the OpenTMS window.
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Clicking on a notification tray opens the notification tray. In the figure below, the user clicked on the Planned
Events tray.

[} Resource Plan Activation Errors

Errors occurred during device activation in Click it or Ticker
2041

Ef] Resource Plan Activation Conflicts

Prigrity conflicts exist during the Click &t or Ticket
activation

Dismiss All

Figure 138 — Planned Events Notification Tray

Immediate feedback, such as the success of a user posting a message is displayed in the bottom right.

Sign Post Message Succaessful: 264-E7

The requested message has successfully posted to the sign
264-E7

Figure 139 — Sign Post Message Successful Notification

In addition to the toolbar, the user can access notifications through the Notifications module.
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Figure 140 — Notifications List View

4.13.1.4. The ATMS user interface shall enable users to view the identification of other users that are logged
in to the system.

OpenTMS meets this requirement. OpenTMS will provide a view of the users currently logged into the system
from the main More menu.

4.13.1.5. The ATMS shall alert operators when users log in or log off the system.
OpenTMS meets this requirement. OpenTMS will provide a notification when users log in or log off the system.

4.13.1.6. The activities performed in the ATMS by other users shall be visible to all other users with the
appropriate authority.

OpenTMS meets this requirement. The system updates in real time to provide the most recent status. For
example, if a user posts a message on a sign, all users with privileges to view signs will see the change in real

time.

4.13.1.7. The ATMS user interface shall include map display for both local and remote work stations.
OpenTMS meets this requirement. The same map is provided for both local and remote work stations.
4.13.1.8. User interface maps shall be GIS based to enable smooth and continuous scrolling and zooming.

OpenTMS meets this requirement. The OpenTMS Map Interface optimizes the user experience and
operational process. It consists of several integrated components that provide a feature-rich, easy-to-use
interface. The system provides responsive maps with a target update rate within 1 second.

4.13.1.9. User interface maps shall include functionality to hide layers or attributes at wide zoom levels to
avoid map clutter.

OpenTMS meets this requirement. The OpenTMS map includes a smart icon grouping feature. When multiple

devices are in close proximity, OpenTMS automatically clusters the icons and indicates the number of devices

with a number indicator on the icon. When a user hovers over a clustered icon, the map interface will provide a
popup of all devices included in that cluster. To select one the user can click on the device name.
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Figure 141 — Icon Clustering Features

The system can also be configured to display layers at different zoom levels. For example, active DMS can be
configured to display at a higher zoom level for a broader operational view while inactive signs can be enabled
at a different zoom layer to help reduce cognitive load. As the user zooms in the blank signs will appear at the
configured zoom level. This is done in the Admin Portal Map module.

4.13.1.10. The ATMS shall provide a mechanism for operators and users to select what is displayed on the
map (e.g. make DMS visible or not visible on the map, make CCTV visible or not visible on the map).
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Figure 142 — Map Layer Control

OpenTMS meets this requirement. A Layers Widget in the upper right corner, enables users to toggle the view
of specific layers on the map.

4.13.1.11.The ATMS user interface maps shall display active incidents (construction, incidents, etc.).

OpenTMS meets requirement. OpenTMS displays all active incidents and closures on the map.
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4.13.1.12. The ATMS user interface maps shall enable operators to select an incident icon to open and view
information describing the incident.

OpenTMS meets requirement. Clicking on an incident icon from the map opens the Incidents detailed view.
The detailed view provided more in-depth information on the incident.

4.13.1.13. The ATMS user interface maps shall display icons representing both fixed and portable device
locations.

OpenTMS meets this requirement. Portable devices use the same icon as the device type but sit on a trailer as
shown below. This icon displays on the map as well as the list views.
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Figure 144 — Portable Device lcons
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4.13.1.14. The user interface map display of DMS shall distinguish DMS that are not currently connected or
operational from those that are operational and connected to the ATMS and ready to receive a
message from the ATMS.
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OpenTMS meets this requirement. OpenTMS icons also reflect communication status. Devices in
G
communications failure have an ‘I’ point { 't). This is standard among all field devices.

4.13.1.15. The on-screen map shall distinguish between fixed and portable DMS.

OpenTMS meets this requirement. Portable devices use the same icon as the device type but sit on a trailer as
shown below. This icon displays on the map as well as the list views.
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Figure 145 — Portable Device lcons

4.13.1.16. The user interface maps shall enable operators to select DMS to view current messages displayed
on the signs.
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OpenTMS meets this requirement. The map provides a visual, gold background, that a message is posted on
a sign. If you hover over the icon, the tooltip will display the current message.
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Figure 146 — Sign Current Status Tooltip

Clicking on the icon will display the sign’s detailed view. The current message is displayed on the detailed

view.
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Figure 147 — Sign Current Status View
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4.13.1.17. The user interface maps shall enable authorized users to select DMS to control the current
messages displayed on the signs.

OpenTMS meets this requirement. OpenTMS also provides the ability to select permanent and portable DMS
from the map and post standard or travel time messages as well as blank or polt the selected signs. Devices
are selected by holding down the Ctrl button on the keyboard and using your mouse to click on signs. The
device manager is shown below. Users with the Sign control privilege can control message posting.

Figure 148 — Device Manager Detail View

4.13.1.18. The user interface map display shall display icons representing locations of all CCTV connected to
the ATMS.

OpenTMS meets this requirement. OpenTMS displays all CCTV on the map at the configured location.

4.13.1.19. The user interface shall enable authorized users to select CCTV (o pan, lilt, and zoom the CCTV
cameras.

OpenTMS meets this requirment. The OpenTMS/Vero interface will enable authorized users to select CCTV to
pan, tilt, and zoom the CCTV cameras.
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4.13.1.20. The user interface shall enable operators to select CCTV cameras to view real-time video from the
cameras.
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Figure 149 — Pan, Tilt, and Zoom CCTV Cameras
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Figure 150 — CCTV Cameras Allow Real-Time Video

OpenTMS meets this requirement. The OpenTMS interface will enable operators to select CCTV cameras to
view real-time video from the cameras.
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4.13.1.21. The user interface shall enable operators to open muitiple cameras simultaneously, viewing real-
time video from each camera.

The OpenTMS interface will enable operators to open multiple cameras simultaneously, viewing real-time
video from each camera.
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Figure 151 — Video Wall Display
4.13.1.22. The user interface shall allow operators to turn map layers on and off.

OpenTMS meets this requirement. A Layers Widget in the upper right corner, enables users to toggle the view
of specific layers on the map.
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Figure 152 — Map Layer Toggle
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4.13.1.23. The user interface map display shall display icons representing locations of weather stations
supplying information to the ATMS.

OpenTMS meets this requirement. OpenTMS displays all weather stations on the map at the configured
location.
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Figure 153 — Weather Station Icon Display

4.13.1.24. The user interface shall enable operators to select weather stations to view the current status of the
weather station.

OpenTMS meets this requirement. Hovering over the icon will display a tool tip with a summary of important
readings. Clicking on the icon will display the weather station’s detailed view. The current sensor readings are
displayed on the detailed view.
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Figure 154 — Weather Station Toottip Display
4.13.1.25. The user interface shall enable operators to view the locations and status of portable ITS devices.

OpenTMS meets this requirement. How a user views the location and status of portable ITS devices is the
same as fixed with the following exceptions:

« On the map the user can access a Move tool ( + ) that allows the user to move portable devices as
they are moved in the field;
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e ATMS has integrated with the NTCIP location commands for DMS and can automatically move a
DMS as it is moved in the field if the device is equipped with a GPS; and

* User have the ability to update the location of the portable device from the Maintenance tab in the
device’s detailed view.

4.13.1.26. The ATMS shall display device stafus data on the map display.

OpenTMS meets this requirement. OpenTMS icons are colored to represent the communication status of a
field device and provide an indication as to whether the device is reporting an error. lcons are shown below.
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4.13.1.27. The ATMS shall have the capability of displaying real-time data that is collected by field devices and
made available fo the ATMS.

OpenTMS meets this requirement. OpenTMS continuously polis field devices for real-time data that is made
available to the ATMS. In most cases data, can be viewed on the list view of the device type, device’s detailed
view or by hovering over and icon to display its tool tip.

4.13.1.28. The ATMS user interface shall provide a mechanism for operators to manage multiple events
simultaneously (e.g. toggling back and forth between).

OpenTMS meets this requirement. The application is launched in a browser and users can open muitiple tabs
or peel off additional windows to have multiple views concurrently running on multiple monitors. Below are two
events each open its their own tab.

” B Vehicle Accident : I-77N @ 1200 X ehicle Accident : 1-664N @ Co. X

Figure 155 — Multiple Application Tabs Open at Same Time

4.13.1.29. The ATMS user inferface shall enable operators to request and view diagnostics of the System.
(Note: The user should receive the following diagnostic information: status display IE, temp, power,
pixels, out, door open, fan on, efc.)

OpenTMS meets this requirement. Available diagnostics can be requested from the Maintenance tab on a
device's detailed view. DMS supports diagnostics such as temperature, power, pixel errors, door open, and fan
errors. Reports are available for users to view the current state of a device. OpenTMS has a Field Device and
Health Report that can be scheduled to run nightly and emailed to the maintenance staff. The Health report
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identifies the failed devices and those with errors. The Field Device report provides device counts,
communication state information.

4.13.1.30. The ATMS user interface shall enable users to view the operational status of field devices and other
systems connected to the ATMS.

OpenTMS meets this requirement. Users can view the operational status of field devices from a map. Devices

in communications failure have an ‘I’ point (™ ). The operational status is also shown on the list view.
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Figure 156 — Sign List View with Communication Status

For external systems connected to the Alerts module, a Status button is available on the Alerts list view that
opens a dialog that shows the state of the connection.

E
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J J J s Berkeley f
Summers idle Connsction 06/03/2020 2213500
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o .( - of  DUCMD-LUUo-ud 1 14 VL~ EUHILAL RSN AL LNCNESIBT AV / MAYDS rCrl KO Berkeley

Figure 157 — Alert Subscription Status View

4.13.1.31.Operators shall have a mechanism to initiate the ATMS to ping field devices to detect if
communications and field devices are responding properly
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OpenTMS meets this requirement. The messages for polling and posting failures in the Event log will more
clearly indicate if there is a connection error which indicates that the system cannot connect to the field devices
versus a timeout where the system can connect, but no response is received to the message sent.

Event Logs

Event Time EvenlL Name User Name Event Additional Infarmation

essage Dispiaysd CRO_SAM Sign post talled java net ConpactExzepiion Cornection rafusec no fusther information
C50%/2078 0B £7:30

It will be documented in the troubleshooting guides on how to respond to each of these errors.

Figure 158 — Sign Event Log

4.13.1.32. The ATMS administrators shall be able fo set minimum thresholds, such that operators cannot set
their thresholds below the value.

OpenTMS meets this requirement. OpenTMS supports the setting of thresholds for RWIS sensors, detectors
and travel time. For RWIS if a threshold is set for RWIS visibility, as visibility drops and a threshold is crossed
an Alert is in the Alert Management system will be created.

The ATMS supports tailoring of notifications by home group and device.
4.13.1.33. The ATMS user interface shall enable administrators to assign permissions to users.

OpenTMS meets this requirement. Through the Admin Portal Security module user interface, administrators
can quickly manage the set of privileges assigned to a Role. Users are typically assigned a role such as Guest,
Operator, Supervisor or Administrator and privileges are assigned to that Role. There is no limit in the number
of Roles defined. Users are assigned to a Role.
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Figure 159 — Privilege Role Assignment View

4.13.1.34. The ATMS shall import specific traffic operations related CAD data so that if can be made available
to the ATMS user and used to create events within the ATMS.

OpenTMS meets this requirement. Q-Free has integrated over 40+ centers throughout 3 states. Those
OpenTMS deployments all feature CAD integration as a primary source of incident detection. ATMS users see
CAD alert information directly in the ATMS and relevant data is imported into the incident management system
automatically. When an CAD alert comes into the system the user receives a notification in the bottom right
corner and clicks on it displaying the Alerts detailed view. The user reviews the alert and creates an incident
from the alert. Once associated alert updates will be fed into the incident so the user has the most recent

updates.

OPeNTIS

g Alerts > VEH CRASH INJURY

Current Status Associations Nearhy Cameras

DETAHS AND LOCATION

E19120°
6600 LITTLE RIVER TPKE ALEX @PINECREST
GC

Alert10:

Active: Yes

Location Info:

Minutes

Alert Type: VEH CRASH INJURY Examined: Yes
Source: County a " No
Severity: Unknown Associated: No
Data 34

Recelved: 04/36/2019 09:34:42

Duty Post: County

MESSAGE HISTORY

Event Info Noles

VEH CRASH

status
Active

Update Time

04/30-2018 0€:27°42
THE GC

-4

BLK HOND PLT VS SiL TOYT CAM - CALLER NOT INVOLVED - 2 VEHS - PULLED INTC THE PiL OF
- NO KNOWN INJS - NOT BLOCKING

Figure 160 — CAD Alert Detail View
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4.13.1.35. The user interface shall enable operators to view parking information made available to the ATMS.

OpenTMS meets this requirement. The OpenTMS Parking Guidance module provides the ability to monitor
and report the availability of parking from parking areas that are instrumented with vehicle counting devices.
Parking availability data is disseminated to the traveling public via a roadway sign indication if the truck parking
area is “Open”, “Full” or “Closed” as well as delivering the status of the truck parking lots to 3rd party public
notification systems, such as the 511 Travelers Information System, alerting drivers of the state of the parking

area.

The parking guidance module contains both a list view and a detailed view. The list view shown below provides
a summary of the communication status and parking area state at a glance.

OrENTIS -
i Parking Guidance System

||'5,A,»rm~-¢ :‘.]l Y e Fnary |

= » Name Road D My Auaitaie Spaces “Towl Spaces
81 Sup 1 54 S8 B 9 [ 5

o

9 B

il

LIOSFD

Figure 161 — Parking Area List View

The detailed view, as shown below provides real time information on the parking area. Key features include:
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Ability to run in Automatic or Manual mode;

In Automatic mode, automatically post open/closed and/or parking spaces available;
View status of associated signs and manually post if in manual mode;

Close the parking area;

Review activity logs for the selected parking area; and

Review status logs which shows historical data on parking spaces.

Figure 162 — Parking Area Details View
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Map display includes icons and hovering over the icon displays a tool tip with the parking area status and
spaces available.
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Figure 163 — Truck Parking Module Icon Display

4.13.1.36. The ATMS user interface shall provide a mechanism for operators fo view standard operational
procedures to be used while responding fo events or incidents.

OpenTMS meets this requirement. A help button will be added to the event/incident view that is linked to a
PDF. Clicking on the button will display a PDF of the standard operating procedure. The PDF can be updated

as needed.

4.13.1.37. The ATMS shall provide prescribed response scenarios or automation tools to assist users in
controlling multiple devices quickly, consistently, and with limited manual input.

OpenTMS meets this requirement. OpenTMS provides a rich user interface for managing incidents. The GUI
leads the operator through a workflow to log critical information about the incident and agency/stakeholder
activities. The rules-based DSS automatically generates an incident response based on the incident attributes.
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The DSS is triggered when specific fields in the incident/event that would trigger business rules are modified
such as severity or lanes closed. At this point OpenTMS invokes the DSS to create an updated response plan.
The incident response recommends ITS devices, 511 messaging, and email notifications. Q-Free will work with
the WVDOH to customize the rules to meet their standard operating procedures.

The figure below provides an overview of the incident response:
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Figure 164 — Incident Response Overview Map View

The figure below provides a view of the DMS posting recommended based on business rules.
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Figure 165 — Incident Response Sign Detail View

4.13.1.38. The ATMS shall provide a means of organizing devices into logical groupings or zones.
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OpenTMS meets this requirement. Devices are assigned a home group when they are configured. End users
by default view devices in their home group but can enable the view of other home groups. For example, the
WVDOH and Turnpike would have device assigned to their own home groups. DMS will further support
another level of grouping that can be configured through the Admin portal. Available sign groups can be further
filtered down by selecting the sign groups filter in the operational sign list view.

Figure 166 - Sign Groups Filter Selection

4.13.1.39. The ATMS shall provide spell check, text wrapping, and copy/cut/paste capabilities for all operator
typed entry.

OpenTMS meets this requirement. Typed entry fields support copy/cut/paste capabilities. Spell check is
supported through the browser and DMS has its own spell-checking capability. Free text note fields wrap.

4.13.1.40. The ATMS user interface shall enable users to view the status of communication with field devices
and other system connected to the ATMS.

OpenTMS meets this requirement. Users can view the communication status of field devices from a map.

Devices in communications failure have an ‘¥’ point (#* ). The communication status is also shown on the list
view.
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Figure 167 — Sign List View with Devices in Failed Communication

For external systems connected to the Alerts module, a Status button is available on the Alerts list view that
opens a dialog that shows the state of the connection.
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Figure 168 — Alert Subscription Status Panel
4.13.2. Operator and User Features — Desirables
4.13.2.1. The ATMS user interface should include tailored windows for each user, based on login.

OpenTMS meets this requirement. Users can generate map extents for heavily monitored areas and can set
them as their default location when logging into the application.
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Figure 169 — Map Extent Creation Panel
4.13.2.2. The user preferences to determine the interface presented should be set by users.

OpenTMS meets this requirement. The map is adjusted to the user's default extent and the views default to the
user's selected home group(s).

4.13.2.3. Alerts and notifications should be tailored to each user based on preferences established by each
user.

OpenTMS meets this requirement. The ATMS supports tailoring of notifications by home group and device.
During a user’s login session filters are saved within the session. Users will be allowed to filter notifications
based on device type, geographical area, and other available selections.

4.13.2.4. The ATMS should provide a mechanism for authorized users fo send and receive instant messages
with other users while logged into the system. These messages should be capable of allowing

attachments.

The ATMS does not have an integrated instant message module. Q-Free is proposing an alternative solution
to use Slack (https://slack.com/), a fully functional messaging application. Users will be able to communicate
with each other, create specific groups, and share files and screenshots. See below for a screenshot of the

Slack interface:
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Figure 170 — Slack Instant Messaging Interface
4.13.2.5. The ATMS user interface maps should display traffic flow maps.

OpenTMS meets this requirement. As part of the map interface’s ability to pull in additional map layers, traffic
flow maps can be displayed on the map. This includes the Google Traffic layer.

4.13.2.6. Flow maps displayed on the ATMS user interface should integrate freeway and arterial conditions on
one common map display.

OpenTMS supports a speed layer. The ATMS speed layer will be integrated from a third-party provider and
displayed as a map overlay that can be toggled.

4.13.2.7. Flow maps should have the capability fo display speed data.

OpenTMS meets this requirement. On the map view, the detector icons look like a speedometer and provides
visual cues for the data being returned. The color coding of the detector icons is configurable in the
administration portal and enables users to quickly see which detectors are reporting free flow or congested
conditions. Congestion levels can be set to color based on speed or occupancy.

4.13.2.8. Flow maps should have the capability to display freeway occupancy data.

OpenTMS meets this requirement. On the map view, the detector icons look like a speedometer and provides
visual cues for the data being returned. The color coding of the detector icons is configurable in the
administration portal and enables users to quickly see which detectors are reporting free flow or congested
conditions. Congestion levels can be set to color based on speed or occupancy.
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4.13.2.9. The ATMS should integrate information between incident reports and construction maintenance
reports.

OpenTMS will meet this requirement by adding the ability to associate incidents to an event to track this
information and make it available in a report for administrators.

4.13.2.10. The ATMS user interface map display should provide a mechanism for operators to view the location
of systems and field devices monitored but not controlled by the ATMS.

OpenTMS meets this requirement. In addition to displaying devices controlled by the owning agency, it can
also display devices controlled by external agencies by adding a blue/orange column on the left side of the
icons. All icons will be the same with this added element. Separate layers will be available to toggle the view of

these devices.
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Figure 171 — Center-to-Center Device Map Display
4.13.2.11. Real-time display should include volume data.

OpenTMS meets this requirement. The Detector module pulls lane by lane volume data and displays lane by
lane or aggregated by station direction.

4.13.2.12. Real-time volume data display should be able to be displayed by individual lane.

OpenTMS meets this requirement. The Detector module pulls lane by lane volume data and displays lane by
lane or aggregated by station direction.

4.13.2.13. The ATMS should display aggregated real-time volume data by direction at a station's location.

OpenTMS meets this requirement. The Detector module pulls lane by lane volume data and displays lane by
lane or aggregated by station direction. The detailed view shown below in the details and location section
shows aggregated traffic data.
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Figure 172 — Detector Detail View with Aggregated Traffic Data

Clicking on the Lanes tab shows lane by lane traffic data.
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Figure 173 — Detector Lanes Tab
4.13.2.14. Real-time display should include occupancy data.

OpenTMS meets this requirement. The Detector module pulls lane by lane occupancy data and displays lane
by lane or aggregated by station direction.

4.13.2.15. Real-time occupancy data display should be able to be displayed by individual lane.

OpenTMS meets this requirement. The Detector module puils lane by lane occupancy data and displays lane
by lane or aggregated by station direction.
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4.13.2.16. The ATMS should be able to display average real-time occupancy data for all lanes by direction at a
station's location.

OpenTMS meets this requirement. The Detector module pulls lane by lane occupancy data and displays lane
by lane or aggregated by station direction.

4.13.2.17. The ATMS should be able to display average real-time speed data for all lanes by direction at a
detector's location.

OpenTMS meets this requirement. The Detector module pulls lane by lane speed data and displays lane by
lane or aggregated by station direction.

4.13.2.18.Operators should be able to adjust threshold values for when to receive notices and alerts.

OpenTMS meets this requirement. The ATMS supports tailoring of notifications by home group and device. For
example, the system can be configured so users at the WVDOH TMC do not receive notifications for WVPA
field devices. Threshold settings for RWIS, Detector and Travel Time thresholds are configurable in the Admin

Portal.

4.13.2.19. Operators / users should use thresholds to control what types of alerts they receive. For example,
operators may decide not to receive alerts of technical failures while technical support may opt to
receive technical failure alerts.

OpenTMS meets this requirement by allowing operators to only have access to notifications based on their
privilege level. In addition, operators will can select which alerts they wish to receive based on their current

assignments for a period of time.
4.13.2.20. The ATMS user interface maps should display pre-planned detour routes.

OpenTMS meets this requirement. The OpenTMS map interface supports the display of WMS and ArcGIS
Rest end points. If pre-planned detour routes are available in a supported map layer the layer can be added.
Additional clients use this to display their detour routes on the main map. With the ESRI detour integration,
these routes can also be displayed on the main map if configured and available.

4.13.2.21. The user interface map display should display icons representing locations of all variable speed
displays connected to the ATMS.

OpenTMS meets this requirement. The Variable Speed Limit (VSL) Sign module is part of the OpenTMS
offering and is currently deployed for at least three of our clients. The VSL module enables operators to control
a single variable speed sign or a group of signs. The list view provides access to the signs and sign groups to
quickly update speed limits. Selecting an individual sign from the map or list provides a more detailed view to
view historical data, conduct diagnostics, and view logs.

The map displays the VSL as icons with the speed limit displayed. Hovering over the icon provides the user
with a tool tip.
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Figure 174 — Variable Speed Limit icon/Tooltip Display

4.13.2.22. The user interface should enable operators to select variable speed displays and view the current
status of the sign.

The list view provides an overview of the current status for each device at a glance. The user can filter the list
by roadway, display state, or free text filter.
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Figure 175 — Variable Speed Limit List View

The VSL sign can be selected from the map or list view to view a more detailed current status. Selecting an
individual sign allows the user to view addition details on the current status tab.
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Figure 176 -~ Variable Speed Limit Detail View

The Maintenance tab provides access to status logs, message history logs, event logs, and sign errors.
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Figure 177 — Variable Speed Limit Message Log

4.13.2.23. The user interface should enable authorized users to select variable speed display sign icons and
change the status of the variable speed display.

OpenTMS meets this requirement. Control access is available to those users with the correct permissions.
Permissions are configured by the administrator in the Admin portal.
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4.13.2.24. The ATMS should provide the ability for the operator to display snap shot images from RWIS
camera or other digital still image sources on any combination of workstation or video display
monitors within the TMC.

The OpenTMS will provide the ability for the operator to display snap shot images from RWIS camera or other
digital still image sources on any combination of workstation or video display monitors within the TMC.

OpenTMS meets this requirement. T OpenTMS supports pulling RWIS images from Vaisala 3 and Vaisala FTP
protocols in our latest version. WVDOH uses Vaisala 3 today.

OpeNiTTS
m Weather Stations ) Vaisala WS 1

Cun!m Smm | Imnares -ﬁﬁht!an

Figure 178 — Weather Station Snapshot View

The ILOG 511 platform has full capabilities for displaying a snap shot images from RWIS cameras and other
digital still image sources. ILOG is specifically experienced in displaying data and images from Vaisala RWIS
stations, as their information is currently displayed on the 511PA webmap, an example of which can be seen in
the image below. The type of data, as well as way the information is displayed to the public (including
associated icons and graphics), may all be customized during the setup phase if desired by WVDOH.
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Figure 179 — 511 Weather Station Snapshot Display

4.14 Data Collection & Archiving (CRFP Section 4.14)
4.14. Data Collection & Archiving

4.14.1. Mandatory Requirements

4.14.1.1. The ATMS shall have a data archiving capability that stores and provides access to historical data.
Data is to be collected from ITS field devices and from system users both in normal operation and
during the management of planned and unplanned events. WVDOH has a 5 year data retention

requirement.

The OpenTMS will have a data archiving capability that stores and provides access to historical data. Data is
to be collected from ITS field devices and from system users both in normal operation and during the
management of planned and unplanned events. WVDOH has a 5-year data retention requirement.

OpenTMS meets this requirement. Q-Free will stand up an archival database and archive from production at
regular intervals. The archived data will be retained for at least a period of 5 years as requested by the
WVDOH. The data can be accessed by users through Jasper Reports. Jasper Reports provides the ability to
run pre-defined reports or create ad-hoc reports. It also allows for data to be exported in multiple formats such
as CSV. The Analytics Package, described below, will be able to access the archived data. Q-Free will remove
archived data from production at an agreed upon period.

4.14.1.2. The ATMS shall provide operational data to calculate performance measures for both system
utilization (including such items as number of events managed, amount of public access, and
amount of staff access) and system performance (including such items as server up time, field
device up time, communication reliability, and field device command responsiveness).

OpenTMS meets this requirement. OpenTMS stores all data in a database. OpenTMS is bundled with a
license for Jasper Reports Server Professional. Jasper Reports is a leading enterprise reporting system. It is
fully integrated with OpenTMS so that users can create new reports, run existing reports, or view past reports
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from within the OpenTMS GUI. In addition, the Jasper server can also be accessed from outside OpenTMS if

so configured. Numerous pre-defined reports are included with the installation of Jasper. A few reports are
described below.

Incident Type Report — This report provides information on incidents by type over a selected time. Sample
sections on the report are shown below.

Incidents By Type Report

Report Date Range: | (4222019000000 . 0428201023595 | Regiom: [Mor ]
ITotal incidents for selected Date Range and Region(s) l 2530|
Incidents by Type
incidents | % of Totsl '";:‘35;35
1,119} 44 23%)
49| 1941%
i anbed i &
283 11.19% Disaned veh che e —— RS WL
190, 7.51%) vehide acccer: I+
113) 4.47% 10§ Wark Fane .
B8 3 48% Omer Teafe I 20
85| 2.57% ’ - " [
5 2.2%
D sablec Tractor Trailer Il o
47| 1.56%
= 5™ § Mutt-vehigle &g gent . e
- e '; 1.01 tacal The- -
4 05 T tracot teader Accdent -,
8 0X% E 40t Seryice Call 0=
Bridge/Tunmel Stoppage L DHN vehiels 1 'K
E 0.0 Cangestion*Detay R
0.04% |
- 1193 35P i ng s
Tota incidents| 100007
Bridge Tusre 3woppage &
&Gl Spaaial ket 2

L5 Shf Summary '

0 23 500 e L259

Incidents

Figure 180 — Incident Type Report
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Figure 181 — Incidents by Type and Time of Day

Incident Location Report — This report provides incident breakdown by roadway type, roadway name and
region. Sample section of the report is shown below.

Incidents Location Report
Repon Dnte iange: | NEZE0BO00000__ . 0420201825595 | fagions: | ]
Incident Breakd: by Roadway Type, Roadway Name and incident Type
Ho 4. 13 |y
£ 21z k3 3 E| g §
i é 1A AR AR
gg;ggfggsiigﬁi £
IHHEHIHE B IEHEHHEHE P
i BT BA | 4 1
b 3 1 i i 129
A Tl 2 =) 1
e 3 2 2 3|
reas 1 i kL
e | 7| 1| L 1 1 =
Liid L = El 2| 1 i s =
et 5 3 3] 3] 176
4 1
e 7 T i v
e b )
i) bl 3 H} ¥ o 2 | 1 AL
2 Wy e 1 |
= 4 o) ] 9] | A
. 1 L 1 | E |
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Figure 182 — Incident Location Report
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Field Device Report - The Field Device report provides device counts, communication state information, and
uptime. Sample section of the report is shown below.

Report Date Range: | 04222019 000000 . 0428201923:5859 | Groups: 1

Signs (VMSIDMS) Device Polling Details

Successfl |« of Toal Failed % of Totad Suspect | % of Total Totat
Device Name Poliz Pois Polis Polls Polls Polis Polis
NRO-BOS-106-E-00640-CFR2285 873 100.00% 0.00% 208% 073
NRO-BOS-186-F-D0BE7-AD-VAT-E-5317 1,983 97.23% 50 249% & £30% 2019
NRO-BOS-18¢-F-D0BE7-AD-VAT-W-5320 1,902 S1.81% 1 o.M% 5 2% 2016
NRO-BOS-I86-FD0407-CF-VAT-E-5430 72 100:00% 0.00% 200% o2
NRO-BOS-188-FE-DOBST-CFVAT-E-E117 502 28.23% 73 10.09% [ 39% 671
NRO-BOS-I66-FE-OBST-CF-VAT-W-5120 %2 58.25% 279 41.46% 2 02.30% 673
MR DB (36 PEO 0T S ADWVASE .25 28 a7z 100.00% 0.00% a00% 872
NRO-BOS-166-E-00838-AD-5314. 72 100.00% 0.00% 000% 072

Figure 183 — Field Device Report

Planned Events Report — This report provides information on planned event by event type. Sample section of
the report is shown below.

Planned Events Report

Bapont Cein Bnege: | OMNOOBO0OOI0 . pej0mIINm | Rngicare; | S = =
|Totn| Events for selected Date Range and Reglon(s) | 3|
Planned Events by Event Type
L0 Evonts | %ol Totat Planned Events
Operstions 1 33.30%] by Event Type
WZ - Construction Totals| 17 33.33%|
1AZ - Meinteaance Events | %ot Towal
Prving Opecations 1 x|
Shoiidar Repaire | s
WZ - Maintenance Tolals) i esems) [ '
Torsis 3 seasrd

Lvent Type

T - l
o

Events

Figure 184 — Planned Events Report
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4.14.1.3. The ATMS shall have the ability to import data from third party providers.

OpenTMS meets this requirement. The ATMS is designed to be flexible enough to support any third-party
integration. The integration will be based on available interfaces using an Interface Control Document (ICD).
Additional providers can be integrated into OpenTMS as operations evolve.

4.14.1.4. The ATMS shall have the ability to display and use real-time third-party data similar fo data collected
from field devices.

OpenTMS meets this requirement. The ATMS is designed to support real time operations, independent of the
source of the data. This will appear transparent to the end users, whether data is being consumed by public
feeds, or collected from field devices.

4.14.1.5. The ATMS data archive shall have an analylics package.

OpenTMS meets this requirement. Q-Free will deploy Tableau, hitps://www.tableau.com/, as the analytics
package. Tableau is one of the fastest evolving data visualization tools. It is very fast to deploy, easy to learn
and very intuitive to use. Team Q-Free will deploy and train the WVDOH on using this analytics package. Q-
Free will provide two Creator and three Explorer subscriptions. Explorers will be able to interact with
visualizations. Creator will administer the analytics package.

Leveraging Tableau will allow the DOT to generate powerful tools to assist in planning and response to further
enhance and optimize operations by using real-time and historical data collected by OpenTMS.

.
Performance

Seev

= ] . s L] [] [
[ =

o Nework

Figure 185 — Example Tableau Dashboard
4.14.1.6. The Analytic Package shall enable users to access and view the archived data.

OpenTMS meets this requirement. The Analytics Package can be configured to connect to any database.
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4.14.1.7. The Analytics Package shall enable users to request and view data analyses and specify a time-
slice over an operator defined time period.
OpenTMS meets this requirement. The Analytics package will allow users to visualize data

4.14.1.8. Data analytics shall include functionality to compute and display 24 hours traffic volumes.

OpenTMS meets the requirement. All of the data will be accessible through the Analytics Package.

4.14.1.9. The ATMS shall enable portions of data to be excluded from public access.

OpenTMS meets this requirement. A public data feed option can be available. Team Q-Free will work with the
WVDOH on what fields need to be restricted from third party data recipients identified as public.

4.14.1.10. The ATMS shall enable manual loading of collected data through an operator entry mechanism.

OpenTMS meets this requirement. Some data like events can be entered after the fact via the event data entry
form. For field device data, the on-site SE can develop scripts to enter data as needed.

4.14.2. Data Collection and Archiving — Desirables

4.14.2.1. The historical data in the archive should include traffic volume data, whether from sensors or third-
party data sources.

OpenTMS meets this requirement. Historical traffic volume data is made available by viewing the speed
graphs for each traffic sensor over a specified period. Historical traffic volume data will also be available for
consumption by third parties as part of our data sharing component.

4.14.2.2. Traffic volume data should be stored by individual lane.

OpenTMS meets this requirement. Traffic data such as volume is available on the sensor lanes tab. This data
is used in the calculation of speed alerts and incident detection where configured. This data is also made
available as part of the data sharing component for consumption by third party entities.

4.14.2.3. The historical data in the archive should include fraffic occupancy data.
OpenTMS meets this requirement. Historical traffic occupancy data is made available by viewing the speed

graphs for each traffic sensor over a specified period. Historical traffic occupancy data will also be available for
consumption by third parties as part of our data sharing component.

4.14.2.4. Traffic occupancy data should be stored by individual lane.

OpenTMS meets this requirement. Traffic data including occupancy is available on the sensor lanes tab. This
data is used in the calculation of speed alerts and incident detection where configured. This data is also made
available as part of the data sharing component for consumption by third party entities.

4.14.2.5. The historical data in the archive should include traffic speed data
OpenTMS meets this requirement. Historical traffic speed data is made available by viewing the speed graphs

for each traffic sensor over a specified period. Historical traffic speed data will also be availabie for
consumption by third parties as part of our data sharing component.
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4.14.2.6. Traffic speed data should be stored by individual lane.

OpenTMS meets this requirement. Traffic data including speed is available on the sensor lanes tab. This data
is used in the calculation of speed alerts and incident detection where configured. This data is also made
available as part of the data sharing component for consumption by third party entities.

4.14.2.7. The historical data in the archive should include traffic travel time data.

OpenTMS meets this requirement. Historical travel time data is kept for alerting and reporting purposes. Travel
Time alerts are generated from a combination of historical and real time data. This data can be used to

generate historical patterns for predictive analytics.

4.14.2.8. The historical data in the archive should include traffic data that is collected and made available by
any roadway within the TMC partner jurisdictions.

OpenTMS meets this requirement. By virtue of collecting data on a sensor by sensor basis, reports can be
generated by filtering out sensors by roadway, or any other filter desired.

4.14.2.9. The historical data in the archive should include location and sfatus of portable ITS devices for times
when the devices are providing data to or being controlled by the ATMS.

OpenTMS meets this requirement. The Field Device report summaries device status by type and will be

updated to include location information for portable devices.

4.14.2.10. Archive ATMS data should be available to partner agencies for download from an on-line access
location.

The Analytics Package supports download of data used for the visualization. Jasper Reports provides the
ability to create an ad-hoc report and download the data. Jasper Reports can also be accessed from outside
OpenTMS if so configured. The WVDOH can provide access to these tools as needed.

4.14.2.11. The ATMS should calculate and store travel times based on available speed data.

OpenTMS meets this requirement. The ATMS calculates and stores travel times based on several data
sources: INRIX, detectors, tag reader and Traffax blue tooth readers. The ATMS travel time solution has a
travel time engine that pulls data from multiple sources and makes the data available to the OpenTMS Travel
Time module for posting travel times on DMS based on data a source priority.

4.14.2.12. The ATMS should calculate and store Travel Time Index, based on available speed data and free
flow data. WVDOH has a 5-year data retention requirement.

OpenTMS meets this requirement. The Travel Time module will calculate and store the Travel Time index
based on available data gathered from the Travel Time Engine.

4.14.2.13. The ATMS should have a parameter for each third-party provider that can be set fo use or not use
the third-party data as if it was collected from field detectors.

OpenTMS meets this requirement. The travel time engine provides the ability to prioritize source data. For
example, the Travel Time Engine could be configured to use data gathered from INRIX, and then use traffic

sensors as a backup.
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4.14.2.14. Data analytics should include functionality to compute and display Travel Time Reliability
information.

The Analytics Package will be available to access and visualize travel time data.

4.14.2.15. Travel Time Reliability displays should include reliability by different vehicle classifications, as they
are reported to the ATMS.

The Analytics Package will be available to access and visualize travel time data. Association with vehicle
classifications is not avaitable in our latest release.

4.14.2.16. Data analytics should be automated o the extent possible to support established performance
measure reporting needs of the TMC and/or partner agencies. (Note: This should include incident
and clearance times, lanes closed, all applicable incident date, monthly and yearly reports)

OpenTMS meets this requirement. As part of the analytics and reporting functions, users will be able to
generate custom reports to handle high value performance items. OpenTMS comes prepackaged with several
incident reports, such as Incident Duration and Incident Location. These reports can also be scheduled to run
automatically. Q-Free can work with the DOH to define additional reports not already established. Below are
report snippets that show how the data can be leveraged with Analytics.

incident Duration by Incident Type

Average Incident Duration
IlneidemType ey "'_, mam by Incident Type

Congestion/Delay 1 4 24|
Disabled Tractor Trafler 2 268 £04 6]
Faogestsan lJefay I 9.4
Disabled Vehice 381 28| 86002
Muiti-Vehicie Accident 1 s4| 10849 Busabid tracte acer | e
Cther Traffic 103| 24| 28198
Dhabied Veticie M s
Tractor Trailer Accident 13 573 748.1]
Vehicie Accident 168 s8] 105583 Wt Va1 At .
Venicie Fire 10 @7 407.2]
Gener affr | X
{LO) Local Other 1 0.1 0.1 y
LO} Sasvice Cad B 18.6) 1694 e rabes dcedene . s
{LO} VDOT Callout 32 136 a4 E
h-l " s N
(L0} Wark Zooe 142 4107 450029 g I s
Totals g2.1] 7168 - Vel o o
L Local Ot ~er ol
<€ Servite Cat | Y
B s

wwszee [, +va.7

[ 100 200 3o0e 400 500
Average Duration

Figure 186 — Sample Incident Duration Report
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Incident Duration Counts by Year

: | 3 : | | § |

MR NEEEEE NN

Year b @ -] g g 2 -4 g - il T |rows

2019 8332 2110 1,388 1,130 800 g20 308 188 14 167 1,317 13584
Totals 5332 2.1"01 1,388 1,130 “[ 5| 308 7198 314 167 1,317 13,584

Figure 187 — Sample Incident Duration Count Report
4.14.2.17. The ATMS should include multiple data reporting formats/templates.

OpenTMS is bundled with a license for Jasper Reports Server Professional. Jasper Reports is a leading
enterprise reporting system. It is fully integrated with OpenTMS so that users can create new reports, run
existing reports, or view past reports from within the OpenTMS GUI. Reports are available to export using
standard formats, including excel and csv. The Reporting module comes bundled with a large set of reporting

templates available for use.

OPEN'MS — x

jasperUser Help  Log Out

TIBC® Jaspersoft’ M  ubmy  View. Ceates

Sort By: Name “odfied Oate

1 Foldars Repository
CTMS Ran edit Cupy
= Slateside N
Hame Dascriptian e Crested Dste  Mpaifiad Date

s Audit Reports
& ICH Reports

57415018 AB/2018

—r— W oums apwans
#  Maintenante Reporis Blncking Incidents Report Report 117172018 1177070018
& Pianned Event Reports Duty Officer Report Repart 52172018 1171472018
o Standarc Adhoc Views/Reports

Repert 5/21/2018 972672016

Incident Agel Response Time Report
E System Access Reports Agency Resp
{2 Trathe Conditions Reports. Incident Duration Report Repart 521/2018  9/28/3016

& Work Zone Reports J Incident Duration Report by Operator Report 5. 21/3u1e 5282018
Incident Timeline Report Repcrt 52112018 S/20/3018
Incidents By Detection Source Report Repzit 542142018 9/26,2018
Incidents By Type Report Repart 57212016 9/zBia03e
ncidents Location Report Report 502172018 9/28:2018
KR CAD Incident Repart Repoct 12015/2008 12718208
Random Incident Audit Report Repert 5/21/2018 11/28/2018
Satety Service Patrol Assists Report Report 5/21/2038 5,28/2018
Severity Transiations Report Repurt /28 2018 9428f2918
SSP Metrics Repart Repert 5/26,2018 9/38/2616

Report 572173018 Si28/2m18

TOC Event Analysis Report

Figure 188 — Bundled Jasper Reports
4.14.2.18. The ATMS should accept data for long term storage on a continuous basis without operation action.

OpenTMS stores all data in a database. Q-Free will archive from production at regular intervals. This process
will be done in the background without operator action. The archived data will be retained for at least a period

of 5 years as requested by the WVDOH.

4.14.2.19. The ATMS should make achieved data available in an online database for a user definable period.
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The archival database will be accessible through Jasper Reports Server or the Analytics Package.

4.14.2.20. Data analytics should include functionality to compute and display mobile source emissions
information if data is collected and provided to the ATMS.

All data integrated will be saved to the database and can be access through Jasper Reports Server or the
Analytics Package. Mobile source emissions information is not available in the current release.

4.14.3. Notifications & Alarms
4.14.3.1. Mandatory Requirements
4.14.3.1.1. The ATMS shall have and notification built into the system.

OpenTMS meets this requirement. The ATMS contains a built-in notification system that alerts users to urgent
and ongoing events concerning devices, services, and requests. Notifications are organized into urgent
notifications and new notifications. Urgent Notifications indicate that events should be confirmed or
acknowledged and will appear in the lower right-hand corner of the screen. New Notifications simply let the
user know about action results or events. These notifications are generated by the client (rather than the
service itself) and they will only appear to the user rather than everyone.

The Notification Tray provide a current list of recent notifications. This quick view is located in the lower right
corner of the OpenTMS window.

o R Batesvil_le

Figure 189 — Natification Tray

Mep deta 22078 Google  Terma of D8688300 3640668
2 o b Y 3
A7 R =& & X B

Clicking on a notification tray opens the notification tray. In the figure below, the user clicked on the Incidents
tray. This will filter out all non-incident notifications from the master tray. Other device trays are available for
selection.

o

Tom Idle Incident

Verified incident Amber Alert US-460W @ Ramp
Intersection:FROM UNIVERSITY BLVD is now idle.

Dismiss All

Figure 190 — Incident Notification Tray
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Immediate feedback, such as the success of a user posting a message is displayed in the lower right corner.

Current S1ams Messages Traval Time M aG ge Queve

“ - ‘J.|l Tlflqtﬂﬂ't__!_lEJ

Select Overiding Peiority . L!w
Template Priosity [

2- Fusf Road AL » x
Closwre H Tl
4- Roadway 4 7 x
Restnction A
2 x

T e = oy X
[y q : B e R
7-WeatierRead | - X j

Figure 191 — Sign Post Success Notification

In addition to the toolbar, the user can access notifications through the Notifications module as shown below.

Title Type Status

05108718 20.35.00

. Maintenance issue for Qi- . Current Mait issues: PROM emor

Simuiates-ERQ-CMS-183-F-

02500-VAIDS-W-BA

FTEVS-WH

- Malntenance Issue for Q1- . Current lssues: Cther Controller ervor, Temperature warning 0SA05MD 20:32:47

Simlated-ERO-LCS-1264-

W-00177

Maintenance lssue for Sivl- Current Mai Issues: Altached Cevice amrar Q506119 20:32:47
SWRGC-CMS-i81-F-01140-

VAB-S

Alprt Addad -B4E at MM n Asserted  NewAlert Added - Location -84E at MM 211 B o 1-84E 5t MM 234 46 - Description: Travel Time ing. DEI08/19 20r22°47
211 810 1-54E at MM 234 46 Current=26 min Historicai=20 min Delay=6 min - Notes: Trave! Time ing: C min ¢ 0 min

Travel Time increasing Delay=6 min

Current=26 min

Historical=20 min Delay=5

min

Figure 192 — Notifications List View

4,14.3.1.2. The ATMS shall provide a single integrated interface, available from any TMC workstation, that
allows operators to set threshold conditions for various devices or other user definable conditions
such that when threshold conditions are met or exceeded, alarms will be generated notifying the
operator of the presence of such condition. At a minimum, data elements available for alarm
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generation will include traffic measurements, detected incidents, weather measurements, and
device status.

OpenTMS meets this requirement. Thresholds for alarms can be set from OpenTMS which is a web browser-
based application accessible from any TMC workstation. All incoming alerts notifying the user of a potential
incident come in through the Alerts module. In the figure below, we have a travel time threshold crossing and a
CAD alert.

A\ Alert update: 1-815 at MM 25 to 1815 at Mm%

Alert Update - Location: 1-815 at MM 25 to 1-815 at MM 3
- Description: Travel Time Update: Current=22 min 20:42

A\ Alert Added: MNT PASS RD/LAYMAN TOWN... % |

New Alert Added - Location: MNT PASS RD/LAYMAN
TOWN - Description: PED - Notes: CHANGE: DutyPost: [|  ne:3e

Figure 193 — Stacked Notification View

Thresholds can be set for detector traffic measurements, detected incidents, weather measurements and
device status. Thresholds are set in the Admin Portal. Thresholds can be set for devices for a set number of
retries before putting a device in communications failure. In the figure below the administrator enters weather
threshold settlings and enables.

i Edit Sensor
| Sersor Category
| | ATMOSPHERIC v
Sensor Type
‘ | Min Temperature vi
Sensor Name !
| |
‘ Link Adgress |
H i
| i | |
| Threshoid 1
|
1
| Threshoid & v |
|
22
| — — S
Tnreshoid § ivs |
2| |
| Agrt wait Time (golis:
o
|
|
| B Threshelds Enanled
I 4 Save Changes I | © cancel ]

Figure 194 — Weather Station Sensor Edit View
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4.14.3.1.3. The ATMS shall provide the mechanism for users fo select filters for alerts and notifications.

OpenTMS meets this requirement. By defauit, alerts and notifications are filtered to a user's access level, but
additionat filters will be made available to users to minimize interruptions while performing critical operations.

4.14.3.1.4. The alert and notification filters shall be based on type of filter, device, type of device, time of day,
and jurisdiction.

OpenTMS meets this requirement. OpenTMS will provide the user the ability to set their user preferences to
filter alerts and notifications. The filters will include type of device and jurisdiction.

4.14.3.1.5. Users shall be able to set alert and notification filters based on geographic area as an option.

OpenTMS meets this requirement. OpenTMS will provide the user the ability to set their user preferences to
filter alerts and notifications by geographic area.

4.14.3.1.6. The ATMS shall allow authorized users to set alert and notification thresholds by time of day.

OpenTMS meets this requirement. OpenTMS will provide the user the ability to set their user preferences to
filter alerts and notifications by time of day.

4.14.3.1.7. The system shall be able to generate alerts and notification based on traffic conditions (traffic
speeds, volume levels, congestion levels) and event triggers (incidents, construction and
maintenance activities, special event activities, etc.)

OpenTMS meets this requirement. OpenTMS supports speed thresholds for detectors. Traffic data is used to
generate alerts based on a configurable speed threshold that compares real-time to historical data to
determine when to automatically trigger an alert. Historical data is calculated over the previous 60 days in 5-
minute increments by day of the week. The threshold settings are configurable in the Admin Portal.

s Scheduled events such as special event activities or construction generate an activation alert and
can be set to require user confirmation to activate or not;

= Maintenance activities such as pixel errors create notifications; and

» Alerts are generated from multiple detection sources (RWIS, Detectors, Travel Time, CAD).
Notification are generated when an alert is created or updated.

4.14.3.1.8. The ATMS shall be able to send out internal notifications regarding an event to up to 100
recipients. Notification to include select information captured in the event log. Notifications shall be
completed within 5 minutes of initiation of procedure (process only, not inclusive of conveyance
method and receiver’s email system delays).

OpenTMS meets this requirement. Our Incident Response Notification supports notifications to partners. The
rules-based DSS automatically generates an incident response based on the incident/event attributes. The
DSS is triggered when specific fields in the incident/event that would trigger business rules are modified such
as severity or lanes closed. At this point OpenTMS invokes the DSS to create an updated response plan. The
incident response recommends email notifications. The response notifications tab is shown below. Messages
sent are logged on the left and the recommended email is shown on the right. The user can modify the email to
add 100 recipients or remove recipients. Notifications are sent within 5 minutes.
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Figure 195 — Incident Response Notification View
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4.15 Log Reports System Reports (CRFP Section 4.15)
4.15. Log Reports System Reports

4.15.1. Mandatory Requirements
4.15.1.1.1. The ATMS shall be capable of generating reports from ATMS generated data.

OpenTMS meets this requirement. OpenTMS is bundled with a license for Jasper Reports Server Professional.
Jasper Reports is a leading enterprise reporting system. It is fully integrated with OpenTMS so that users can
create new reports, run existing reports, or view past reports from within the OpenTMS GUI. In addition, the
Jasper server can also be accessed from outside OpenTMS if so configured. This approach allows access to
reports by users without OpenTMS credentials, regularly scheduled automatic execution and delivery of
standard reports and other enterprise reporting features.

P
BC® Jasperso bra p D 0g O Q
|
Domain: Security User Login Activity ¢ Filters o |
Fields © B.E. + F5) - ., Teble ¥ SampleData ¥ v AStart Date {... & betweer v |
Q ’ Colusans . 25508 Started = Sessonknded ¥ Session Stste = Last user Ackivity x = 12016-12-05 12:00:36 |
S USTR ACiI Last Activity x g T ae
Groups  GroupRame x  Full Name » 12019-04-26 16:48:32
T a J Select All
& User Login Activity
Session Started Sesston Ended Session State Last User Actividy ZaniErname S Eand
TRO, LRO_SAM » C.Group Name meontal-
02-APR-2010 04:47:42 PM 02-APR-21N19 [5:12:41 PM | EXPIRED 02-APR-2019 05:73:32 P
04-MAR-2329 {11701 v DA-MAR-Z019 US:5€°27 PM EXPIRED C3-MAR-2019 D4:36:21 M
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Measures = . 07-MaR-201% 32:49:17 BB OB-MAR-2015 07-08:23 AM  EXPIRED U7-MAR-2019 03:21:16 FM
f Q' 05-MAR-2019 04:32:20 PM 0B-MAR-2010 05:37:35 PH " EXPIRED DB-MAR-2019 04:37:36 FM I
h — 09-4PR-7019 01:79:37 PW J9-APR-2710 J2:12:25 Ot EXPIRFD N9-4PR-2018 N1:12:25 AM |
& Spacer 059-APR-2019 D2:55:43 PM D-APR-2019 03:56:35 PH EXPIRED 09-£PR-2019 D2:5€:26 Pt
i0-APR-2018 01:41:58 PM  10-APR-2019 32:02:02°M  ENDED 13-APR-20:5 02:05:02 P
11-APR-201%9 07:01:50 &AM 1:1-APR-2019 £3:25:22 &M . EXPIRED 11-APR-2019 07:25:21 AM 1
11-APR-ZULD 03:17:51 AM  EL-APR-20191::12:11 % EXPIRED 11-7R-2018 LUi0diuk » Custom: Filter Expression
12-APR-2019 O8:18:56 AM  12-APR-2010 ¢8:21:58 AM  ENDED 12-APR-2019 08:21:58 AM -
>

Figure 196 — Jasper Reports Server Professional

The reporting interface includes a simple graphic interface for building ad-hoc reports. Jasper Reports enables
users to set up simple tables and charts by dragging and dropping pre- defined fields. Reports created in the
ad-hoc viewer can be saved and reused as needed. Once a report has run it can be exported in a variety of
formats including PDF, Excel, and Word formats. OpenTMS has a large library of predefined reports that can

be edited to suit WYDOH’s needs. Q-Free will work with the WVDOH on tweaking any reports to meet your

needs.
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4.15.1.1.2. Pre-selected, pre-formatted, reports shall be inciuded in the system, e.g.
daily/weekly/monthly/annual reports reporting devices in operation, work orders/trouble tickets
tracking, incidents, events, efc. These shall be provided in list and graphical formats.

OpenTMS meets this requirement. OpenTMS has a large library of predefined reports that can be edited to suit
WVDOH's needs. Q-Free will work with the WVDOH on tweaking any reports to meet your needs and creating
new ones to meet the needs of any new requirements that will be implemented. Reports can use tables or
graphical elements. In the Incidents by Type Report shown below data is presented in a list and graphically.

The osTicket integration being proposed will provide access to work order/trouble ticket reports.

Incidents By Type Report

Report Date Rangs [ 01012013 000000 - 04282019 12:2849 | Regions [Cea
| Total Incidents for selected Date Range and Reglon(s) ] 1268
) %
Incidents by Type
Incidents
inciders Type Incidents % of Total by Type
Vahicle Accident 510 40 713%
Disabled Vehicle 417 37 49%
CongastionOsisy 34t <€ 8%
DOizabled Tractor Trader 1 TiF%N
Fog 1 e L

Congastion Delay

“icdent Type

Tractor Trailer Accident

Cwsabled Trastor Traiter

Fog

E

200 340 400 90 &0C

tncidents

T a—rTr—-

Figure 197 — Incidents by Type Report

4.15.1.1.3. Users shall be able to generate ad hoc reports, specified by the user, viewable using off the shelf
software.

OpenTMS meets this requirement. The reporting interface includes a graphic interface for building ad-hoc
reports. Jasper Reports enables users to set up simple tables and charts by dragging and dropping pre-
defined fields.

4.15.1.1.4. Users shall be able to save the ad hoc report to become a permanent report.

OpenTMS meets this requirement. Users can save ad-hoc reports as shown below. Save as an ‘ad-hoc view
and create report’ allows the user can go back and edit the view as requirements change as opposed to a
report which is a permanent report that can be run as needed. In this option you get both.
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Figure 198 — Jasper Reports Ad-Hoc Report View
4.15.1.1.5. The ATMS shall be capable of automatically generating repots via time of day scheduling.

OpenTMS meets this requirement. Jasper Reports provides the ability for a user to schedule a report at
specific time of day to execute one time or recurring and email the report or save to a pre-determined location.
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Figure 199 — Scheduling a Jasper Report

Properties...

4.15.1.1.6. The ATMS shall be able to export reports or data base information with comma, space and/or tab
between fields to allow import into other programs such as Excel.

OpenTMS meets this requirement. Once a report has run it can be exported in a variety of formats including
PDF, Excel, and Word formats as shown below.
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Figure 200 — Report Exporting Formats

4.15.1.1.7. The ATMS shall generate information every 24-hours indicating device/system failures. A
maintenance report suitable for staff shall be generated.

OpenTMS meets this requirement. OpenTMS has a Field Device and Health Report that can be scheduled to
run nightly and emailed to the maintenance staff. The Health report identifies the failed devices and those with
errors. The Field Device report provides device counts, communication state information. Below is a snippet of
the Health Report.

ITS Health Report
Groups: |Adminimm, CRO, Caniral Office. ERO. Guast, NRO. NWRO, SWRO. V5P Alerts ]

Signs (VMS/DMS)
Administrators

Davice Name Location MM Commaunication State Last Good Fok

TEST-CHES-MCCAIN 1-84E 200.00| FARLED L2215 B.38 PM
SWRO

Device Name Location MM Commumication State Last Goed Pol

Test Sign 3570721 195N 80.00| SUSPECT £28/19 11:23 AM

Figure 201 — Sample ITS Health Report

Additional errors, such as pixel or fan for signs, are presented in the format below:
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ITS Health Report

Groups: |Ammim CRO. Genirai Ofice. ERO, Guast NRC NWRO. SWRO. V5P Alerts |

Signs (VMS/DMS) Reporting Errors

Region
Device Name Location MM

Reported Errors

Figure 202 — ITS Health Report Sign Reporting Errors

4.15.1.1.8. The maintenance report shall indicate type of device, device ID, and jurisdictional responsibility for
maintenance.

OpenTMS meets this requirement. The Field Device and Health Reports are broken down by owning group,
device type, device name, and location. Q-Free can work with the WVDOH on customizing this report to meet

any additional requirements.

4.15.1.1.9. The ATMS shall maintain a log of all users’ activities relating to field device control, system
administration, and user access.

OpenTMS meets this requirement. User access is logged, and System Access Reports are available to view
invalid login attempts and user login activity. Audit reports are available to view changes to user accounts, field
devices, sign message library, properties, and groups/roles. For field device control for DMS there is a
message activity log and an event log. Below is a snippet from the DMS Message History Report.

DMS Message History Report

Q1-Simutated-CS
Time Posted Time Blanked Posted By Blanked By Priority Message 1D
27-APR-2019 05:17:41 System 5 837741061

CONGESTIOH

AHEARD

Time Posted Time Blanksd Posted By Blanked By Priority Message |0
26-APR-2019 11:06:37 | 27-APR-2019 05:07:13 836517350

CONGESTIOH

Figure 203 — Sample DMS Message History Report
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Below is a snippet from a DMS event log which provides a log of significant sign events.

Event Logs

Evant

Pixel Test Starled Suscessfily

Displayed Message- § - CONGESTION AHEAD
3412772019 65:17.41

Figure 204 — Sign Event Log

4.15.1.1.10. The ATMS shall provide event logging such that events can be searched on any unique field or
combination of fields.

OpenTMS meets this requirement. Reports can be filtered by any or a combination of the fields. For example,
the DMS Message History Report today is filtered by a date range, owning group, and sign. For adhoc report
views, the user can drag a field to the filter area to add additional field filters. In the User Telephone List Report
below the user can filter by Group Name or Status. If desired, they can drag the Username field to the filter
area and further filter by a user or users. Jasper is a very flexible tool.
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AUTOMAT N _SWRC_SAM  339-377-7577 nabhes
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CRG_SUPERVISOR. CRO. SUPERVISOR 717-792.7777 enabled v K b B e

="

Figure 205 — Report Filter Fields

4.15.1.1.11. The ATMS shall be capable of generating reports of logs covering user-define time periods and
including user-selected event types at the direction of the TMC authorized users.

OpenTMS meets this requirement. Reports can be filtered by any or a combination of the fields. Access to the
Reports module is controlled by permissions so only authorized users can access. In the DMS Device Event
Log adhoc report below, the user can drag the Event Type field to the filters area and then select
SIGN_MESSAGE_DISPLAYED to filter the log to display only this event as shown below.
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Figure 206 — Filter Reports by Event Type
4.15.2. Log Reports/System Reports — Desirable Requirements

4.15.2.1. The ATMS data should have a GUI to configure collection and storage of user activity log data and
to generate and display activity reports.

OpenTMS meets this requirement. The system automatically collects and stores user activity log data and
access to these tables is available in the Reporting module through a report template.

4.15.2.2. The ATMS should be able to archive all data from the activity log to the data archive subsystem.

OpenTMS meets this requirement. OpenTMS stores all data in a database. Q-Free will stand up an archival
database and archive from production at regular intervals.

4.15.2.3. The ATMS should be able to archive log data in the data archiving system at predefined times fo
generate a continuous archival record.

OpenTMS meets this requirement. OpenTMS stores all data in a database. Q-Free will stand up an archival
database and archive from production at regular intervals in the background.
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416 Security and Administration (CRFP Section 4.16)

4.16. Security and Administration
4.16.1. Mandatory Requirements
4.16.1.1. The ATMS shall provide security and administration functions.

OpenTMS meets this requirement. OpenTMS has a full featured Administration Portal that enables
administrators to manage the system configuration and user profiles. The administration portal front-end is a
series of boxes representing each of the modules within OpenTMS as well as system-level and user-level
configuration options.

[OPENTTS
| “ Administration

Meniy

| CALLLOGS
HiMures
Fropermes

PLANNED EVENTS

Figure 207 — OpenTMS Administration Portal
4.16.1.2. The ATMS shall provide a log-in, log-out, and exit function.

OpenTMS meets this requirement. OpenTMS uses Keycloak as its .
authentication provider. The benefits of using an external Y. e

T L7CLOAK
authentication provider include the ability for single-sign on, meaning
multiple applications within the ATMS sulite will leverage the same user accounts and security policies, and
allowing users to navigate between applications without entering their credentials every time. It also supports
standard OAuth protocols, and features a full administration portal to configure user and realm settings.
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Figure 208 — Keycloak Realm Configuration

User login and logout functions are now handled by Keycloak, and a login screen will be presented to the user
when accessing the OpenTMS application. After entering their credentials, the user will be redirected to
OpenTMS. A logout function will also be available within OpenTMS on the main menu.
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Figure 209 — OpenTMS Login Dialog
4.16.1.3. The ATMS shall provide a security (ID/password or approved equivalent) function.
OpenTMS meets this requirement. Users will be required to have an account configured in both Keycloak and
OpenTMS. Through the Keycloak administration panel, two types of accounts are available:

¢ Local user accounts. These local accounts are managed within the ATMS/Keycloak; and

» Active Directory accounts. Keycloak is configured to take the entered username and authenticate
against the active directory server. The advantage here is that all the access and password security
is controlled by the WVDOH. Single sign on can be implemented so when a user logs into their
workstation they are automatically logged into the application.

Users can be disabled locally and in active directory when access to the ATMS is no longer required. The
same authentication provider will be used to access the VERO application within OpenTMS.

4.16.1.4. The ATMS shall provide a capability to add or delete users by an administrator.

OpenTMS meets this requirement. The Admin Portal Security module enables administrators to add, edit, or
delete users consistent with Keycloak and manage groups, roles, profiles, and privileges. The ATMS comes
pre-configured with a series of privileges and basic roles that can be expanded upon to create a wide range of
user profiles. The Users Tab as shown below presents a list of registered users.
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Figure 210 — OpenTMS User List View

4.16.1.5. The ATMS shall maintain log and be able to generate reports of administrative actions and all log-
in/log-out activity.

OpenTMS meets this requirement. User access is logged, and System Access Reports are available to view
invalid login attempts and user login activity. Below is an example of the User Login Activity Report.

User Login Activity

Secsion Siarfed Session Ended Session State Last User Activity Last Activity

CRO, CRO_SAM

Figure 211 — User Activity Report
4.16.1.6. The ATMS shall allow for the specification of user's rights by an administrator.

OpenTMS meets this requirement. Through the Admin Portal Security module user interface, administrators
can quickly manage the set of privileges assigned to a Role. Users are typically assigned a role such as Guest,
Operator, Supervisor or Administrator and privileges are assigned to that Role. There is no limit in the number

of Roles defined. Users are assigned to a Role.
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Figure 212 — Privilege Role Assignment View
4.16.1.7. User's rights shall be designated by function and specific equipment.

OpenTMS meets this requirement. Privileges are available for functionality within each module. Privileges like
Control provide the administrafor the ability to assign control by individual device or home group. The
administrator is presented with a create restriction view and can either select individual devices from a list or
select the groups that can control this device. The create restriction view is shown below.

OPENTTS

Create Restriction » Control Sign

Contrel! Sign

{0 seleceal” | [ unassion Assigned I T Q 1
- NMme Road oir MM |

unassigned [ 7]
—— e — Lk EE— e —
264-E7 -254E g r
26568 “E64E 3 54
ol -06ew w 158

Figure 213 — Control Sign Privilege Restriction View
4.16.1.8. The ATMS shall allow a system administrator o change a user's password.

OpenTMS meets this requirement through the Keycloak administration panel. For local accounts the
administrator can update their password and optionally require them to change on login. For active directory
integration, the passwords would need to be updated in the domain controller.
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Figure 214 — Keycloak User Password View

4.16.1.9. The ATMS shall allow a system administrator to disable a user

OpenTMS meets this requirement. The administrator can disable a user’s account by setting Is Disabled to
Yes. For active directory integration, the administrator can disable their account which prevents them from

access the ATMS regardless of their account status in the software.

ADD NEW USER

Name v
GUEST_USER
Full Name * v
| GUEST_USER
Emai Address v
[ guestuser@donotreply.com
Primary Prone Number v
555-555-5555
v

Secondary Phona Number

555-555-5555

Home Group

DeiDOT

Is Disabled
ves ONe

ki Save | s © cancel

Figure 215 — OpenTMS Edit New User Dialog
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4.16.1.10. The ATMS shall allow a system administrator to change the status of a user to "expired".

OpenTMS meets this requirement. For active directory integration, the administrator can set their account to
expire at a set time in the future.

4.16.1.11.The ATMS shall allow a user to change their own password.

OpenTMS meets this requirement. For active directory users, the user would change their password from their
desktop. From the desktop, press Ctri+Alt+Del and select Change a password. For local accounts, Keycloak
administrators can set users to change their password on their next login.

4.16.1.12. The ATMS shall allow a user access to the ATMS from any workstation on the system.

OpenTMS meets this requirement. OpenTMS is a fully web enabled ATMS. The architecture is designed to run
on a desktop/laptop through a conventional browser. As a web application, users can access the ATMS inside
or external to the client’'s TMC if they have network access. The application is launched in a browser and users
can open multiple tabs or peel off additional windows to have multiple views concurrently running on multiple
monitors.

4.16.1.13. The ATMS workstation / server communications shall be able to function over VPN or firewall
traversal.

OpenTMS meets this requirement. Several of our clients support a secure Virtual Private Network (VPN) to
remotely access WVDOH hosted hardware platform and/or ATMS application from outside the TMC.
OpenTMS is a fully web enabled ATMS. The architecture is designed to run on a desktop/laptop through a
conventional browser.

4.16.1.14. The ATMS shall provide a method to manage users and groups of users within the soffware such
that only ATMS authorized users are allowed to access the system. A minimum of four (4) levels of
security are required (external agency, TMC operator, supervisor, and administrator).

OpenTMS meets this requirement. Through the Admin Portal Security module user interface, administrators
can create, update and delete Roles and quickly manage the set of privileges assigned to a Role. There is no
limit in the number of Roles defined. Users are assigned to a Role. Team Q-Free will work with WVDOH on
setting up the roles that are needed.

4.16.1.15. The ATMS shall support appropriate securily and firewalls necessary to safeguard internal
operational information from unauthorized access.

OpenTMS meets this requirement. The ATMS platform utilizes state of the art technology to monitor for ‘zero
day’ attacks and updates the firewall security definitions several times a day. The ATMS further secures the
environment using and domain infrastructure that requires users to routinely change their passwords, enforcing
industry standard enforcement policies and practices.
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4.16.1.16. The ATMS shall provide an audit trail capturing the user's ID, date and time stamp, transaction type,
and before/after values whenever changes are posted to system database.

OpenTMS meets this requirement. The audit trail captures the timestamp, username, activity, and detail
information on changes. Below is an example of the incident activity log.

‘;_ Incidents > Vehicle Accident - 177N @ 12.00

- -« T. T T X " _--_.
Osie/Time Unermame. Aoty

Time Elapsed: 442:14:24 [ W verinea el X

T/200201¢ 10:40:51 System Crwner of tncigent nas changed.
482015 16:23.25 System Owner of ncitent nias changed
OMIRIIL50 162870 System Owner of Incicent has changed.
0471172018 00:35:43 DanielS Fodibonat 511 Text
0471172018 0038163 DanielS §11 Message

04f7 12010 03643 TonelS Suppressea

0411112016 00.35.43 Tanigls incigent gubmitted

4112018 00.3525 DanigiS Hew Primaty Delay Length
041112019 003638 Daned inciden Saved

04142078 D0:3505 Deriels Againona: 511 Text
04612018 00.25:05 Daniels 511 Messape

0471172019 00°36°05 Danel§ Suppresses

04i11/2016 003505 Daneld ingident submitted

4112010 (03468 DanelS Newiane Staius Change
247112012 00-34:58 Dangis New Lane Status Change
412019 00:34:58 Danlgis updated Lane Stalus Change
0415112079 K34:58 oaniels Upcated Lane Status Ciange
047 1rZ018 Gn34 58 DaneS Newiane Slalus Change
047112018 00:34:58 CanelS New Lane Status Change
0411172078 G3.54.68 TanglS Updated Lane Status Change
12079 00:3458 CaniglS Uptzied Lane Sialus Change
MHAZ0IE 0073458 DanielS Incioer Saved

Oid Value Removed: Nore > Ne'w Value Acded: cﬁ:_SAM_
Tid Vaiue Rémoved” Cokeen Bond > New Value Added Nora
Oéd Vaiue Removes Daniel Sioffingion > New Value Added: Coileen Sond

D017 & mile marker 12 in the Sounty of Camoh, moiorists can expect delays due 1 3 vehicle acarent The North lefi fane i8Rt
cener iane, right cestter lane, and right lane are cigsed. Traffic backups are approxaviately 5.0 mies

N

Successlut

56

On 377 & mile marker 120 the Courty of Carol, moinnists can expect delays due to 3 vehicle acotent The North lef iane, te?
center iang, nght centes lane, and right fane are Ciosed.

o

Sucoesstu!

Nojth Genera! “urpose Lane 2 CLOSED

Nerit General Purpose Lane 1 CLOSED

Cig Value Removed: North General Purpose Lane 4 OPEN > New Value Added North General Purposa Lane 4 CLOSED
Cud Value Remaved Nodh General Purpose Lane 3 OPEN > New Vaiue Adden: North Genesal Purposs Lane 3 CLOSED
torm General Prpose Lane 2 CLOSED

Norn Generat Purpose Lane 1 CLOSED

Cid Vaiue Removed: North Generas Purpess Lane 4 OPEN > New Value Anded' North Genesal Purpose Lane 4 CLOSED
O Va've Removes: North Generat Pumcse Lane 2 OFEN » New Valug Added: North Gereral Burpose Lane 3 CLOSED

Figure 216 — Incident Activity Log

4.16.1.17.The ATMS shall support full system backups while maintaining 24/7 operational status.

OpenTMS meets this requirement. Using industry best practices, the ATMS platform is incrementally backed
up daily with full backups occurring once a week. The backups are then tested to ensure as part of the ‘System

Recovery Process’ testing.

4.16.2. Security and Administration — Desirables

4,16.2,1. The ATMS should provide rules-based administration for access and security at all levels of use.

OpenTMS meets this requirement. The Admin Portal Security module enables administrators to add, edit, or
delete users and manage groups, roles, profiles, and privileges. The ATMS comes pre-configured with a series
of privileges and basic roles that can be expanded upon to create a wide range of user profiles. Privileges are
available for functionality within each module. Privileges can typically be assigned to a group or individual

device.

Team Q-Free recommends active directory integration for system access. In this case all users are

authenticated against the client’s active directory.

Team Q-Free will work with WVDOH on setting up access and the roles that are needed.
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4.16.2.2. The ATMS should provide data locking or buffering routines in a multi-user environment.

The ATMS is updated in real-time ensuring each user has the most up to date data. OpenTMS does not have
conflict resolution for multiple users editing the same event.
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4.17 Performance (CRFP Section 4.17)

4.17. Performance
4.17.1. Mandatory Requirements
4.17.1.1. The ATMS shall not require system restarts or reboots except for major system upgrades.

OpenTMS meets this requirement. Q-Free will provide a high-availability and fully redundant platform to
provide 24x7 operations. High availability is discussed in requirement 4.17.1.2 in more detail. A summary is

provided fo the right.
4.17.1.2. The ATMS shall be available 24 hours a day, 7 days a week, except during scheduled maintenance.

OpenTMS meets this requirement. Q-

Free will provide a high-availability * Taking advantage of built in high

and fully redundant platform to provide availability and redundancy features of

24x7 operations. Key Features of our virtualization

high availability solution include: » Database Redundancy — best practices

Key for backup/recovery, hot standby

Taking Advantage of Built-in High Features Of ;

Availability and Redundancy Our High " Hardware _Archltecture ikl

Features of Virtualization Avaitability configuration, Load Balancers,
Solution redundancy

The ATMS applications will run on a Include: « Technology ~ keeping current with

virtualized environment spread across technology

multiple host servers. A virtualized
platform allows us to take advantage
of built in high availability and * Proactive Monitoring

redundancy features without :

additional cost. Virtualized servers

look and act like real servers but are not constrained to a single piece of hardware. A virtualized server can run
on any number of physical servers (hosts) and multiple virtualized servers can run on a single hardware
server. This virtualized environment also provides for the automatic moving of virtual machines (VM) from one
host to another, should a host machine fail or need to be taken “off-line for maintenance, without shutting down
the application. Virtualization allows for the quick provisioning of new machines to support the standing up
production or test servers.

* Redundant Services

Database

Database redundancy can be achieved by using the following configuration and processes:
e Best practices for backup and recovery; and
« Deploying a hot standby for redundancy.

Hardware Architecture

Deploying best practices in hardware achieved through RAID configuration, load balancers, and redundancy.
Multiple webservers sitting behind a load balancer provide the ability to distribute load in addition to allowing
for running on a single instance of a web server if one goes down.
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Technology

Q-Free continually invests in technology to keep the platform current with latest versions of COTS products
and technology changes. Keeping with the latest versions allows us to take advantage of the latest application
Security improvements in an ever-changing time, moving our products forward, and new more efficient
features that resuit in better performance. Our module design and service-oriented architecture allows us to
easily add new modules to meet the needs of the future.

Redundant Services

With redundant services a single service can be restarted in the background without bringing the system down.

Kubernetes & Containers

Team Q-Free proposes deploying the ATMS software using Kubernetes containers/nodes. Kubernetes is an
open source deployment platform that aims to automate much of the manual processes involved in deploying a
large scale application.

Proactive Monitoring

ATMS system is proactively monitored including application metrics through a monitoring platform,
LogicMonitor.

4.17.1.3. The ATMS shall not et its performance and operation be impacted adversely by the malfunction,
removal, or addition of interfaces.

OpenTMS meets this requirement. Performance and operation are not impacted by interface operation. In our
production systems today, interfaces experience period issues and do not impact the overall ATMS.

4.17.1.4. The ATMS system up time goal shall be 99.9%.

OpenTMS will meet the 99.9% uptime goal. Q-Free currently runs in Highly Available Architecture
configurations in 3 major states including VDOT which has an uptime requirement of 99.99%.

4.17.1.56. The ATMS refresh rate for the largest map shall be a maximum of 1 second.

OpenTMS meets this requirement. The system provides responsive maps with a target update rate within 1
second. Number of themes/layers will impact map response time.

4.17.1.6. The ATMS refresh rate for all other displays shall be a maximum of 1 second.

OpenTMS meets this requirement. The system provides responsive views with a target update rate within 1

second.

4.17.1.7. The ATMS vendor response shall define how many devices and type the ATMS is capable of
supporting. (Minimum: 500 CCTV, 250 DMS, 1000 Detectors).

OpenTMS meets this requirement. OpenTMS does not limit the number of field devices configured into the
system. The table below shows the production load for two of our clients.
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‘Device Type Site 1 Production Count Site 2 Production Count

CCTV 451 994
' DMS 575 691

996* including external C2C devices
| Detectors 483 530
1149* including external C2C
devices
RWIS 92 69

Our system load tests are done utilizing client maximum requirements. For example, PennDOT has
requirements for 2,000 CCTV, DMS and Detectors to be supported so those are the values that will be load
tested. For West Virginia we plan on testing with the max device requirements for our product.

4.17.1.8. The ATMS vendor shall indicate if all components necessary to make the ATMS functional will be
installed on-premise or off-site and the reason/benefit to WVDOH.

OPENTMS AND VIDEO DISTRIBUTION

OpenTMS and the Skyline VDS will be deployed on premises at the Data Center located at Building 6000 at
the Tech Park located in south Charleston. The reason for this choice is due to the high uptime requirement
and the State capitol network instabilities. The benefits of hosting in this location include:

e The Data Center is a central junction for several internet service providers. Using this network node
allows for redundant paths to the TMC internet, field devices and €911 centers around the state.
This is to ensure that the system has multiple core network providers to route traffic through to
ensure maximum uptime for the ATMS, Partner Connections and Video systems. The Data center
currently load balances across the following networks:

Frontier;
Lumos (Segra);
AT&T;

Sprint;
Suddenlink;
Zayo; and
Windstream.

¢ Connectivity to the TMC and TPA will be provided utilizing the Charleston ‘Metro Ring’ for redundant
highspeed connectivity. Though a complete outage may still occur at the TMC or TPA end of the
network, the underlying ATMS platform will still remain functional allowing for remote access from a
non-impacted network to manage the states ATMS infrastructure and continue to serve the traveling
public with real time traveler information.

CRFP No. DOT2000000001 | June 24, 2020




Q

FREE

ILOG 511 Platform

The use of cloud computing has redefined business continuity, disaster recovery and backup testing. The
ILOG 511 platform will be housed in the Amazon cloud, load-balanced across multiple servers in multiple
locations, each location supported by RDS databases. ILOG builds redundancy in each of its technology
solutions.

There are many benefits to WVDOH in virtual, cloud-hosted systems:

» There is no hardware procurement and installation required to add computing resources for the
system (web servers, database capacity, data ingestion/processing power, etc.). Additional
resources can generally be provisioned and available for use within minutes — a great benefit when
natural disasters or other emergencies bring sudden surges in usage;

¢ Having the entire 511 system replicated and accessed across multiple Amazon data centers means
that if one system or node fails, the event does not cause an interruption in service -- other nodes
simply take on the extra traffic until the errant node is placed back in service. This is also a feature
that enables ILOG to update and patch servers without interruptions in service;

+ Virtual cloud-based systems can be easily backed up with server snapshots created and stored at
inexpensive and easily accessed Amazon storage. Backups can also be kept in a standby mode and
turned up almost instantly;

» All servers and services are remotely accessible so that weather, road conditions, congestion or
other impediments to travel are immaterial in accessing servers for maintenance, upgrade or
expansion. This ability to access cloud servers from multiple remote points renders business
continuity issues virtually irrelevant; and

+ Hardware updates have no impact to users in this context. Amazon cloud services notify you when
underlying hardware needs to be changed. Virtual systems mean that the supporting host can be
changed with no end-user impact. By having multiple systems in service at all times, the hardware
underlying the virtual system can be changed - all while end-user requests are still fulfilled by other
servers in the network.

CRFP No. DOT2000000001 | June 24. 2020




Q West Virginia Department of Transportation - Division of Highways
Advanced Traffic Management System & 511 Platform

FREE

Below is an overview of the proposed architecture.

| Redundant metro ring connects ali locations

together in a MESH topology. Charleston WV

urnpike Authority Piedmont Rd. ‘

Redundant Metro Ring

TMC - Building 5/6 of the!Capitol Complex
Charleston WV

ATMS/VDS HOSTING
Tech Park - Building 6000 Data Center

AWS Cloud Hosting

WY 511 AWS Hosted

Figure 217 — Proposed Network Architecture

4.17.2. Performance - Desirables

4.17.2.1. The ATMS should provide for "operator-free” operation so that the system performs all minimally
necessary control and monitoring processes unattended.

OpenTMS meets this requirement. OpenTMS provides automated incident response based on a set of
business rules. The rules based DSS automatically generates an incident response based on the incident
attributes such as incident duration, road or lane closure. The incident response recommends ITS devices, 511
messaging, and email notifications. All generated responses are presented to the user for review, modification

if required and activation.
Travel times can be scheduled through schedules and activate daily for a defined period without user
intervention. Travel times posted on DMS continuously update in the background.

Detection algorithms such as detector, travel time and RWIS are automatically monitored in the background
and alerts are automatically created as thresholds are crossed. CAD alerts automatically come in as roadway

issues occur.
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In summary, in OpenTMS the “operator-free” operation comes from alerts users as congestion/weather
monitoring occurs in the back ground and the automatic recommendation of responses to incidents/events.

4.17.3. Other ATMS Operations
4.17.3.1. Mandatory Requirements

4.17.3.1.1. The ATMS shall include capability to generate real-time travel times for defined roadway
segments on Interstate and Expressway routes.

OpenTMS meets this requirement. OpenTMS system contains two distinct components to manage travel
times. The Travel Time Engine (TTE) is a server-side data fusion engine to collect data from multiple sources
and intelligently fuse those values to produce composite travel times. The Travel Time Module (TTM) is an
operational management module within the OpenTMS that gives operators status information, notifications for
deviations from historical norms, and controls for managing travel times automatically posted to DMS.
Decoupling these two functions facilitate integration with other systems and maximizes flexibility for
deployment and configuration. Taken together, these two components provide a full featured system for travel
time calculation, management, and dissemination.

Travel Time Engine

The TTE fuses data from multiple sources. Existing deployments gather data from fixed detectors, third- party
probe data such as INRIX, Bluetooth systems, and toll tag readers. The fusion algorithm is configurable and
can be tuned to suit particular needs. If contributing data sources provide historical data, then the TTE can
provide that information when nothing else is available. Local knowledge is always critical to understand the
relative strengths and weaknesses of rival data sources. Empirical validation of individual data sources, if
possible, will provide a better foundation for the fusion algorithm.

One of the biggest advantages to separating the TTE from the ATMS is that travel times may be accessed
from approved and authenticated third party systems. Secure web services are available which provide travel
times upon request. The requesting system specifies the route and end points, and the TTE returns travel time
information. For example, the state of Virginia uses a statewide TTE to provide travel times to traveler
information websites and to operational systems other than OpenTMS.

Travel Time Module

The TTM within OpenTMS is the operator’s management tool for travel times. It includes a list view (see figure
below) which shows current and historical speed, delay, communication, and data quality among other
values.The detail view for travel time segments includes graphs showing how travel times are trending over
time.
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Figure 218 — Travel Time List View

Travel Time Administration

Travel time segments are created and maintained in the Administration Portal. The administrator specifies the
route for the desired travel time segment. The system automatically queries the TTE using the information
supplied when the segment was created. The administrator can also identify one or more DMS associated with
the travel time segment. Those DMS can be set to automatically post travel times for the given segment.

4.17.3.1.2. The ATMS shall provide a mechanism for operators to select and implement pre-defined
operations response plans for incidents.

OpenTMS meets this requirement. OpenTMS provides automated incident response based on a set of
business rules. Utilizing a Business Rules Engine enables us to generate response plans to promote
consistent response and provides for selection of new field devices automatically. Q-Free will work with the
WVDOH to customize their business rules. The figure below shows the business logic for posting a DMS
message for a road closure.

Prasaitiesage
r——”. ROAD CLOSED AREATF
NO S SEESE S !
*9 thamg an ezt 12 8 on S
SREI N '_‘l 5
s Cicdan? |
YES s
U DA
= —— A SMS ame, Prave | Mmsege: |
m'-' Loyt i u
8 Cow? i(cmsuut.ocmcw'
NO

Phase | Ketsage
ROAD NAWE} G O8ED ———————————————d

URELOCATON

Figure 219 — Business Logic for Posting a DMS Message for a Road Closure
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4.17.3.1.3. The ATMS shall maintain a local emergency response agency contact list.

OpenTMS meets this requirement. OpenTMS provides a Contact module which provides the ability to store
and use contact information throughout of the application. The contacts can be associated to organizations,
which then are returned with the incident response plan system when the contact/origination falls within the
zone of control. The figure below is the entry form for managing contacts. OpenTMS also maintains a list of
Organizations that contacts can be grouped by.

Contacts Organizations
CONTACT “M‘ OILTMFM
First Name W LastName * v 4 Name Phone Numbes  Organization Emall Notes Hame Growgs Call Order (-]
[rett | Tooe ——— — == ——— e e
Email
| jeff.doe@email.com
Phone Numbers
phil = ___H1 =
757<111-1111 (Home}
Home Groups « Organizations
| & Administrators, District .. n @ Department of Homelan .. n
Admin Areas
SRR -
Hours of Operation
' Monday, Tuzsday (1:01 AM - 2:02 AM) I
Mailing Address
Notes
Call Order a4 1aetr ok
1
f
+ updme | | X Delere

Figure 220 — Contact Module

4.17.3.1.4 The ATMS shall provide access fo the contact lists to authorized users.

OpenTMS meets this requirement. Contact list access is available to those users with the correct permissions.
Permissions are configured by the administrator in the Admin portal.

4.17.3.1.5. Trouble ticket generation capability for system and device service and mainfenance needs.

OpenTMS meets this requirement. OpenTMS will integrate with cloud-hosted osTicket software,
hitps://osticket.com/, to provide support ticketing. Ten agent licenses will be provided. osTicket provides ticket
management including email and dashboard to track tickets. From the OpenTMS user interface a list view will
be available to show active tickets. Tickets can be created from OpenTMS. A link from the More menu will
open osTicket in the web browser,

CRFP No. DOT2000000001 | June 24. 2020




Q West Virginia Department of Transportation - Division of Highways
Advanced Traffic Management System & 511 Platform

FREE

Daskbpang Users Tark Tickets Kngeiragehase
B ow! - 1% Answered - I'® My Tickets = 2 Closed = [ Search + [ Mew Ticket T
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Figure 221 — Ticket Queue
4.17.3.2. Other ATMS Operations - Desirables
4.17.3.2.1. The ATMS should include capability to use archived data and real-time data together with

predictive algorithms to generate travel forecasts for display to operators.

OpenTMS meets this requirement. For the Detectors Module, alerts are generated when current measured
values drift from historical values based on a configurable confidence level.

OpenTMS will have decision support in the Integrated Corridor Management module. The current module
produces real-time response based upon real-time data from RWIS sensors, Detection and data such as
INRIX and Wavetronix. The current decision support does not predict future conditions.

4.17.3.2.2. The ATMS should maintain a call-out list of private industry contractors of equipment
resources.

OpenTMS meets this requirement. The Contact list can be used to maintain a list of contractors of equipment
resources. Further OpenTMS allows for organization(s) to be associated with the contacts.

4.17.3.2.3. The ATMS should provide a commuter route app o users can enter a frequent route and
receive a specific update for their route including incidents, construction, congestion, events, efc.

The ILOG 511 platform exceeds this requirement. As described in the responses to requirements 4.11.1.27
and 4.11.1.29, the Q-Free proposal for WVYDOH includes a subscriber services portion in the ILOG 511
platform. Behind a credentialed login, this portion of the system has an integrated personalized alert
component so that users can provide areas/roadways and days/times of day during which they wish to receive
email alerts about portions of the state. The system will provide email alerts related to any events provided

through the ATMS along their route.

In existing deployments of the system, alerts received from the ATMS are automatically translated into email
alerts and distributed to travelers with the appropriate settings. The system may also incorporate advisories
such as Amber Alerts and detour information.
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Users can manage the various features of their accounts from the website. After logging in,

¢ Users may edit their personal info/user profile.
¢ Users may subscribe/unsubscribe from alerts.

e Alerts may be configured so they are only sent during days and times. Furthermore, these
configurations may be different for each route entered by a user.

e As a new feature, users can select the area of their focus by drawing a shape on a map, rather than
clicking through roadway dropdown options. This gives great flexibility when a user wants alerts near
a specific region, or along a commute that involves multiple roadways. It also gives the user the
opportunity to incorporate roads near their primary route, which may have a secondary impact on
their commute.

Incorporation of this feature into the mobile app can also be done by linking the app to the subscriber services
and providing relevant app notifications. The 511 system will relay this information to both the website and the
traveler information mobile application.

Traffic Profile Areo
Select by roule
Chack the days you wish to be nolified Entics Week
Weakend
* Weuk Deys |
Mon Tue  Wed Thu  Fd - Set | Sun |
Profile Detzils - Last Updated * Beginning Time DBODAM v
Choose the time penieds for which you want 16 * -
10:00 ABA ¥
receive raffic reponts Ending Time
1
Othes Detaiis * \Where would you like johntgilogeom.com ¥
glerts to be sent?

* Please enteranameto homing Commute
associate with this profile

Figure 222 — Commuter App Route Selection
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4.17.3.2.4. The ATMS should populate social media mechanisms with event data automatically.

OpenTMS meets this requirement. The ATMS provides a data feed to the 511 which populates social media.

The ILOG 511 platform automatically posts advisories to agency-specified Twitter accounts, including regional
or subject-specific accounts. Different Twitter accounts are linked to the preview and production systems so
that new Twitter functions can be tested before being pushed to the general public.

Sometimes agencies find that their tweets are blocked by Twitter because they are too similar to prior tweets.
For example, tweets for an initial alert, an update and a cleared event may look very similar. To prevent
agency tweets from being blocked from Twitter due to their similarity to a previous tweet, ILOG uses oauth1.0
for authentication. We use a consumer key/consumer secret to build a token and token secret for each tweet.
Each tweet is signed with HMAC-SHA1.

ILOG also follows each agency’s Twitter accounts so that our QA staff can confirm that tweets have not been
blocked.

e

UPDATE: Turnpike Traffic Alert on Pennsylvania Turnpike I-76 westbound between

. 511PA Harrisburg @ @511PAHarrisburg - 14m N

Exit 189 - PA 75 and Exit 180 - US 522 affecting all lanes

&4

Figure 223 — Automatically-Generated Tweet

4.17.3.2.5. The ATMS should provide for enhanced social media capabilities to allow for easier use of
Twitter, Facebook, etc. for evenis or emergencies.

OpenTMS meets this requirement. The ATMS provides a data feed to the 511 system which populates social
media.

The ILOG 511 platform administrative portal will provide a feature that will allow authorized staff to enter
customized and free-form messages that will post to WVDOH Twitter account(s). ILOG currently provides this
service for the PA Turnpike, where we developed a portal page that could post to any of their development or
production Twitter accounts. Since the PA Turnpike has separate accounts for travel alerts and more social
aspects of the agency, there are times when ad-hoc tweets are sent to one or both accounts.

4.17.3.2.6. Operator manuals should be intuitive and key operations should be on flip cards that are easy
to access and understand during an emergency.

Team Q-Free will develop a set of flip cards for key ATMS and 511 platform operations.
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4.17.4. Traffic Signal Control Systems — Desirables

4.17.4.1. Although not required at this time, the ATMS should have the capabllity of adding a traffic signal
control module or third-party application for the centralized control of WVDOH traffic signal systems
across the state with communication capabilities.

Q-Free has the capability of adding a traffic signal control module. The OpenTMS Signals
module integrates with INTELIGHT's MAXVIEW Central Software to provide operators with the
ability to incorporate pre-defined action sets (timing plans) in their incident response. MAXVIEW
organizes incident responses using pre-configured objects called action sets. MAXVIEW
operators can create and configure action sets, within MAXVIEW, to temporarily implement a
variety of signal control objects from a single command.

OpenTMS fetches the action sets from MAXVIEW and displays them in the signals module. Signals interface
provides the operator the following features:

» Visualize the controllers in the action set in a list or map;

« |nteractive Map;

¢ Notes field, entered in MAXVIEW, provide operators the intended impact of the action set;
e Provides the ability to run and stop one or more action sets from a single view;

e Action set deconflicting; and

¢ List Searching and Filtering.

Figure below shows the Signal Module Action Set List View.
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Figure 224 — Signal Module Action Set List View
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Clicking on an action set opens a more detailed view of the action set. From this view the operator has a more
detailed look at signal controllers within the action set. The detailed view is shown below.
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Figure 225 — Traffic Signal Action Set Detail View

To respond to an incident, OpenTMS will fetch the list of available action sets according to business rules and
make them available in the Incident Response module. Once the action sets are returned, the operator will be
able to select or de-select recommended action sets. To the OpenTMS operator, the action sets will appear as
just another part of a response plan. When the operator invokes a response, which includes a MAXVIEW
action set, the system will send the command back to MAXVIEW for execution. OpenTMS operators can run
pre-defined plans on the signal system without having access to or knowledge of MAXVIEW. As part of
activation, Operators are alerted to action set confiicts that require deconfliction within the ATMS.

Signal action sets are also integrated with the Corridor module and Response Plans. The image below shows
the activation of an action set.
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n Signals » Action Set Activation

Cominwous  unal [ 02:21/2019164400 (] Fforl Jroues[ T8]mem

wane npiration Tirse: Carmmand Euecunion sesce  Male swreet e sorver
CE B ) BAERA

Botny Rows vt

I Rushmond S ares © Camdem 52 Pazens Reunma s F Camone

B mcsatanae Pz 1t st S amms Ay

' Batiord S wd oo 50 a8 Rchmona & Lowe 5

B demammanamoas faser3 rard Ave. Rectwm a0 S

. ATVRORO S 9 E Wostareend  Pamem 1 oG &1 E Waeenrnans
&

. Buzrranns s Senrn ommpmy Riermona 5 o Iy

Figure 226 — Traffic Signal Action Set Activation View
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Additional Information Required (CRFP Section
5.3.10)

Prime and subconsultant firm profiles

See Team Q-Free’s response to CRFP Section 4.3.1.1 above.

Company and staff qualifications and experience in completing similar projects
See Team Q-Free's response to CRFP Section 4.3.1.2 above.

Project understanding and approach/methodology to achieving project objectives
See Team Q-Free’s response to CRFP Section 4.3.1.3 above.

Proposed staffing plan and/or organizational chart

See Team Q-Free's response to CRFP Section 4.3.1.4 above.

Proposed project schedule

See Team Q-Free's response to CRFP Section 4.3.1.5 above.

References (minimum 3, maximum 5 references) (no WVDOT references permiited), including name,
agency, address, phone and email.

See Team Q-Free’s response to CRFP Section 4.3.2.1 above.

Descriptions of past projects completed entailing the location of the project, project manager name and
contact information, type of project, and what the project goals and objectives were and how they were
met. (minimum 3 projects completed/in operation in the past 5 years)

See Team Q-Free’s response to CRFP Section 4.3.2.2 above.

Quality Management/Change Management Plan details and how it will be employed on this project
See Team Q-Free’s response to CRFP Section 4.3.1.7 above.

{ssue Resolution process

See Team Q-Free’s response to CRFP Section 4.3.1.8 above.

Risk Identification process

See Team Q-Free’s response to CRFP Section 4.3.1.9 above.
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» Bios/Resumes of key personnel (PM, Tasks Leads, On-Site Stafl) (2 page maximum for each)
See Team Q-Free’s response to CRFP Section 4.3.1.10 above.
s Copies of any staff certifications or degrees applicable to this project

See Team Q-Free’s response to CRFP Section 4.3.1.11 above.
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6.0 Appendices

6.1 Appendix | - WVDOH Official CRFP Cover Page

See the pages to follow.
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Purchasing Divison State of West Virginia
2019 Washington Street East

Post Office Box 50130 Request for Proposal
Charleston, WV 25305-0130 21 — Info Technology

Proc Folder: 708650

Doc Description: ADDENDUM 6 ADVANCED TRAFFIC MANAGEMENT SYSTEM (6319C0040)
Proc Type: Central Master Agreement

Date Issued Solicitation Closes | Solicitation No Version

2020-06-12 2020-06-24 CRFP 0803 DOT2000000001

7
13:30:00

BID RECEIVING LOCATION

BID CLERK

DEPARTMENT OF ADMINISTRATION
PURCHASING DIVISION

2019 WASHINGTON STE

CHARLESTON Wy
us

25305

NDOR

Vendor Name, Address and Telephone Number:

Q-Free America, Inc.

4660 La Jolla Village Dr., Suite 500
San Diego, CA 92122

+1 (855) 737-3387

FOR INFORMATION CONTACT THE BUYER
Crystal G Hustead

(304) 558-2402
crystal.g.hustead@wv.gov

Signature X X -- FEIN# 454337530 DATE 6/24/2020

All offers subject to all terms and conditions contained in this solicitation

Page: 1 FORM ID : WV-PRC-CRFP-001



| ADDITIONAL INFORMATION:

THE STATE OF WEST VIRGINIA PURCHASING DIVISION FOR THE AGENCY, WEST VIRGINIA DIVISION OF HIGHWAYS, IS SOLICITING
PROPOSALS FOR ADVANCED TRAFFIC MANAGEMENT SOFTWARE, A 511-TRAVELER INFORMATION SYSTEM, AND SOFTWARE
SUPPORT SERVICES PER THE ATTACHED DOCUMENTS.

ESTIONS REGARDING THE SOLICITATION MUST BE SUBMITTED IN WRITING TO CRYSTAL.G.HUSTEAD@WV.GOV PRIOR TO THE
«JESTION PERIOD DEADLINE CONTAINED IN THE INSTRUCTIONS TO VENDORS SUBMITTING BIDS

**ONLINE RESPONSES FOR THIS SOLICITATION ARE PROHIBITED***

INVOICE TO SHIP TO
DIVISION OF HIGHWAYS DIVISION OF HIGHWAYS
INFORMATION SERVICE DIVISION INFORMATION SERVICE DIVISION
1900 KANAWHA BLVD E, BLDG 5 RM 920 1900 KANAWHA BLVD E, BLDG 5 RM 920
CHARLESTON WV25305-0430 CHARLESTON WV 25305-0430
us us
Line Comm Ln Desc Qty Unit Issue Unit Price Total Price
1 SYSTEM DEVELOPMENT,
MIGRATION, SOFTWARE
Comm Code Manufacturer Specification Model #
81111504

Extended Description :

SYSTEM DEVELOPMENT, MIGRATION SERVICES, MAINTENANCE, SUPPORT FOR ADVANCED TRANSPORTATION MANAGMENT
YSTEM

/HEDULE OF EVENTS
Line Event Event Date
1 VENDOR QUESTION DEADLINE 2020-06-12

Page: 2
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6.2 Appendix Il - Designated Contact Page, Certification &
Signature Page

See the page to follow.
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DESIGNATED CONTACT: Vendor appoints the individual identified in this Section as the
Contract Administrator and the initial point of contact for matters relating to this Contract.

Thomas Phillips, Executive Vice President, Inter-Urban Solutions

(Name, Title)

Thomas Phillips, Executive Vice President, Inter-Urban Solutions

(Printed Name and Title)
4660 La Jolla Village Dr. Suite 100, San Diego, CA 92122

(Address)

703-973-8711 / 757-546-1832

(Phone Numbet) / (Fax Number)
tom.phillips@gq-free.com

(email address)

CERTIFICATION AND SIGNATURE: By signing below, or submitting documentation
through wvOASIS, 1 certify that I have reviewed this Solicitation in its entirety; that I understand
the requirements, terms and conditions, and other information contained herein; that this bid, offer
or proposal constitutes an offer to the State that cannot be unilaterally withdrawn; that the product
or service proposed meets the mandatory requirements contained in the Solicitation for that
product or service, unless otherwise stated herein; that the Vendor accepts the terms and
conditions contained in the Solicitation, unless otherwise stated herein; that I am submitting this
bid, offer or proposal for review and consideration; that I am authorized by the vendor to execute
and submit this bid, offer, or proposal, or any documents related thereto on vendor’s behalf; that
I'am authorized to bind the vendor in a contractual relationship; and that to the best of my
knowledge, the vendor has properly registered with any State agency that may require
registration.

Q-Free America, Inc.

{Company)

(| #
A y ~ 'J Thomas Phillips, Executive Vice President, Inter-Urban Solutions

(Authorized Signature) (ieprcsenfative Name, Title)

Thomas Phillips, Executive Vice President, Inter-Urban Solutions

(Printed Name and Title of Authorized Representative)

6/24/2020
{Date)

703-973-8711 / 757-546-1832
(Phone Number) (Fax Number)

Revised 01/09/2020
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6.3 Appendix lll - Addenda Acknowledgment

See the page to follow.
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ADDENDUM ACKNOWLEDGEMENT FORM
SOLICITATION NO.: DOT2000000001

Instructions: Please acknowledge receipt of all addenda issued with this solicitation by completing this
addendum acknowledgment form. Check the box next to each addendum received and sign below.
Failure to acknowledge addenda may result in bid disqualification.

Acknowledgment: I hereby acknowledge receipt of the following addenda and have made the
necessary revisions to my proposal, plans and/or specification, etc.

Addendum Numbers Received:
(Check the box next to each addendum received)

| v/ 1 Addendum No. 1 [ V1 Addendum No. 6
[ V] Addendum No. 2 [ ] Addendum No.7
[ V1 Addendum No. 3 [ 1 Addendum No. 8
| v'] Addendum No. 4 [ ] Addendum No.9
[ V] Addendum No. 5 [ 1 Addendum No. 10

I understand that failure to confirm the receipt of addenda may be cause for rejection of this bid. 1
further understand that any verbal representation made or assumed to be made during any oral
discussion held between Vendor’s representatives and any state personnel is not binding. Only the
information issued in writing and added to the specifications by an official addendum is binding.

QQ-Free America, Inc.

Company

o,

Authorized Signature

6/24/2020
Date

NOTE: This addendum acknowledgement should be submitted with the bid to expedite document processing.
Revised 6/8/2012
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6.4 Appendix IV — Availability of Information Form (CRFP
Section 6.8)

See the page to follow.
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REQUEST FOR PROPOSAL
West Virginia Department of Transportation— ATMS and 511 Platform

6.8. Availability of Information: Proposal submissions become public and are available for review
immediately after opening pursuant to West Virginia Code §5A-3-11(h). All other information
associated with the RFP, including but not limited to, technical scores and reasons for
disqualification, will not be available until after the contract has been awarded pursuant to West
Virginia Code of State Rules §148-1-6.3.d.

By signing below, I certify that I have reviewed this Request for Proposal in its entirety;
understand the requirements, terms and conditions, and other information contained herein; that
I am submitting this proposal for review and consideration; that I am authorized by the bidder to
execute this bid or any documents related thereto on bidder’s behalf; that I am authorized to bind
the bidder in a contractual relationship; and that, to the best of my knowledge, the bidder has
properly registered with any State agency that may require registration.

Q-Free America, Inc.

(Company)

Thomas Phillips, Executive Vice President, Inter-Urban Solutions

(Representative Name, Title)

703-973-8711 / 757-546-1832
(Contact Phone/Fax Number)

6/24/2020
(_Date)

Revised 08/02/2018
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6.5 Appendix V - Disclosure of Interested Parties to Contracts

See the page to follow.
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West Virginia Ethics Commission
Disclosure of Interested Parties to Contracts
(Required by W. Va. Code § 6D-1-2)

San Diego, CA 92122

Name of Authorized Agent: Thomas Phillips Address: 4660 LaJolia Village Dr., Suits 500, San Diego, CA 92122

Contract Number: CRFP No. DOT2000000001 Contract Description: A 1MS and 511 Platform

Governmental agency awarding contract: West Virginia Department of Transportation - Division of Highways

O Check here if this is a Supplemental Disclosure

List the Names of interested Parties to the contract which are known or reasonably anticipated by the contracting business
entity for each category below (attach additional pages if necessary):

1. Subcontractors or other entities performing work or service under the Contract
O Check here if none, otherwise list entity/individual names below.

2. Any person or entity who owns 25% or more of contracting entity (not applicable to publicly traded entities)
O Check here if none, otherwise list entity/individual names below.

3. Any person or entity that facilitated, or negotiated the terms of, the applicable contract {excluding legal
services related to the negotiation or drafting of the applicable contract)

O Check here if none, otherwise list entity/individual names below.

iy
Signature: - Date Signed: 6/24/2020
Notary Verification
State of \/ L CS PATNeN , County of CHQSG\PQO Ke.
. C
I, Dlm. beis B Hao Ane Y} , the authorized agent of the contracting business

entity listed above, being duly sworn, acknowledge that the Disclosure herein is being made under oath and under the
penalty of perjury.

Taken, sworn to and subscribed before me this 19"'{ Hh day of T__K)ne . @90

Ahpdechiodl -«

Notary-Rublic's-Signatuts - N

To be completed by State Agency:
Date Received by State Agency:

Date submitted to Ethics Commission: Qs
Governmental agency submitting Disclosure: A

“Reyised Jupé's, 2018



Q West Virginia Department of Transportation - Division of Highways

Advanced Traffic Management System & 511 Platform
FREE

6.6 Appendix VI — Purchasing Affidavit

See the page to follow.
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STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

CONSTRUCTION CONTRACTS: Under W. Va. Code § 5-22-1(i), the contracting public entity shall not award a
construction contract to any bidder that is known to be in default on any monetary obligation owed to the state or a
political subdivision of the state, including, but not limited to, obligations related to payroll taxes, property taxes, sales and
use taxes, fire service fees, or other fines or fees.

ALL CONTRACTS: Under W. Va. Code §5A-3-10a, no contract or renewal of any contract may be awarded by the state
or any of its political subdivisions to any vendor or prospective vendor when the vendor or prospective vendor or a related
party to the vendor or prospective vendor is a debtor and: (1) the debt owed is an amount greater than one thousand
dollars in the aggregate; or (2) the debtor is in employer default.

EXCEPTION: The prohibition listed above does not apply where a vendor has contested any tax administered pursuant to chapter
eleven of the W. Va. Code, workers' compensation premium, pemnit fee or environmental fee or assessment and the matter has
not become final or where the vendor has entered into a payment plan or agreement and the vendor is not in default of any of the
provisions of such plan or agreement.

DEFINITIONS:

“Debt” means any assessment, premium, penalty, fine, tax or other amount of money owed to the state or any of its political
subdivisions because of a judgment, fine, permit violation, license assessment, defaulted workers’ compensation premium, penalty
or other assessment presently delinquent or due and required to be paid to the state or any of its political subdivisions, including
any interest or additional penalties accrued thereon.

“Employer default” means having an outstanding balance or liability to the old fund or to the uninsured employers' fund or being
in policy default, as defined in W. Va. Code § 23-2¢-2, failure to maintain mandatory workers' compensation coverage, or failure to
fuily meet its obligations as a workers' compensation self-insured employer. An employer is not in employer default if it has entered
into a repayment agreement with the Insurance Commissioner and remains in compliance with the obligations under the
repayment agreement.

“Related party” means a party, whether an individual, corporation, partnership, association, limited liability company or any other
form or business association or other entity whatsoever, related to any vendor by blood, marriage, ownership or contract through
which the party has a relationship of ownership or other interest with the vendor so that the party will actually or by effect receive or
control a portion of the benefit, profit or other consideration from performance of a vendor contract with the party receiving an
amount that meets or exceed five percent of the total contract amount.

AFFIRMATION: By signing this form, the vendor’s authorized signer affirms and acknowiedges under penalty of
law for false swearing (W. Va. Code §61-5-3) that: (1) for construction contracts, the vendor Is not in default on
any monetary obligation owed to the state or a political subdivision of the state, and (2) for all other contracts,
that neither vendor nor any related party owe a debt as defined above and that neither vendor nor any related
party are in employer default as defined above, unless the debt or employer default is permitted under the
exception above.

WITNESS THE FOLLOWING SIGNATURE:
Vendor's Name: @Q-Free America, Inc.

Jde
Authorized Signature: e 1) Date: 6/24/2020

State of \{ \f%\ [ATYEN

County of _( ')_\C:SCL(QQQ K&  to-wit:

Taken, subscribed, and sworn to before me thisg_'ﬁ ‘é\ay of J\)‘(\C , 20,90
My Commission expires . June. 30 , 208, .
R
AFFIX SEALHERE -, NOTARY PUBLIC Qﬁl@&—
T Purchasing Affidavit (Revised 01/19/2018)

L L
R [T W
LRSI ‘H,",.
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6.7 Appendix VIl - Commercial Liability Insurance
Documentation

See the page to follow.
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Clienti#: 541841 QFREEAMERI

ACORD. CERTIFICATE OF LIABILITY INSURANCE

DATE (MM/DD/YYYY)
4/16/2020

THIS CERTIFICATE 1S ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED

REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed.
If SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement. A statement on

this certificate does not confer any rights to the certificate holder in lieu of such endorsement(s).

PRODUCER GONIACT steve Soriano
Marsh & McLennan Agency LLC | FHENE, Ex): 858-750-4537 | FA%& No): 858-452-7530
Marsh & McLennan Ins. Agency LLC EMAL _ Steve.Soriano@MarshMMA.com -
PO Box 85638 INSURER(S)_AFFORDING COVERAGE NAIC #
_Sa“ Diego, CA 92186 - INSURER A : Zurich Ametican Insurance Company 16535
INSURED . ‘ INSURER B : American Guarantee and Liability_lns_Co 26247

Q Free America INSURER G : Hartford Casualty Insurance Company 29424

4660 La Jolla Village Dr INSURER D ; Steadfast Insurance Company

San Diego, CA 92122
| INSURERE:

INSURER F :

COVERAGES CERTIFICATE NUMBER: REVISION NUMBER:

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD

INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT

TO WHICH THIS

CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,

EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.
INSR ADDL SUBR POLICY EFF | POLICY EXP

LTR TYPE OF INSURANCE INSR_WVD POLICY NUMBER (MM/DD/YYYY) (MM/DD/YYYY) | LIMITS
A | X| COMMERCIAL GENERAL LIABILITY X GL0020604002 06/01/2019 | 06/01/2020 EACH OCCURRENCE $2,000,000
DAMAGE TO RENTED
| CLAIMS-MADE @ OCCUR | PREMISES (Ea ocourrence; | $300,000 |
X Bl Ded: 12 099 MED EXP {Any one person) $10,000
- - | PERSONAL & ADV INJURY | 51,000,000
GEN'L AGGREGATE LIMIT APPLIES PER: | GENERAL AGGREGATE $3,000,000
POLICY D Secr D LOGC | PRODUCTS - COMP/OP AGG | $3,000,000
OTHER: - B $
A | AUTOMOBILE LIABILITY BAP038337802 06/01/2019 06/01/2020 GQVENED SINGLELIMIT 1 4 000,000
’__ ANY AUTO — BODILY INJURY (Per person) $
| E\)l‘j"TNOESDONLY ﬁﬁ;‘ggULED BODILY INJURY (Per accident) | $
| X d ”X | NON-OWNED ' PROPERTY DAMAGE $
UTOS ONLY AUTOS ONLY . (Per accident]
| J $
! T T T = T e — e T
[ | UMBRELLALIAB | X | occur AUC038455302 06/01/2019 06/01/2020 EACH OCCURRENCE :_$5,000,000
[ | excess uae h CLAIMS-MADE AGGREGATE $5,000,000
| |oep | X| retenmions10000 I | [ |8
WORKERS COMPENSATION PER OTH-
C | AND EMPLOYERS: LIABILITY 72WECADSYE2 09/05/2019 06/01/2020 X statute ER |
ANY gggﬁgFAE%E/E%IEEE/EXECUTWEE i | E.L. EACH ACCIDENT 151,000,000 _
(Mandatory in NH) | E.L. DISEASE - EA EMPLOYEE| $1,000,000
If yes, describe under
DESCRIPTION OF OPERATIONS below _ | E.L. DISEASE - PoLicY LimiT | 51,000,000
D Cyber Liability SPR848110900 08/23/2019 06/01/2020 1,000,000
DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (ACORD 101, Additional Remarks Schedule, may be attached if more space is required)
Professional Liability is under global program, please see attached certificate.
Additional Cyber Liability is covered under global program, please see attached certificate
CERTIFICATE HOLDER CANCELLATION
. SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
Evidence of Coverage THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN

ACCORDANCE WITH THE POLICY PROVISIONS.

AUTHORIZED REPRESENTATIVE

YRt

© 1988-2015 ACORD CORPORATION. All rights reserved.

ACORD 25 (2016/03) 1 of1i The ACORD name and logo are registered marks of ACORD
#S4802776/M4414324 WSSBS




Q

FREE

West Virginia Department of Transportation - Division of Highways
Advanced Traffic Management System & 511 Platform

6.8 Appendix VIIl - Acronyms

Acronym Definition

ATMS
AVL
AWS
CAD
COTS
CRFP
DMS
DOT
DSS
FAT
FHWA
ICM
ILOG
IP
ITS
IVR
NTCIP
l NTP
PennDOT
POC
QA
QcC
RDS
RFP
RTM
SaaS
SE
Skyline
TS
TMC
VDS
B WVDOH

CRFP No. DOT2000000001 | June 24, 2020

Advanced Traffic Management System
Automatic Vehicle 'Location '
Amazon Web Services
Computer Aided Dispatch
éemmer'cialloﬁ-the-ﬂshelt '
Centralized Request for Proposal
-Dynamlc Message Sign N
Department of Transportat;on
Decision Support System
Factory Accep-ta‘nce Test
Federal Highway Administration
tntegratect Cotrtdor Management
Information Logistics
Internet-Ptotoc;el -
Intelligent Transportation System
Interactive Voice Response/Responswe
Natlonal Transportatlon Communications for Intelligent Transportatlon System Protocol

| Notice to Proceed
Pennsylvania Department of Transportation
Point of Contact
Quality Assuranié;«
duality Control
Relational Database Service
Request for Proposal
Requirements Traceablhty Matnx
Software as a Service
System Engineer
Skyline Technology Solutions
Traveler Informatlon System
Traffic Management Center
Video Distribution System

{ West V|rg|n|a Department of Transportatlon D|V|S|on of nghways
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7.0 Appendix IX — Reference Letters

See Q-Free’s letters of references in the pages that follow.
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{(SIOWADOT

GETTING YOU THERE

June 12, 2020
To whom it may concern:

| have been managing the lowa DOT's ATMS Program for the past 3.5 years and in May 2019 we selected
Q-Free Open Roads as our new statewide ATMS provider. Q-Free is currently in development of version
8 of their OpenTMS ATMS solution, to be launched in lowa in November of this year. They are currently on

schedule to meet this delivery date.

I have had the pleasure of working with Q-Free for the last year on the lowaDOT statewide ATMS
program as they work to deliver lowa’s innovative ATMS solution. They have a team of knowledgeable

professionals providing a high level of customer support and technical ability.

If you have any questions or would like more information, please feel free to reach out.
Email: sinclair.stolle@iowadot.us
Phone: 515-239-1933

Sincerely,

S. Sinclair Stolle, P.E.
Traffic Management Systems Engineer
lowa DOT - Traffic Operations

. | 515-239-1933 | Sinclair.stolle@iowadot.us e‘ Address:

@ | www.iowadot.gov 800 Lincoln Way, Ames, IA 50010



Pennsylvania Tumpike Commission

PO Box 67676
Harrisburg PA 17106-7676
717.939.9551

May 26, 2020
To Whom It May Concern,

The Pennsylvania Turnpike Commission (PTC) has worked with the team at Information Logistics (ILOG) since 2004, and as a prime
contractor since 2012. During that time, ILOG has provided a wide range of services, including our traveler information services. They
have assisted with everything from updates to our strategic plan, to animations of Santa Claus on our website, to notifying travelers of
operational changes to deal with COVID-19.

While our ATIS is at the heart of our service contract with ILOG, we have also called upon them to provide expert consulting and
innovative solutions to build and deploy several systems, including our Emergency Notification System, ticketing systems, human
resource systems, toll calculator, and many others including my personal favorite, 511PAConnect
https://www.paturnpike.com/travel/511PAConnect.aspx. In each assignment we give to the ILOG team, they exceed our expectations
in their performance, reliability, and in the quality of their products.

Working with ILOG, the PTC developed one of the first adaptive traveler information websites in the transportation industry. Their
designers and programmers ensured that we were able to strike a balance between conveying the mission and message of the PTC,
while making it easy for our constituents to access our services. Through their own project management acumen and customer service
skills, they have helped the PTC reach new heights in the services and experience we are able to provide to our travelers.

The ILOG team has also played the role of a key business partner and a true advisor to the PTC, particularly my Communications
Department. Working cooperatively to solve problems, the ILOG team has been key to numerous awards received for PTC projects,
including:

2011 IBTTA Presidents Award

2012 IBTTA Technology & Presidents Awards

ITE 2017 Transportation Achievement Award for Operations

IBTTA 2017 Toll Excellence Award for Technology

ITS NJ 2017 Qutstanding ITS Project

MASITE 2017 Project of the Year

ITS Pennsylvania, 2017 Project of the Year

ITS America 2018 Best of ITS (Finalist)

Nationat Operations Center of Excellence 2018 TSMO Awards — Major Incident or Special Event (Runner-up)

| am pleased to endorse the ILOG team for their work in the transportation area, especially for their innovations and insights in
providing reliable, high-quality, and affordable traveler information systems. Their work truly helps to move our field forward to the
future.

Please feel free to contact me at |gray@paturnpike.com with any questions.

Sincerely,

Lorie Gray
Manager of Customer Communications
Pennsylvania Turnpike Commission

America’s First Superhighway
www.paturnpike.com
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June 5, 2020
To Whom it May Concern:

As the Systems Administrator for the emergency transportation management systems of the
Maryland Department of Transportation State Highway Administration (MDOT SHA), | am pleased to
submit this Letter of Reference for Skyline Technology Solutions, LLC.

Just to provide a little background, the Coordinated Highways Action Response Team (CHART)
systems have been developed to be statewide traffic management and emergency operations
systems, not limited to one or two specific corridors of high traffic volumes, but expandable to cover
the entire State as funds, resources, and roadside equipment become available to support traffic and
emergency management. CHART systems have evolved into a coordination focal point, able to
identify incidents, congestion, construction, road closures and other emergency conditions; and then
able to share data and coordinate response with various agencies, as necessary, to respond to
recurring and non-recurring congestion and emergencies both natural and man-made. It also
manages traffic flow with traveler advisories, and coordinates or aids in the cleanup and clearance of
obstructions. CHART systems have a high level of interactive communication that include
coordinating between jurisdictions, first responders, and the traveling public. CHART systems operate
7 day per week, 24 hours per day with the Systems performing internal processing and status checks
to detect failed system components and resetting or reconfiguring themselves where appropriate, or
notifying operators and/or maintenance staff where necessary for service.

Skyline has been an integral part of the MDOT SHA CHART program since 2010 where Skyline has
provided their family of video transcoding and streaming products now known as Claris to provide the
video transcoding and streaming infrastructure for our interagency video sharing as well as sharing
live video to the public on the CHART 511 site (www.md511.maryland.gov .) During this time the
video shared has grown many fold and become the backbone of the statewide Maryland MView
Video sharing system. As of December 2018, video available to share day-to-day and for incident
support in MView has increased from 847 in 2013 to over 11,300 from 60 organizations and include
Police, Fire, EM, Parks, Schools, Universities, Learning Institutions, Hospitals, Rail, Transit,
Transportation & mobile, portable, aerial, and marine video.

The best thing | can tell you about Skyline is they will take your biggest problems and will
passionately attack them until solutions are found. Please let me know if | can help in any other way.

Sincerely,

Richard R. Dye, CHART Systems Administrator
Office of CHART & ITS Development

77491 Connelley Drive, Hanover, MD 21076 | 410.582.5605 | 1.800.543.2515 | Maryland Relay TTY 800.735.2258 | roads.maryland.gov
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Requirement ID

Description

Mandlatory /

| Desirabla

Muats

Meets

No Development

Additional D

Maots Requiremant /

Pp!

Vendor Response

General Systam Requirements

4.5.1.1

The ATMs solution shall be compatible with State of West Virginia software standards and
security policies. The ATMS Solution shalt be compatible with Microsoft products and State of
West Virginia's acceptable user policy. Here 's the Ilnk for those palicies: West Virginia IT
Policies: i ed-by-the-cto. aspx Security
Policy: ttps:/ fechnology. wv govlsneCnIIectnnDncumemalPohcles%ZDIa.sued%ZUbY"Mz
Othe%20CTO/2017 /POIOC 1 _Security_ Sept20 | 7 .pdf

Mandatory

See in proposal above.

General System Requirements

4512

Functionality of the proposed A TMS and 511 software and systems must be equivalent to or
exceed the current functionality as described in the Background and Gurrent Operating
Environment Document and in any specific answers to questions submitted to WVDOT through
this RFP S8,

Mandatory

Ses in praposal above.

General System Requirements

4513

The A1MS Vendor is required to maintain connectivity and key data transfer functionality, during
any new or upgraded A TMS software and 511 system Installations, between the WVDOT TMC
located in Charleston, WV and the remote users and offices that provide information to and/or
receive information from the TMC and associated ATMS and 511 software and systems. This
includes the current E-911 centers located across the state the provide incident data directly to
the A TMS platform and the event/incident window.

Mandatory

See in proposal above.

General System Requirements

4.5.14

The Vendor must provide a non-revocable and petpetual license to the WVDOT and its current in
state partner agencies for the use of the ATMS software and its associated systems.

Mandatory

See in proposal above.

General System Requirements

4.5.1.5

The ATMS Vendar will be required to develop agreements with third party data providers,
software providers, or other system providers required to make tha ATMS functional.

Mandatory

See in proposal above.

General System Requirements

451.6

A copy of all manuals, diagrams, design dacuments, raqulremem,s dncumams testing

training fals, change and other
material associated with the ATMS software and all associated bonnections shall be provided to
the WVDOT at Final Acceptance and as necessary through the term of the contract.

See in proposal above.

Traffic Display Maps/GUI

46.1.1

The ATMS shall display
operator GUltraffic conditions map.

tied to appropriate highway segment on the TMC

Mandatory

See in propesal above.

Traffic Display Maps/GUI

4612

The ATMS shall support an interactive base map for displaying the ITS devices statewide.

Mandatory

See in proposal above.

Traffic Display Maps/GUI

4613

The ATMS map shall support pan and zoom capabilities throughout the State of West Virginia
and into adjoining states.

Traffic Display Maps/GUI

4614

Mandatory

See in proposal above.

The ATMS shall display real-time traffic conditions using a standard color coding of green for
uncongested conditions through yellow and amber for moderate congestion to red for high
congestion on freeways and roadways shown on the map. Real-time latency shall be no more
than 5 minutes.

Mandatory

See in proposal above.

Traffic Display Maps/GUI

48.1.5

The ATMS shall provide an icon for each type of ITS device identified as part of WWDOTITS.

Mandatory

See in proposal above.

Traffic Display Maps/GUI

4616

The ATMS shall provide a layer for each type of ITS device identifled as part of the WVDOT ITS,

.| Mandatory

See in proposal above.

Traffic Display Maps/GUI

4617

The ATMS map shall provide declutter faatures to provide appropriate number or size of icons
as maps are zoomed in or out consistent with layer selection.

Mandatory

See in proposal above.

Traffic Display Maps/GU|

46.2.1

The ATMS shouki have the ability to integrate and share data with neighboring states including
CCTV video,

Desirable

See in proposal above.

Traffic Display Maps/GUI

4622

The A TMS map should display all major freeways and streets with graphical representation for
each roadway classification

Desirable

See in proposat above.

Traffic Display Maps/GUI

4623

The ATMS should allow user selection of type of traffic measuremenl for near real-time traffic
condition display including speeds, volume, and a ined traffic
metric.

Desirable

See in proposal above.

Traffic Display Maps/GUI

4824

The ATMS should allow selection of numerical limits associated with sach display color for each
type of traffic measurement by a user with sufficient authorization. These parameters should be
applied to all traffic condition map/GUI displays.

Desirable

See in proposal above.

Traffic Display Maps/GU!

4625

The A TMS should deplct summary device status using coloration of appropriate ITS device icon
with the corresponding ITS field device.

Desirable

See in proposal above.

Traffic Display Maps/GUI

4828

The ATMS should be able to display detailed device
of device upon selection of an icon from the map/GUI.

1 appropriate to the individual type.

Desirable

See in proposal above.




Mandatory / Mseats Moets Maoets Requiremont /
f AT CasutenasiDR Desctipton Desirable No Development | Additional App Nagday
. The ATMS base map should display neighboring states a2 minimum of 25 miles outside of state ; :
Traffic Display Maps/GUI 46.2.7 border or have the ability to pan to adjacent states. Desirable X See in proposal above.
9 Tha user interface map display shouid display icons representing locations of traffic data sensors - B
Traffic Display Maps/GUI 4628 connected {o the ATMS. Desirable X See in proposal above.
Traffic Display Maps/GUI 462.9 The user interface map should enable operators to select traffic data sensors to view the most Desirable X See in proposal above.
recent data recorded from the sensor.
" The user interface map should enable operators to select traffic data sensors to view archived " N
Traffic Display Maps/GUI 46210 dala recorded from the sensor within user defined parameters. Desirable X Ses in proposal above.
. The ATMS base map should show traffic speeds by lane or as an average across all lanes in " o
Traffic Display Maps/GUI 48211 each direction (station) at user option. Desirable X See in proposal above.
. The ATMS base map should show traffic volume by lane or as a total across all lanes in each " .
Traffic Display Maps/GUI 46212 direction (station) at user opfion. Desirabla X See in proposal above.
. The ATMS base map should show traffic accupancy by lane or as an average across all lanes in " B
Traffic Display Maps/GUI 46213 each direction (station) at user option. Desirable X See in proposal above.
Dynamic Message Sign 4744 The ATMS shall include and interface for Dynamic Message Sign (DMS) control and Mandatory X See in proposal above.
management.
The A TMS shall communicate with each DMS connected to the A TMS to receive all
Dynamic Message Sign 4712 ibing tha DMS, as inad in NTCIP {as defined by NTCIP Object |Mandatory X See in proposal above.
Definitions).
The ATMS shall display the parameters for each DMS as received from the standardized NTCIP
Dynamic Message Sign 4713 message. The ATMS will adapt entered text and message library text ta fit the specific DMS Mandatory X See in proposal above.
configuration, unless restricted by size.
. . The ATMS shall include the capability for operators to control the that are di .
Dynamic Message Sign 4.7.1.4 on fixed and portable DMS cannected to the ATMS. Y X See in proposal above,
. . The ATMS shall include logic to manage muitiple agencies and users who might simultaneousty .
Dynamic Message Sign 4.7.1.5 attempt to control a commen DMS through field and fremate access. Mandatory See in proposal above.
Dynamic Message Sign 4716 DMS control shall be onap user issions. Mandstory X See in proposal above.
Dynamic Message Sign 4717 If a conflict between requested messages arise, the owning agency will have priority. Mandatory See in proposal above.
. " If a conflict between requested messages arise and all conflicting requests are from the same .
Dynamic Message Sign 17148 agency, the system will grant the request of the user with the highest priority. Mandatary See in proposal above.
i " The ATMS shall have the capability to alert an operator with an agency that owns a DMS if .
Dynamic Message Sign 4.7.1.9 anather agency posts a message {o the DMS. Mandatory See in proposal above.
. " The ATMS shall have the capability to alert an operator whao has posted a DMS message if A
= 7.1 " 3
ynamic Message Sign jt.7-1.10 another operator has overridden the message by posting another message. MendStory fiee in proposs] abave.
. " The ATMS shall provide a mechanism for authorized users ta control the messages displayed on )
Dynamic Message Sign 4.7.1.11 DMS from remote locations. Mandatory X See in proposal above.
Dynamic Message Sign 4.7.1.12 The ATMS shall include the capability for automated message creation. Mandatory X See in proposal above.
Dynamic Message Sign 47113 The ATMS shall include logic to manage conflicts between automatically generated messages y X See in proposal above.

{e.g. travel lime displays etc.) and manually generated messages.
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Dynamic Message Sign 4.7.1.14 E:v:‘lT'll’?rﬁessr:aa"siﬂf;eﬂglegléjl ate & :; the ATM.S. generale for DMS to display Mandatary X See in proposal above.
Dynamic Message Sign 4.7.1.15 The ATMS shall include DMS message libraries. Mandatory X See in proposal above.
Dynamic Message Sign 47116 ;:':;:;MS shall allow authorized users to select a message from any of the DMS message Mandatory X Ses in proposal above.
Dynamic Message Sign 47117 The A TMS shall allow authorized users to generate a message from free text. Mandatory X See in proposal above,
Dynamic Message Sign 47118 ::‘::it?:oshseh:la?’:g 'u:; e mes[:aMgse phesy lipraries to be by authorized users |y qotory X See in proposal above.
Dynamic Message Sign 47.1.19 :Lr;sgs:ﬁ;sa :;clum all the DMS message libraries shall be accessible from a master DMS Mandatory X See in proposal above.
Dynamic Message Sign 4.7.1.20 ;‘;;:;ngl\:ga\:ll:“h:uw( mxi‘: lrﬁ-j:t‘eor ls:;erf“e‘::;:eofxi;":‘s;;?‘es:; ;i:g!ay;d on multiple Mandatory X See in proposal above.
Dynamic Message Sign 4.7.1.21 ::;Q;’rf;:g::z‘g;ﬁ;‘:ﬁ?':ﬁm;;;EIE':' 3 DMS message, efther standard or custom, for Mandatory X See in proposal above.
Dynamic Message Sign 47422 msA;xi:::L;u:municate with all legacy field devices currently used by WVDOT and future Mandatary X See in proposal above.
Dynamic Message Sign 4.7.1.23 Z:: :p;rl: ;T:_::e?:';eme:i:nzlgé mzﬁgﬁ:&%fumzﬂ;?;g&::s selected set of DMS Mandatory X See in proposal above.
Dynamic Message Sign 4.7.1.24 The ATMS user shall be able to save a new message In a message library, Mandatory X See in proposal above.
Dynamic Message Sign 47125 E;CJch:;?;s:;jl be able to choose a predefined message from message library, edit, and Mandatory X See in proposal above,
Dynamic Message Sign 47126 ;::: :/TMS shall provide assistance in selecting standard OMS messages from the message Mandatory X See in proposal above,
Dynamic Message Sign 4.7.1.27 The ATMS shall be abla to send a message to one or more signs simultaneously. Mandatory X See in proposal above.
Dynamic Message Sign 4.7.1.28 ATMS users shall be able to delete a message from the message library. Mandatory X See in proposal above.
Dynamic Message Sign 47.1.29 The A TMS shall be able to tenninate messages. Mandatory X See in proposal above.
Dynamic Message Sign 4.7.1.30 medQ;r;ﬁs:fe“sm’f::s:ﬂyl:gtgma;: ?i:sﬂzs;:::; gl,MS' including slarm generation based Mandatory X See in proposal above.
Dynamic Message Sign 47431 I;g:;:dTMS shall provide the ability to control and retrieve information from a DMS via NTCIP Mandatory X See in proposal above,
Dynamic Message Sign 47.1.32 Lh:";m; ;hl\:izm‘li(g.ahimy ta control and retrieve information from a DMS using Mandatory X Sea in proposal above.
Dynamic Message Sign 47.1.33 gﬁsA;rﬂii}?s"),pw“ the atility to control and retrieve information from a DMS using portable Mandstory X See in proposal above.




Mandatory / Moets Meots Requirement /

P q

Section Desirable No D DX Altornative Approach | Vondor Responise

N " The ATMS shall support storage and display of including .
Dynarmic Message Sign fit1:54 characters and at minimum the following special characters: #@&B« >|') - and arrows. Mandatory See in proposal sbove.
N . ‘The DMS Interface shall provide an interface for sequencing up to three line message panels as B

Dynamic Message Sign 47.1.35 well as full matrix DMS, including graphic. Mandatory See in proposal above.

Dynamic Message Sign 4.7.1.38 ‘The ATMS shall support the use of fuli calor DMS and graphics. Mandatary See in proposal above.
The ATMS may have a master library of DMS messages that may be sorted by the capability of

Dynamic Message Sign 4.7.21 DMS that an operator is placing a message on. When the operator selects a certain DMS, the | Desirable See in proposal above.
message library available to that DMS may be restricted by the size and capability of that DMS.
The ATMS should support retrieval and display DMS status reports mcludnng at a minimum sign

Dynamic Message Sign 4722 display content, ilumination, pixel failures, power status status, and Desirable See in proposal above.
Fan error and humidity are highly desired, if available from field hardware.

CCTV/Gamera 4811 E;:;hsns shall provide a mechanism for eperatars to view reakHtime video from CCTV Mandatory See in proposal above.

CCTV/Camera 4.8.1.2 The ATMS shall provide a mechanism for operators to control CCTV cameras (pan, tilt, zoom). |Mandatary Sea in proposat above.

CCTV/Camera 4.8.1.3 The ATMS shall include capability to set camera pre-sets. Mandatory See in proposal above.

CCTVICamera 4814 The ATMS will allow an cperator to develop camera tours made up of views and presets from Mandatary Sea in proposal above.
operator configurable cameras.

CCTV/Camera 4.8.1.5 The ATM shall include fine control of pan, tit and zoom for CCTV cameras. Mandatary See in proposal above.
The ATMS shall enable ali users and TMC partner agencies with an ATMS client or warkstation E

(CCTVICamera 4616 to view and control CCTV, according to their assigned user permissions. Mandatory See in proposal above.
The ATMS shall determine rights and privileges of camera control based on permission and .

TVIC. .B.1. . H -
CC amera 4817 priority assigned to users by an administrator. Mandatory See in proposal above.
CCTV/Camera 48.1.8 The ATMS shall provide video recording capabiliies. Mandatory See in proposal above.
CCTV/Camera 4.8.1.9 The ATMS shall control and allow viewing from both digital and analog cameras. Mandatory See in proposal above.




defauilt position after the last camera control commands is received or the event is terminated.

Mandatory / Meats ] Meets Req Meeta Raquirsment /

[Section Requirement ID | Description Desirable No Development Additional [ \pp Vendor Response

CCTV/Camera 4.8.1.10 The ATMS shall interface with the workstation and video wall controller for the TMC video wall Mandatory X See in proposal above.
for viewing capability by operators.

CCTViCamera 48.1.11 The ATMS shall enable aperatars to select the configuration of the videa wall. Mandatory X See in proposal above.

CCTVICamera 48112 The ATMS shall enable operators to select what camara feeds are displayed on specific portions Mandatory X See in proposal above.
of the video wall.

COTVICamera 48113 The A.TMS shalll include capal?ility to bl.ock selected cameras from selected viewers, while Mandatory X See in proposal above.
enabling other viewers to continue to view the camera video.

CCTV/Camera 4.8.1.14 The ATMS shall communicate with all legacy field devices currently used WVDOT. Mandatory X See in proposal above.
The ATMS solution shall control the distribution of all traffic images for intemal and extemal use

CCTViCamera 4.8.1.15 on the public website and 511 app. Mandatory X See in proposal above.
Tha ATMS solution shall collect and report current camera status, .g. communication, image B

CCTV/Camera 4.8.1.16 5, and PTZ status, Mandatory X See in proposal above,

CCTV/Camera 48117 The operator shall be able to select a camera from the CCTY menu or GUI map. Mandatory X See in proposal above.
The ATMS shall provide a demand indicator on the user's screen that will display when another :

CCTVICamera 4.8.1.18 authorized user requires controf of the camera PTZ. Mandatory X See in proposal above.
The ATMS shall provide preset positions and the capabiility of ing a mi of four

CCTVICamera 48.1.19 {4) PTZ preset positions. The presets shall not be deletedost if the ATMS or camera software | Mandatory X See in proposal above.
loses connection to the device.

CCTV/Camera 4,6.1.20 The ATMS snal] L_iisplay r.arr,era 1D within the video image consisting of the name of the camera Mancatary X See in proposal above.
Incation at administrator option.
The ATMS shall provids for the display of a camera control ID of the party controlling the camera

CCTVICamera 4.8.1.21 control ID of the party contralling the camera when not in a preset position at administrator Marwiatory X See in proposal above.
option.
The ATMS shall provide a selectable time-out featura which is a programmable interval {range of|

CCTV/Camera 4.81.22 2 1o 30 minutes) or event identification in which the camera must automatically return to a preset | Mandatory X

See in proposal above.




|Mandatory / Moats Masls Moets Requirsment /

Section Requirement D | Descriptior Desirable No Development | Additional Dk \pp (fender Respuins
The ATMS shall be capable of at least four independent camera tours consisting of display to a

CCTViCamera 4.8.1.23 user-selected video monitor consisting of a user-selected camera and (optional) preset for Mandatory X See in prapasal above.
display of a user-selected duration.

CCTV/Camera 4.8.1.24 Tha ATMS shall allow partilt-zoom (PTZ) and focus and iris control by any authorized user. Mandatory X See in proposal above.

CCTV/Camera 48.1.25 The ATMS shall validate that users have authorized access and priority for full camera control.  [Mandatory X See in proposal above,
The ATMS interface shall provide a mechanism for capturing still and moving video images from

CCTV/Camera 4.8.1.26 CCTV video streams in standard format such as JPEG and publishing them to the traffic web Mandatory X See in proposal above.
page.

CCTVICamera 48127 :‘eh:' rﬁ"zﬂr‘i shall allow for camera view access by television media with appropriate rights and Mandatory X See in proposal above.
The ATMS should include capatility to set camera pre-sets by time of day / day of week, season . .

CCTViCamera 48.2.1 of the year, and by independent user. Desirable X See in proposal above.

CCTV/Camera 48.22 The ATMS should manage conflicts between pre-sets selected by muitiple users. Desirable X See in proposal above.
CCTV controf from usars accessing the ATMS from within the TMC should have a latency of no

CCTV/Camera 4.8.2.3 more than 0.5 secord as defined by the time an operator executes a control command and when|Desirable X See in proposal above.
an operator is able to visually verify the was leted on a ion or video wall.
CCTV control from users accessing the ATMS from remote access shoukd have a latency of no

CCTV/Camera 4.8.24 more than 0.5 second as defined by the time an operator executes a control command and when |Desirable X See in proposal above.

an operator is able to visually verify the was ona or video wall.




Mandatory [ Meats Meots Meets Roquirement /
geotion ] Dosirable No Development | Additional D App o esporsy
CCTV/Camera 4.8.25 The ATMS should interface to cameras operated by TMC pariners on arterial roadways. Desirable X See in proposal above.
CCTViCamera 4828 The ATMS should incorporate view restriction protocols (blackout zones). Desirable X See in praposal above.
The ATMS should provide an interface that allows operators to manage, control, and display
muitiple closed circuit television cameras including par-tilt-zoom functions and manual camera N .
CCTV/Camera i8.2.7 functions available from the camera vendors where applicable. Camera image display must Desirable x See In proposal above.
include simultaneous display of all cameras up to the number of monitors in the TMC.
The ATMS should aliow reclamation of control of a camera being dsmanded by other users - .
CCTViCamera 48238 based on user privilege levels. Desirable X See in proposal above.
The ATMS shall monitor weather data from the field devices and set threshold fevels for .
RWIS 1811 conditions that must be posted on the GUI and integrated with the netification system. Mandatory X See in proposal above.
The ATMS shall accept weather sensor data coming from existing and fiture environmental
RWIS 4912 sensors and systems. (Note: Current system is Vaisala, howsver, may have different options in | Mandatory X See in proposal above.
the future)
RWIS 4.9.1.3 The ATMS shall log RWIS data for operstionai retrieval and reporting purposes. Mandatory X See in propesal above.
The ATMS shall suppart daily automated diagnostics for field RWIS devise, including alert N
RWIS 4914 generation based on diagnostic resilts and results logging. Mandatory X See in proposal abova.
RWIS 4921 The ATMS should enable viewing of RWIS cameras. Desirable X See in proposal above.
The ATMS should provide an alert to operators when user defined thresholds are met. e.g. The " .
RwIS 4922 pavement temperature drops below 32 degress F. Desirable X See in proposal above.
Although WVDOT does not currently have any data collection sensors in use, they desire this
Data Sensors 4.9.3.1 functionality in the future. A detector device control apglication should be available if and when  |Desirable X See in proposal above.
WVDQT installs detectors,
The ATMS sheuld have the abiltty to integrate with and accept data from 3rd party data providers = .
Data Sensors 4.9.3.2 such as Waze, HERE, Inrx, ete. or approved equal, Desirable X See in proposal above.
The ATMS should provide an interface that allows operators to manage and view a summary of
Data Sensors 4933 information from roadway sensors to the present status of the entire roadway network including a Desirable X See in proposal above
o summary of individual traffic variables (speed, volume, ora i i :
metric} and the status {functional or nonfunctional} of all traffic sensars.
Data Sensors 4934 The ATMS should display an alarm nofification when traffic speeds drop, volume rises, or Desirable X See in proposal above.
e y i beyord thresholds. P g
Data Sensors 4935 The ATMS should update the 511 website intarface with information including a summary of Desirable X
R individual traffic variables {speed, volume, ora i metric}.
The ATMS should update the ATMS traffic conditions map/GUI with measurements fram traffic
Data Sensors 49.36 sensors and derived traffic variables on a frequency of once per minute or more :frequent with | Desirable X See in proposal above.
data that have been collected two minutes or less prior.
Data Sensars 4.937 The ATMS should automatically measure or calculate volume, traffic speeds, and occupancy. Desirable X

See in proposal above.




Mandatory / Mests q Meots Requirement /
8ection Requirement ID Description Desirable Nol D \pp Vendor
Dala Sensors 4938 The ATMS should calculate and be able to display vehicle classification information. Desirable See in proposal above,
Ever . & Reporting £101.1 T_he A TMS shall p_rovide a mechanism for operators to manage incidents and events through a Mandatory See in proposal above,
dialog box or user interface.
. s The ATMS shall store and provide operators with access to avent il .
Eventncident Management & Reporting 4.101.2 i jonimaintenance, parking, eic.) as entered by Users. 12 See in proposal above.
The ATMS shall provide a for to new incidents or events.
Data to be entered may include, but not be limited to: type, location (jurisdiction, route, milepost, B
& Reporting 41013 direction, lat-long, exit number), source, details, impacts, agencies to notify, response, Mandatory See in proposal above.
narrative/comments, activity log, lane configuration, fane impacts, and severity.
Event/incident Management & Reporting 4.10.1.4 Users shall have the option to select from pre-defined phrase to describe the incident or event.  |Mandatory See in propesal above,
& Reporting 4.10.1.5 Users shall have the option to enter free text to describe the incident or event. Mandatory X
Eventincident Management & Reporting 4.101.6 ;J:;r:ds::’ag:\fve the option to enter free text to describe the incident or event for dascriptions. Mandatory See in proposal above.
Users shall be required to specify the location of the incident either through data ent:ly or pin-
E: & Reporting 4.10.1.7 dropping on a map such that the A TMS can capture the location of the incident relative to the Mandatory See in proposal above.
route, direction and location (milepost and/or lat-long).
E & Reporting 4.10.1.8 Users shall be required to enter the start and &nd lime of the incident or event. Mandatory See in proposal above.
The ATMS shall allow incident or event start times in the future to be entered and pre-defined :
" & Reporing | ]4.10.1.9 actions to take place ( e.g. construction events are often entered before the start time). Y pEe(nproposal sbove.
& Reporting 4.10.1.10 Authorized users shall be able to edit incident reports. Mandatory See in proposal above.
Event/incident Management & Reporting 4.10.1.11 Authorized users shall be able to edit incident reports created by any user in the system. Mandatory See in proposal above.
Event/incident Management & Reporting 4.10.1.12 :;:L“r:‘ifd users shall be able to edit incident reports received by the ATMS from extemal Mandatory See in proposal above.
; " The ATMS shall provide a mechanism for entry and edit of construction information as a specific .
Evantfincident Management & Reporting 4.10.1.12 type of incident/evert. Mandatory See in proposal above.
& Reporting 4.10.1.14 Authorized users shall be able to create construction/maintenance event reports in theATMS. Mandatory See in proposal above.
N N Authorized users shall be able to edit construction/maintenance event reports, including changing .
Event/incident M: 1101, d
vent/Incident Management & Reporting 4.10.1.15 ihe status from active o inactive, Mandatory See in proposal above.
N " The ATMS shall include capability for operaters tc enter and update construction and .
Event/incident M: Ri 110.1. : i 3 B o ¥ -
vemt/incident Management & Reparting gl maintenance activities for private utilities that will impact trave! on public roads. Mandatory See in proposal above
N . The ATMS event management system shall include capability to generate and send alerts to .
Event/incident Management & Reporting 4.10.1.17 \WVDOT partner agencies and persannel. Mandastory See in proposal above.
& Reporting 4.10.1.18 The A _TMS shall provide a mechanism for operators to edit incidents, regardless of the source of Mandatory See in proposal above.
the incident.
Event/incident Management & Reporting 4.10.1.19 The ATMS shall display the location of fixed ITS devices that are integrated in to the ATMS. Mandatory See in proposal above.




Mandatory / Maets Moots Mests Reguirement /
D
Section D Desirable No pp 'Vendor Response
The ATMS shall display the location of portable devices that are either reparting data to the .
& Reporting §10-1.20 ATMS (including location) or have been entered/configured in the ATMS by operatar. Mandatory See in proposal above.
& Reporting 4.10.1.21 The ATMS shall maintain an incident log that records the date/time stamps of operator's actions Mandatory See in proposal above.
and data antry.
The A TMS shall provide a mechanism for entry and edit of truck parking information from
Event/incident Management & Reporting 4.10.1.22 existing truck parking systems on 1-81 and future systems. (Note: Currently the entry and edit of |Mandatory See in proposal above.
truek parking information is a function used in the existing ATMS system.)
Ever i & Reporting 4.10.1.23 The ATMS shall include capability of ing truck parking data for parking lots. Mandatory See in proposal above.
The ATMS shall accept and handle truck parking occupancy data for multiple lots and distinguish .
1t & Reporting 4.10.1.24 the lots in display to operators., Mandatory See in proposal above.
Event/Incident Management & Reporting 410125 The ATMS shall include capability to receive incident reports from extemal systems. Mandatory See in proposal above.
The ATMS shall include functionality to receive incidents from various 911 centers and law
& Reporting 4.10.1.26 enforcement CAD systems and software. Mandatory See in proposal above.
Eventincident Management & Reporting 4.10.1.27 :c:n:;gﬁ:t;a" include functionally to detect incidents using incident detection algorithms and Mandatory See in proposal above.
. - The ATMS shall include capability to process active incidents against intermal logic to determine .
Event/incident Management & Reporting 4.10.1.28 action plans to be performad. Mandatory See in proposal above.
The ATMS shall provide a ism for or ini to create and edit action
Evenlincident Management & Reporting  (4.10.1.2¢ plans to include recommended activities ta be performed for a variety of types of incidents and | Mandatory See in proposal above.
other events (special events, weather events, construction activities, maintenance activities).
" " The ATHMS evert management plans shall include both automated and manual activities {(manual P
Event/incident Management & Reporting 4.10.1.30 are displayed to aperators for them fo perform). Mandatory See in proposal above.
. " The event management plans shall evaluate current incident/event reports against thresholds :
Event/incident Management & Reporting 4104.21 and recommended one or more activities to operators. Mandatory See In propasal above.
i " ‘When activities are to P shall have a to accept, N
Event/incident Management & Reporting 4.10.1.32 decline, or edit and accept the racommendatians, See in proposal above.
; The ATMS shall perform the activities that are recommended and accepted (with or without .
Event/incident Management & Reporting 4.10.4.33 exiiing) by operators, Mandatory See in proposal above.
. " The thresholds controlling the ATMS event it plans shall be by N
Event/Incident Managemsnt & Reporting 4.10.1.34 or administrators. Mandatory See in proposal above.
y N The thresholds controlling the ATMS event management plans shall aliow for time of day, day of .
Ever & Repaorting 4.10.1.35 wesk, lime of year sattings. Mandatory See in proposal above.
ATMS events can be programmed for future events and associate DMS devices and messages N
& Reporting 410.1.36 1o be used with that future event, Mandatory See in proposal above.
Event/incident Management & Reporting 4.10.1.37 The ATMS event management plans shal! include control of DMS. Mandatory See in proposal above.
" The DMS event plans shall ically to be di: o
Eventincident Management & Reporting 4.10.1.28 on signs basad on incident and event attributes. Y See in proposal above.
; " The ATMS avent plans shall allow users to program messages for DMS N
Event/incident Management & Reporting 4.10.1.39 and 511 to be presented by fime of day. Mandatory Sea in proposal above.
Event/incident Management & Reporting ~ |4.10.1.40 :c;:ﬂm;:fu::‘r’smessag“ in event management plans shall be able to be overridden by Mandatory See in proposal above.




Fy Mandatory Moots Meets Requiremont /
|8ection D | Desirable No Dx App 1. |Vendor Response
The ATMS event management plans shall include standard operating procedures to operators to B
& Reporting  14.10.1.41 follow, based on the type and location of the evert. Mandatory See in proposal above.
& Reporting 4.10.1.42 The_ A TMS sha[l h_ave the ability fo aut_omaticaliy send an eve_nl al_erl message to selected Mandatory See in proposal above.
recipients upon incident via event
N N The ATMS shall display active events as symbols (icons) located next to the associated link an .
Event/incident Management & Reporting 4.10.1.43 the traffic Conditions map/GUI. Mandatory See in proposal above.
The ATMS shall provide users the ability to initiate the editing, and ian of B
&Reporting 1410144 events by selecting the graphic object from the traffic conditions map/GU. 7 $eaiin proosa] above,
The ATMS shall provide the ability to view an active event report containing a listing of all events =
& Reporting 110145 active at the time of the report request including summary infarmation about each event. Mandatory Sea in proposal above.
The ATMS shall provide users the ability to assign (add/remove) field devices to an event. The
Eventincident Management & Reporting 4.10.1.46 field device shall remain assigned to that event until the event is terminated, the device is y See in praposal above.
removed, or the device is added to another event,
E: & Reporting 4.10.1.47 The ATMS shall provide users the abifity to reactivate a terminated event. 4 See in proposal above.
& Reporting  (4.10.1.48 The ATMS shall distribute all event data to WVDOT autherized users. Mandatory See in proposal above.
& Reporting 4.10,1.49 The A TMS shall provide the user with a request to confirm befare an event is terminated. Mandatory See in proposal above.
The ATMS shalt record date and time of device access, system user, action faken, messages "
& Reporting |4.10.1.50 posted to device and error logs by event or by aperatar. Mandatory Seein proposal above.
& Reporting 4.10.1.51 EeevAe'l'nhtAS shall identify DMS devices for use in display of specific message set(s) in response to Mandatary See In proposal above.
The ATMS ghall provide a user interface to accept, modify or decline the identified ITS devices .
& Reporting 4.10.1.52 suggested by the system in response to an event. Mandatory See in proposal aboye.
N " The ATMS shall provide a user interfacs to initiate or inhibit display of DMS messages with and §
Event/Incident Management & Reporting 4.10.1.53 allow user modification of DMS messages in response to an event. Mandatery See in proposal above.
- e The ATMS shall provide the ability to create test events that are not transmitted outside of the .
Event/incident Management & Reporting 4.10.1.54 TMC or to devices for the purpose of trairing of operators, Mandatory See in proposal above.
. . The ATMS should provide a mechanism for automated interface with RWIS and entry and edit of . 4
Event/Incident Management & Reporting 4.10.2.1 weather raports as a specific type of incidentievent. Desirable See in proposal above.
N " The ATMS should provide a mechanism for entry and edit of holiday based restrictions as a . )
Eventincident Management & Reporting 4.10.2.2 specific type of incidentievent. Desirable See in proposal above.
N The ATMS should allow multiple authorized users to edit event data at the same time and save .
Eventincident Management & Reporting 4.102.3 dynamically, A conflict resolution scheme is to be proposed. Desirable See in proposal above.
The ATMS should provide a mechanism for entry and edit of permanent freig.Iit specific
Event/incident Management & Reporting 4.102.4 information related to height, width, and load rating as it pertains to specified routes, locations Desirable See in proposal above.
and/or direction of travel,
Event/Incident Management & Reporting 4.10.2.5 e ATMS sholdd inl:lud_e capa_bility for operalors ta enter temparary weight, width, and height | oy See in proposal above.
restrictions for commercial vehicles.
& Reporting  14.10.2.6 The ATMS event management plans shoukd inciude user creation of detour routes. Desirable See in proposal above.




J Mandatory / Meats Moets Meote Roquirement /
1!
Saction ] | Desirabla Nol Vendor
. " The ATMS should allow users to drag and drop event icons within the traffic conditions map/GU! .
Event/Incident Management & Reporting 4,10.2.7 and associate the event with the nearsst roadway and/ar cross street. Desirable See in proposal above.
. The ATMS shall provide a data stream to be accessed by the 511 website to share data for N
Traveler Information 41111 display on the 511 website and 511 app. Mandatory See in proposat above.
" Thae data sharable with the 511 website and 511 app shall include all traveler information reports .
(Trevaler Information A Incidents, canstruction, avents, freig.it, parking) entered, received, or edited In the A TMS. Mandatory See in propasal above.
" The data sharable with the 511 website and 511 app shall include CCTV video images captured B
Travesler Information 4,11.1.3 by cameras connected to the ATMS. Mandatory See in proposal above.
" The data sharable with the 511 website and 511 app shall include DMS messages posted to B
Traveler Information 41114 DMS con dta the ATMS. Mandatory See in proposal above.
" The ATMS shall provide a data stream to be accessed by third party traveler information .
Traveler Information 411.1.5 dissemination entities. ¥ See in proposal above,
The data sharable with the 3rd Party Information Dissemination entities shall include all traveler
Traveler Information 4.11.18 ion reports . ion, events, freight, parking) entered, received, or edited |Mandatory Sea in proposal above.
in the ATMS.
" The data sharable with the 3rd Party Information Dissemination entities shall include CCTV N
Traveler Information 41117 camera images captured by cameras connected to the ATMS. Mandatory See in proposal above.
" The data shareable with the 3rd Party Information Dissemination entities shall include DMS .

Traveler Information 41118 messages posted to DMS connecled to the ATMS. Mandatory See in proposal above.
Traveler Information 411.1.8 The ATMS shall be upward to coveri areas. Mandatory See in proposal above.
" The ATMS shall provide for a highway canditions, including trend data, reporting system that can N
Traveler Information 4.11.1.10 be accassed by authorized users with ATMS software or applcation <. Mandatory See in proposal above.,

The ATMS highway conditions reporting system shall have the ability to enter road conditions for
Traveler information 411111 muitiple locations or the entire state or an entire district all at once versus having to enter Mandatory See in proposal above.
conditions for each segment of road one by one.
The ATMS shail have the abthty to create wamings of cammerclal vehlde and
Traveler Information 4.11.1.12 due to closures, width & i ¥ See in proposal above.
and maxmensnoe.
" The ATMS Vendor shall provide a telephony and web-based 511 system to meet or exceed the .
Traveler Information 4.11.1.13 capabliies of the cumrent 511 system usad by WVDOT. Mandatory See in proposal above.
" The 511 system shall the ability to provide public safety alerts and announcements _at the .
Traveler Information iA1-1.14 beginning of a call basad on the location entered or statewide on all calls. Mandatary See in proposal above.
The ATMS shall transfer data useful for travefer information into WWYDOT's 511 system for
f : RIRR access by the general public. Data shall include at a minimum event-related data provided by the N
Travelar Information #11.1.18 highway condition reporting system, relevant data obtained from ITS field devices, NWS weather Mandatory Ses in propasal ahove.
alerls. westher forecast and estimated travels times.
" The ATMS shall provide a mobile application with & hands-free option for the 511 system in order| N
Traveler Informition 4-11.1.16 1o maintain adherence to restrictions on use of phones while driving in West Virginia, Mandatory See in proposal abave.
The ATMS shall provide a ishing data and video images from
Traveler information 4.11.1.17 multiple sources to the WVDOT 511 as well as various trave!er mformatlon web sites at specific |Mandatory See in proposal abave.
intervals.
Traveler Information 4.11.1.18 The ATMS shall transmit highway conditions reporting data to the 511 system. Mandatory See in proposal abave.
Traveler Information 4.11.1.10 The ATMS shall display condition and device data for 511 website ibution with i of 5|

minutes of data latency.

See in proposal above.




]Ihndam ]
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Meats Requiramaent /

Vendor

No Dx

Traveler Information

4.11.1.20

The ATMS shall pr ovide a graphical map of the state or selected region for displaying the
WVDOT s ITS devices and select summary and status information suitable for 511 website
display compatible with common web br owsers.

Mandatory

See in proposal above.

Traveler Information

4.11.1.21

The 511 map shall display for internet distribution all major freeways and streets within the state's
boundaries with distinct graphical representation for each roadway classification.

Mandatory

See in proposal above.

Traveler Information

4.11.1.22

The 511 map shall display near real-time traffic speeds using a standard color coding of green
for uncongested conditicns through yellow and amber for moderate congestion to orange and
reds for high congestion on freeways located within the state. This data can come from 3 rd
party provid

Mandatory

See in proposal above.

Traveler Information

4.11.1.23

The 511 map display shall provide map navigation tools (zoom infout icons, window box, layer
control toggles, status of equipment).

Mandatory

See in proposal above.

Traveler Information

4.11.1.24

The 511 map shall display for intemet distribution the appropriate i ion being supplied by
corresponding ITS devices including at minimum fufl motion video images from cameras, sign
display for DMS, and data from RWIS.

Mandatory

See in proposal above.

Traveler Information

4.11.1.25

The 511 website shall provide a menu to select which ITS devices to display (layer controls).

Mandatory

See in proposal above.

Traveler Information

4.11.1.26

The 511 website shall provide a legend to explain which ITS devices are being displayed.

Mandatory

See in proposal above.

Traveler Information

4.41.1.27

The 511 map shall provide a legend to explain the near real-time traffic speed colors being
displayed.

Mandatory

See in proposal above.

Traveler Information

4.11.1.28

The A TMS shall automatically refresh the real-tima traffic speed display on 511 at a minimum
frequency of 30 seconds.

Mandatory

See in proposal above.

Traveler Information

4.11.1.29

The ATMS shall be capable of distributing color and black and white videc images to WVYDOT' s
511 wabsite.

Mandatory

See in proposal above.

Traveler Information

4.11.1.30

The 511 telephony system, including the 511 system as wel! as the communication capability,
shall have the abifity to handle an average of 200 to 300 calls per day and allow for a peak usage
of 5, DO to 6,000 calls per day. Vendor is to prapose how they would meet this requirement or
provide an shternate solution.

Traveler Information

4.11.1.31

Mandatory

See in proposal above.

The 511 shali graphically provide the location of each camera and a representation to show the
user what direction the camera is facing.

Mandatory

See in proposal above.

Traveler Information

4.11.1.32

The 511 system shall have the ability to add additional routes in the future beyond what is
covered by current 511 system now.

Mandatory

See in proposal above.

Traveler Information

4.11.1.33

The 511 website shall provide a linked text-based list of primary website content for selection by
users.

Mandatory

See in propossl above.

Traveler Information

4.11.1.34

The 511 website shall allow users to select cameras and DMS for a specified region of the state
or by major roadway and accident or construction/work zone information for a specified region of
the state or by major roadway.

Mandatory

See in proposal above.

Traveler Information

4.11.1.35

Nao Adobe flash content is to be used on the 511 website, 511 mobile website or 511 application.

Mandatory

See in proposal above.

Traveler Information

4.11.1.36

The 511 website shall provide a link to spacific WVDOT construction projects/special
projects/studies information sites.

Mandatory

See in proposal above.

Traveler Information

4.11.1.37

The 511 website shall be smart-phone/mobile phone accessible and shall be adapted to work in
both a desktop and mabile format with all content that is available on desktop version available
on mobile version.

Mandatory

Ses in proposal above.

Traveler Information

4.11.1.38

The 511 mobile website and the 511 app shall have a waming banner regarding use while driving
and disclaimer similar to ane used on the current WV51 | app.

Mandatory

See in proposal above.

Traveler Information

4.11.1.38

The 511 website and 511 app shall be updated as necessary as operating systems used by
mobile phone providers are updated. Vendar is to verify impacts to :functionality if new OS

are antici and maintain ionality through updates to software as required with
Inew OS updates or versions.

See in proposal above.




Mandatory / ] Meots Meets Requiroment /

)

Section el Deslrable No Dovelopment | Additional \p Vendor Responso
" The 511 website shall be capable ofbeing imbedded into other HTML documents, or mirrored by

Travaler Information 4tit40 other websites, with 511 logas intact as an Inline Frame (lframe) or similar. Mandatory x See In proposal above.
N The camera image displayed on the 511 website and exported to external users shall have a .

[ravelar information 411141 customizable graphic overlay that will identify the source of the images. Mandatory x See in proposal above.
Traveler Information 4.11.1.42 ;Ir':: ;:;ras sharable with the 511 website and 511 app should include freeway traffic speed Desirable X See in proposal above.
" The data sharable with the 511 website and 511 app should include arterial traffic spesd " .

Traveler Information 4.11.1.43 i afion gathered by the ATMS or 3rd party provider. Desirable X See in proposal above.
Traveler Information 4.41.1.44 The data sha_rable_with the 3rd Party Information Dissemination entities should include freeway Desirable X See In proposal above.,

oceupancy. (if available)
" The data sharable with the 3rd Party Information Dissemination entities should include arterial . B
Traveler Information 411145 traffic speed information gathered by the ATMS. (f avaiable) Desirable X See in proposal above,
" The A TMS should include capability of the 1o display travel time estimates " B
Traveler Information 411.1.46 for DMS locations in the network, 7 Desirable X See in proposal above.
Traveler Infarmation 4,11.1.47 The ATMS should provide a mechanism to automatically post travel time estimates to DMS. Desirable X See in proposal above.
Traveler Information 4.11.1.48 The A'I"MS should have the ability to push commercial vehicle and OS/OW restrictions to Desirable X See in proposal above.
subscribers.
" The ATMS highway conditions reporting system shouild be able to provide roadway condition > .
Traveler Information 4.11.1.49 reporting to local raads in addilion to major US and state routes, Desirable X See in proposal above.,
The 511 website should provide for individual public users to create user accounts and customize
Traveler Information 4.11.1.50 travel route alerts to notify them of incident, events or unusual congestion along their designated |Desirable X See in proposal above.
travel route(s) and display specified camera images related to that route.
The ATMS should allow selection of numerical limits associated with each display color for each
Traveler Information 411.1.51 type of traffic measurement by an ATMS user with sufficient authorization. These parameters Desirable X See in proposal above.,
should be applied to display generation for the 511 website,
" The 511 website should incorpora t e a banner scrolling along the bottom of the WV 511.0rg N N
[Traveke; informztion #.11.1.52 page that will allow A TMS operators to enter text for unique events and emergency nofifications. Deaimble x See in proposal above.
The 511 phone system to have a comprehensive vocabulary far text to voice system or more
Traveler Information 4.11.1.53 intuitive interpretation of what the operator types in to the system. (e.g. if the operator types "SB", | Desirable X See in proposal above.
511 system should know that means southbound versus having to type the words out.)
Traveler Information 411.1.54 The ATMS should require varying levels of administration rights on the 511 website from view Desirable X See in proposal above,
only to super user.
Traveler Information 4.41.1.55 The data sharaple w!ih the #rd Party Information Dissemination entities should include freeway Desirable X See In proposal sbove.
traffic speed. (if ava i lable)
Integration with Other Systems 4.12.1.1 The A TMS shall establish and maintain connections with existing external systems. Mandatory X See in proposal above.
;e The ATMS shall operate and report system diagnostics to enable operators to confirm that .
Integration with Other Systems 4.12.1.2 communications to extemal systems are funcioning properly. Mandatory X See in proposal above.
" Tht: ATMS shall operate and report system diagnostics to enable operators to confirm that B
Integration with Other Systems 41213 communications to extemal fiekd devices are functioning propery. Mandatory X See in propasal above.
Integration with Other Systems 41214 The ATMS shall incorporate center to center standards enabling standardized data exchange wit Mandatory X
other systems and agencies.

See in proposal above.




Mandatory /

Moets

Meets Requirement /

b
Desirable No Development | Additional D \pp [ieodor.
Integration with Other Systems 4.12.1.5 The A TMS shall provide traffic data to West Virginia 511 system, website and 511 app. Mandatory X See in proposal above.
" . The ATMS shall have the ability to establish, maintain, and exchange data with CAD systems .
Irtegration whh Gther Sysiems 4:12:4.6 operated by 911 centers and law enforcement agencies within the State of West Virginia. Mandaiory X e in proposal shove:
" . The ATMS shall receive CAD incident reports and make them available to authorized users .
Intagration with Other Systems 4.12.1.7 through the ATMS user Interface. Mandatory X See in proposal above.
Integration with Other Systems 4.12.1.8 The A TMS shall be able to share ATMS functionality with the WVPA (West Virginia Parkway Mandatory X See in proposal above.
Authority) offices.
N - The A TMS shall integrate with the current Citilog video analytics system in order to provide data L
Integration with Other Systems 4.12.1.9 related to wrong-way drivert incident and stopped vehicle detection, Mandatory X See in proposal above.
" . The A TMS should integrate with external agencies' systems using standardized Center to ’ .
Integration with Other Systems 41221 Center communication pr Is. Desirable X See in proposal above.
with Other Systems 41222 ;';ITSA TMS should have the ability to integrate the fog waming/conditions system to activate a Desirable X See in proposal above.
" . The A TMS should have the ability to access to OES flood gauge monitoring system. ({FLOWS) : :
Integration with Other Systems 4.12.2.3 (Note: This desirable is for monitoring only.) Desirable X See in proposal above.
Far optional interfaces not incorporated into the ATMSt the ATMS should provide a means to
Integration with Other Systems 4.122.4 initiate the external software from within the ATMS and must log the initiation and termination of |Desirable X See in proposal above.
the external software.
Integration with Other Systems 4.12.2.5 The /_\TMS shoyld be able to share ATMS functionality with the West Virginia State Police Troop Desirable X See In proposal above.
|locations and dispatch centers.
o - The ATMS should have the ability ta integrate West Virginia weigh station offices through on-site N B
Integration with Other Systems 4.12.2.6 video monitoring and providing access fo the ATMS software application. Desirable X See in proposal above.
Operator and User Features 4.13.1.1 The ATMS shall enable muttiple users to be logged in simultaneously Mandatory X See in proposal above.
Operator and User Features 4.13.1.2 The A TMS shall enable users to access the system from locations remote from theTMC. Mandatory X See in proposal above.
Operator and User Features 4.13.1.3 The ATMS user interface shall display alerts and nofifications to users. Mandatory X See in proposal above.
Operator and User Features 413.9.4 The A TMS user interface shall enable users to view the identification of other users that are Mandatory X See in proposal above.
logged in to the systern.
Operalor and User Features 4.13.1.5 ‘The A TMS shall alert operators when users log in or log off the system. Mandatory X See in proposal above.
Operator and User Features 4.13.1.6 The acﬁ_v&lies perfqrmed inthe ATMS by other users shall be visible to all other users with the Mandatory X See in proposal above.
appropriate authority.
Operator and User Features 4.13.1.7 The ATMS user interface shall include map display for both local and remote wark statians. Mandatory X See in proposal above.
Operator and User Features 4.13.1.8 User interface maps shall be GIS based to enable smooth and cortinuous scrolling and zooming. |Mandatory X See in proposal above.
Operator and User Features 4.13.1.9 User interface maps shall include functionality to hide layers or attributes at wide zoom levels to Mandatory X See in proposal above.

avoid map clutter.




s f Mandatory / Meets Mosts Meots Requirement /

Section qi B D Desirzble No D App Vendor Response
The A TMS shall provide 2 mechanism for operators and users to select what is displayed on the

Operator and User Features 4.13.1.10 map ( e.g. make DMS visible or not visible on the map, make CCTV visible or not visible on the | Mandatory See in proposal above.
map).

Operator and User Features 4.13.1.11 The ATMS user interface maps shall display active incidents (construction, incidents, stc.). Mandatory $See in proposal above.

Operator and User Features 413112 The ATMS us;er interialu.a maps.sh‘ali enable operators ta sefect an incident icon to open and Mandatory See in proposal above,
view information desceribing the incident,

Operator and User Features 443113 ;I;'::Z &T‘I\SAS user interface maps shall display icons representing both fixed and portable device Mandatory See in proposal above,

~

The user interface map display of DMS shatl distinguish DMS that are not currently connected or

Operator and User Features 413.1.14 operational from those that are operational and connected to the ATMS and ready to receive a  |Mandatory See in proposat abave.
message from the ATMS.

Operator and User Features 4.13.1.15 The on-screen map shall distinguish between fixed and portable DMS, Mandatory See in proposal above,

Operatar and User Features 413.1.16 The user interface maps shall enable oparators to selact DMS to view curvent messages Mandatory See in proposal above.
displayed an the signs.

Operator and User Features 413147 The user inte:rface maps shalf enable authorized users to select DMS to control the current Mandatory See in proposal above.
messages displayed on the signs.

Operator and User Features 443118 Kﬁ\:s:n:rim;rface map display shall display icons representing locations of all CCTV connected Mandatory See in proposal above.

Operator and Uger Features 413119 Tc:;:::sr interface shall enable autherized users to select CCTV to pan, tit, and zoom the CCTV Mandatory See in proposal above.

Operator and User Features 4.13.1.20 :’h:eniﬁgi;t:rface shall enable operators to select CCTV cameras to view realtime video from Mandatory See in proposal above.

Operator and User Features 4431.21 'I_'he user interface shall enable operators to open multiple cameras simultansously, viewing real- v See in proposal above.
time video from each camera.

Operator and User Features 4.13.1.22 The user interface shall allow operators to tumn map layers on and off. Mandatory See in proposal above.
The user interface map display shall display icons representing locations of weather stations N

Operator and User Features 4.13.1.23 supplying information Io the ATMS. Mandatory See in proposal above.

Operator and User Features 413124 The user inlerfa(_:s shall enable operators to select weather stations to view the current status of Mandatory See in proposal above.
the weather station.

Operator and User Features 4.13.1.25 ::: '\;Jes:r interface shall enable operators to view the Jocations and status of portable TS See in proposal above,

Operator and User Features 413.1.26 The ATMS shall display device status data on the map diaplay. Mandatory See in proposal above.
The A TMS shall have the capability of displaying real-tima data that is collected by field devices N

Operatar and User Features 4.13.1.27 and made available to the ATMS, Mandatory See in proposal above.
The ATMS user interface shall provide a mechanism for operators to manage multiple events B

Operator and User Features 4,13.1.28 simuitaneously ( .g. toggling back and forth batweern), Mandatory See in proposal abave.
The ATMS user interface shall enable operatars to request and view diagnostics of the System.

Operator and User Features 4.13.1.29 (Note: The user should receive the following diagnostic infarmation: status display IE, temp, Mandatory See in proposal above.
power, pixels, out, door open, fan on, etc .. )
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Operator and User Features 4.131.30 I;:?Jg:;:z‘;::m;hﬂ i"?_ﬂesusers to view the operational status of field devices and Mandatory See in proposal above.
|operator and User Features 413.1.31 gﬁ:ﬁ;j?:ﬂ::x: ;Emg;";;mifﬂﬁ;pﬁg}; ping field devices to detect if Mandatory See in propasal abave.
Qperator and User Features. 413132 ::a:;x:r::h'::z':::ms ;I:Lblsea.ble to set minimum thresholds, such that aperators cannot Mandatory Ses in proposal above.
Operator and User Features 4.13.1.33 The ATMS user interface shall enable i to assign 1o users. Mandatory See in proposal above.
Operator and User Features 413134 R‘;Q&Zi’ﬁlxgﬁnuzm ?s;fftgp:gizn:v::s‘evgnﬁﬁ?h:a;\:'r;ha‘ i can be made Mandatory See in proposal above.
Operator and User Features 4.131.35 Frin usser interface shall enable operators to view parking information made available to the Mandatory See in proposal above.
Operator and User Features 4.13.1.36 Ihe ATMS l::ek:::::::?h;:a" prcvid_s . :: ch:?‘;';s; ::éi:::tr:. tors to view standard operational Mandatory See in proposal above.
Operator and User Features 413137 2;2?::;3:;‘2‘;";; qui(;kly, con;is!e m;i’;"z;::imhe d manu:l’:'lb:\: assist usersin Mandatory See in proposal above.
Operator and User Features 4.13.1.38 The ATMS shall provide a means of organizing devices inte logical groupings or zones. |Mandatory X See in proposal abave.
Operator and User Features 4.13.1.39 Z:: r:;“r‘;;‘:';:"'z‘f‘de spel check, lext wrapping, and gric el Mandatory See in proposal above.
Operator and User Features 4.13.1.40 dT:: ;:"gﬁd“::::f;’:;: ﬁ:;’g";sufﬂ‘a’; the status of communication with fiefd |Mandatory See in proposal above.
Operator and User Features 413.21 The A TMS user interface should include tailored windows for each user, based on login. Desirable See in propasal above.
Operator and User Features 4.13.22 The user to ine the interface should be set by users. Desirable See in proposal above.
Operator and User Features 41323 :;acr’l'su:r;: nolifications should be tailored to each user based on preferences established by Desirable X See in praposal sbove.

The ATMS should provide a mechanism for authorized users to send and receive instant
Operator and User Featuras 4.13.24 messages with other users while logged into the system. These messages should be capable of |Desirable X See in proposal above.
allowing attachments.

Operator and User Features 4.13.2.5 The A TMS user interface maps should display traffic flow maps. Desirable See in proposal above.
Operator and User Features 4.13.26 ionzigizsn‘ﬂ?r:v::r:r:;:sr:;n?s::}( intorface; should integrate freeway apd arkgrial Desirable See in proposal above.
Operator and User Features 4.13.27 Flow maps should have the capability to display speed data. Desirable See in proposal above.
Operator and User Features 4.13.28 Flow maps should have the capability to display freeway occupancy data. Desirable See in proposal above.
Operator and User Features 41329 Lh:oﬁ:MS should integrate information between incident reports and construction maintenance Desirable X See in proposal above.
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The ATMS user interface map display should provide a mechanism for operators to view the . .

Operator and User Features 13.2.10 location of systems and field devices monitored but not controlled by the ATMS. Desirable See in proposal abave.

Operator and User Features 4.13.2.11 Real-time display should include volume data. Desirable See in proposal above,

Operator and User Features 4.13.2.12 Reaktime volume data display should be able to be displayed by individual lane, Desirable See in proposal above.

Operator and User Features 4.13.213 The ATMS should display aggregated real-time volume data by direction at a station's location. | Desirable See in proposal above,

Operator and User Features 413214 Real-time display should include occupancy data. Desirable See in proposal above.

Operator and User Features 4.13.2.15 Real-time occupancy data display should be able to be displayed by individual lane. Desirable See in proposal above.

Operator and User Features 413218 The A TMS shoulq be able to display average real-time occupancy data for all lanes by direction Desirable See In proposal above.
at a station's location.

Operator and User Featuras 443217 The ATMS shoyld be able to display average real-time speed data for all lanes by direction at a Desirable See in proposal above.
detector's location.

QOperator and User Features 4.13.2.18 Operators should be able to adjust threshold values for when to receive notices and alerts. Desirable See in proposal above.
Operators! users shouid use thresholds to control what types of alerts they receive. For example,

Operator and User Features 4.13.2.19 operatars may decide not to receive alerts of technical failures while technical support may opt to | Desirable See in proposal above.
receive technical failure alerts.

Operator and User Features 4.13.220 The ATMS user interface maps should display pre-planned detour routes. Desirable See in proposal above.
The user interface map display should display icons representing locations of all variable speed . )

Operator and User Features 4.13.221 displays connected 1o the ATMS. Desirable See in proposal above.

Operator and User Features 413222 The user interface should enable operators to select variable speed displays and view the current Desirable See in proposal above.
status of the sign,
The user interface should enable authorized users fo select variable speed display sign icons and : "

Operator and User Features 413223 change the status of the variable speed dis play, Desirable See in proposat above.
The ATMS should provide the ability for the operator to display snap shot images from RWIS

Operator and User Features 4.13.2.24 camera or other digital still image sources on any combination of workstation or video display Desirable See in proposal above.
moniltors within the TMC.
The A TMS shall have a data archiving capability that stores and provides access to historical

" " data. Data is to be coliected from ITS field devices and from system users both in normal

Data Callection & Archiving 41411 operation and during the of planned and events. WVDOT has a 5 year Mandatory See in proposal above.
data retention requirement.
The ATMS shall provide operational data to calculate performance measures for both system

: . utilization (including such items as number of events managed, amaunt of public access, and

Data Collection & Archiving d.14.1.2 amount of staff access) and system performanca (including such items as server up time, field Mandatory See in proposal above.
device up fime, communication reliability, and field device command responsiveness).

Data Collsction & Archiving 4.14.1.3 The A TMS shall have the ability to import data from third party providers. Mandatory See in proposal above.
The ATMS shall have the ability to display and use real-time third-party data similar to data ;

Data Collection & Archiving 4.14.1.4 callected from field devices, Mandatory See in proposal above.

Data Collection & Archiving 41415 The ATMS data archive shall have an analytics package. Mandatory

See in proposal above.
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Data Collection & Archiving 4.14.1.6 The Analytic Package shall enable users to access and view the archived data. Mandatory See in proposal above.
Data Collection & Archiving 4.14.1.7 ;?;’:tz’gﬁi’::::«?;xt:mfp?:;,w fequest and view data analyses and specy a time- Mandatory See in proposal above.
Data Collection & Archiving 4.14.1.8 Data analytics shall include functionality to compute and display 24 hours traffic volumes. Mandatory See in proposal above.
Data Collection & Archiving 4.14.1.9 The ATMS shall enable portions of data to be excluded from public access. Mandatory See in proposal above.
Data Collection & Archiving 4.14.1.10 The A TMS shall enable manual loading of collected data through an operator entry mechanism. (Mandatory See in proposal above.
Data Collection & Archiving 4.142.1 ;’I‘:";:‘:;‘g‘:":?:u';e"? archive should inlude traffic volume data, wheffier from sensors or | pogirapye See in proposal above.
Data Collection & Archiving 41422 Traffic volume data should ba stored by individual lane. Desirable See in proposal above.
Oata Collaction & Archiving 4.142.3 The historical data in the archive should include traffic occupancy data. Desirable See in proposal above.
Data Collection & Archiving 4.14.2.4 Traffic occupancy data should be stored by individual lane. Desirable See in proposal above.
Data Collection & Archiving 41425 The historical data in the archive should include traffic speed data Desirable See in proposal above,
Data Collection & Archiving 4.14.28 Traffic speed data should be stored by individual lane. Desirable See in proposal above.
Data Collection & Archiving 4.14.27 The historical data in the archive should include traffic travel time data. Desirable See in proposal above.
Data Collection & Archiving 41428 I;z:;’:g:ﬁ:ﬁmrﬁ"::?;’ész::g lm's“::“'o’:;ﬁ“ data that s colected and made svailable | peq) gy See in proposal above.
Data Collection & Archiving 41429 ;;Z:mﬁgﬁa?az?z;mfagg;I;’:;?:;mm‘:y?;::?&;ITS devices for Desirable See in proposal above.
Data Collection & Archiving 4.14.2.10 Qr;:i_;:ATMS dala should be avallable to partner agencies for download from an on-line access Desirable Sea in proposal abova.
Data Callection & Archiving 414211 Tol: ATMS should calculate and store travel times based on available speed data. Desirable See in proposal above.
Data Collection & Archiving 414212 ;"reh: :x‘ga;hf’}\‘l'v“vcggg'a;:::‘g:: ::a""‘r'e"e"n':‘m""r“e‘;‘di":n‘:‘;::" avalable speed dataand | o gyapye See in proposal above.
Data Collection & Archiving 444213 el :p“;‘r’: D B e e Paty Provider that oan b set 8 use 07! | pegirable See in proposal above.
Data Collection & Archiving 444214 |i2?¢:arr::t?;¥1‘.ics should include functionality to compute and display Travel Time Reliabilty Desirable See in proposal above.
Data Collection & Archiving 414215 Travel Time Reliability displays should includs reliability by different vehicle classifications, as Desirable See in proposal above.

they are reported to the ATMS.
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Data analytics should be automated to the extent possibie to support established performance
Data Collection & Archiving 4.14.2.16 measure reporting needs of the TMC and/or partner agencies. (Note: This should include incident| Desirable X See in proposal above.
and clearance times, lanes closed, all applicable incident date, monthly and yearly reparts)
Data Collection & Archiving 4.14.2.17 The ATMS should include multiple data reporting formatstemplates. Desirable X Ses in praposal above.
Data Collection & Archiving 414218 :‘c’;o:TMS should accapt data for long term storage on a continuous basis without aperation Desirable X See in proposal above.
Data Colfection & Archiving 414219 ;:: 1;; TMS should make achieved data available in an online database for a user definable Desirable X See in proposal above.
. o Dala analytics should include functionality to compute and display mobile source emissions .
Data Collection & Archiving 4.142.20 fon If data 1s collected and provided to the A TMS. Desirable X See in proposal above.
Notifications & Alarms 4.14.3.11 The ATMS shall have and notification built into the system, Mandatory X See in proposal abave.
The ATMS shall provide a single integrated interface, available from any TMC workstation, that
allows operators to set threshold conditions for various devices or other user definable conditions
- such that when itions are met or alarms will be generated nofifying the N
eificgtions & AlSms 14312 aperator of the presence of such condition. At a minimum, data elemente available for alarm i x See in proposal above.
generation will include traffic measurements, detected incidents, weather measurements, and
device status.
Notifications & Alarms 4.14.3.1.3 The ATMS shall provide the mechanism for users to select filters for aferts and notifications. Mandatery X See in proposal above.
& Alarms 414314 The alert and notification filters shall be based on type of filter, device, type of device, time of Mandatory X See in proposal above
T day, and jurisdiction. 3
Notifications & Alarms 414315 Users shall be able to set alert and notification filters based on geographic area as an option. X See in proposal above.
Notifications & Alarms 414318 The ATMS shall allow authorized users to set alert and notification thresholds by time of day. Mandatory X See in proposal above,
The system shall be able to generate alerts and nofification based on traffic condltlor\s (traffic
Notifications & Alarms 4.14.34.7 speeds, valume levels, congestion levels) and event triggers (inci and Y X See in proposal abave.
maintenance activities, special event activities, etc.)
The ATME shall be able to send out intemal notifications regarding an event to up to 100
- recipients. Notification to include select information captured in the event log. Notifications shall
hobificatons & flams 4.14.3.18 be completed within 5 minutes of initiation of procedure (process only, not inclusive of Mandatory x See in proposal above.
conveyance method and receiver's email 2ystem delays).
Log Reports System Reports 41511 The ATMS shall be capable of generating reports from ATMS generated data. Mandatory X See in proposal above.
Pre-selected, pre-formatted, reports shall be included in the system e.g.
Log Reports System Reports 4.15.1.2 daily/weekly/monthly/annual reports reporting devices in op , work ble tickets Y X See in proposal above.
tracking, incidents, events, etc. These shall be provided in list and graphx:al formats.
Log Reports System Reports 41513 ::;‘Lsailall be able to generate ad hoc reports, specified by the user, viewable using off the shelf Mandatory X See in pro | above.
Log Reporis System Reports 4.15.1.4 Users shall be able to save the ad hoc report to become a permanent report. Mandatory X See in proposal above.
Log Reports System Reports 4.15.1.5 The ATMS shall be capable of automatically generating repots via time of day scheduling. Mandatory X See in proposal above.
The ATMS shall be able to export reports or data base information with comma, space andfor N
Log Reports System Reports 4-15.1.8 tab between fields to allow import into other programs such as Excel. Mandatory x See n proposal above.
The ATMS shall generate infarmaticn every 24-hours indicating devicefsystem failures. A
L Ri 151,
09 Reports System Reports #-15.1.7 maintenance report suitable for staff shall ba generated. Mandatory x

See in proposal above.
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Log Reparts System Reports 4.15.4.8 Eem':ia’:t":‘:r report shall indicate type af device, device IO, and juri y X See in proposal above.
Log Reports System Reports 4.15.1.9 ::;ﬁ;?mfb?:ngam:r;m?' &ll users' activities relating to field device contrl, system Mandatory X See in proposal above.
Log Reports System Reports 4.15.1.10 g;g;“gfﬂzhfg;;:fﬂde event logging such that events can be searched on any unique fietd or Mandatory X See in proposal above.
Log Reports System Reports 4.15.1.11 &eﬁémf;ﬂlzzzzﬁﬁgxzﬂ:g d:mz,'xsmggmﬁ::fg;me periods and Mandatory X See in proposal above.
Log Reports System Reports 41521 ::: gxi ‘::: :z‘g‘:szz‘;eazfv‘;; 'r:‘;‘;"':'_g‘“ collection and storage of user activity log data |y oo X See in proposal above.
Log Reports System Reports 4.15.2.2 The ATMS should be able to archive all data from the activity log to the data archive subsystem. |Desirable X See in proposal above.
Log Reports System Reparts 4.15.23 ;::e‘::‘r: mg:mbs::::;; :":;?Jf’g data in the dala archiving system at predefined fimes to Desirable X See in proposal above.
Security & Administration 4.16.1.1 The ATMS shall provide security and administration functions. Mandatory X See in proposal above,
Security 8 Administration 4.16.1.2 The ATMS shall provide a log-in, log-out, and exit function. Mandatory X See in proposal above.
Security & Administration 4.16.1.3 The ATMS shall provide a security (ID or app! ) function. Mandatory X Ses in proposal above.
Security & Administration 4.16.1.4 The ATMS shall provide a capability to add or delete users by an administratar. Mandatory X See in proposal above.
Security & Administration 4.16.1.5 E;i:,l;“f:::ﬂh’,"k;imm fog and be able to generate reports of administrative actions and all |y g200r X See in proposat above.
Security & Administration 4.16.1.6 The ATMS shall allow for the specification of user’s rights by an administrator. Mandatory X See in proposal above.
Security & Administration 41647 User's rights shall be designated by function and specific equipment. Mandatory X See in proposal above.
Security & Administration 4.16.1.8 The ATMS shall allow a system administrator to change a user's password. Mandatory X See in proposal above.
Security 8 Administration 4.16.1.9 The ATMS shall allow a system administrator to disable a user. Mandatory X See in proposal above.
Security & Administration 4.16.9.10 The ATMS shall allow a system administrator to change the status of a user to "expired”. Mandatory X See in proposal above.

S—

Security & Administration 4.16.1.11 The ATMS shall allow a user to change their own password. Mandatory X See in proposal above.
Security & Administration 4.18.1.12 The ATMS shal allow a user access to the ATMS from any workstation on the system. Mandatory X See in propasal above.
Security & Administration 4.16.1.13 The ATMS workstation/ server communications shall be able to function over VPN or firewall y X See in proposal above.

|traversal.




Mandatory / Moats 1 Meets Moats Raquirement /
Section Requirement ID Description 1 No Development Additional Vendor Response
The ATMS shall provide a method to manage users and groups of users within the software such
Security & Administration 416114 that only A TMS authorized users are allowed to access the system. A minlmum of four (4) levels| Mandatory X See in proposal above.
of security are required {external agency, TMC operator, supervisor, and administrator).
Security & Administration 418.1.15 The ATMS shall support appropriate security and firewalls necessary to safeguard intemal Mandatory X See in proposal above.
operational information from unauthorized access.
o N " The ATMS shall provide an audit trail capturing the user's ID, date and time stamp, transaction N
Securty & Administration 1.18.1.18 type, and before/after values whenever changes are posted to system database. Mandatory X Seein proposal abave.
Security & Administration 4.16.1.17 The ATMS shall support full system backups while maintaining 24/7 aperational status, Mandatory X See in proposal abave.
Security & Administration 4,16.21 The ATM S should provide rules-based administration for access and security at all levels of use. | Desirable X See in proposal abova.
Security & Administration 4.16.2.2 The ATMS should provide data locking or buffering routines in a multi-user environment, Desirable X See in propasal above.
Performance 41711 The ATMS shall not require system restarts or reboots except for major system upgrades. Mandatory X See in proposal above.
Performance 447.1.2 Thg ATMS shall be available 24 hours a day, 7 days a week, except during scheduled Mandatory X See in proposal above.
maintenance.
The A TMS shall not let its and beii by the B
Performance 41712 matfunction, removal, or addition of interfacas, Mandatory X See in proposal above,
Performance 417.1.4 The ATMS system up time goal shall be 99.9%. Mandatory X See in proposal above,
Performance 4.17.1.5 The A TMS refresh rate for the largest map shall be & maximum of 1 second. Mandatory X See In proposal above.
Performance 4.17.1.8 The A TMS refresh rate for all other displays shall be a maximum of 1 second. Mandatory X See in proposal above.
The ATMS vendor response shall define how many devices and type the ATMS is capable of .
Performancs ey supporting. (Minimum: 500 CCTV, 250 DMS, 1000 Detectors). Mandatory X See in propazal above.
The ATMS vendor shall indicate if all components necessary to make the ATMS functional will .
e #17.1.8 be installed on-premise or off-site and the reason/benefit to WVDOT. Mandatory X Sea in propasal above.
The ATMS should provide for "operator-free” operation o that the system performs all minimally " .
Performance 4.17.21 ssary control and monitoring pracesses unattended. Desirable X Sea in proposal above,
Other ATMS Operations 4.17.3.11 The ATMShih.aII includaa(:]adpability to gen:;::: 5rsal-ﬁma travel times for defined roadway Mandatory X See in proposal above.
Other ATMS Operations 417312 The A‘!’Ms shall provide a mer_:ha_nism for operators to select and implement predefined Mandatory X See In proposal above.
operations response plans for incidents,
Qther ATMS Operations 417313 The A TMS shall maintain a local emergency response agency contact list. Mandatory X See in proposal above.
Other ATMS Operations 417.3.1.4 The ATMS shall provide access to the cantact lists to authorized users. | Mandatory X See in proposal above.
Other ATMS Operations 4.17.31.5 Trouble ticket generation capability for system and device service and mai needs. Y See in proposal above.
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Tha ATMS should include capability to use archived data and real-time data together with " X .
Other ATMS Operations 4.17.3.21 predictive algorithms to generate iravel forecasts for display fo operators. Desirable See in proposal ahove.
Other ATMS Operations 4.17.3.2.2 The ATMS should maintain a call-out list of private industry of Desirable X See in proposal ahove.
-y The ATMS should provide a commuter route app so users can enter a frequent route and irabl X .
(dther ATMS Operations 17323 receive a specific update for their route including incidents, construction, congestian, events, etc. il (328 In proposal'above.
Other ATMS Operations 4.17.3.24 The ATMS should popultate social media mechanisms with evert data automatically. Desirable X See in proposal ahove.
" The A TMS should provide for enhanced social media capabilities to allow for easier use of : .
Other ATMS Operations 4.17.3.2.5 Twitter, Facebaok, etc. for events or emergencies. Desirable X See in proposal above,
Other ATMS Operations 417326 Operator manuals should ba intuitive and key operations should be on fiip cards that are easy to Desirable X See in proposal above.
access and understand during an emergency.
Although not required at this time, the ATMS should have the capability of adding a traffic signal
Traffic Signal Cantrol Systems 4.17.4.1 contral medute or third party application for the centralized control of WVDOT traffic signel Desirable X See in proposal above.

systems across the state with communication capabilities.




