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June 24, 2020

Ms. Crystal Hustead
Department of Administration, Purchasing Division

2019 Washington Street East
Charleston, WV 25305-0130

Subject: West Virginia Department of Transportation - ATMS and 511 Platform CRFP DOT2000000001

Dear Ms. Hustead,

Parsons Transportation Group Inc. (Parsons) is pleased to submit our proposal in response to the CRFP
DOT2000000001 for the West Virginia Department of Transportation - ATMS and 511 Platform. As a
multidisciplinary firm, Parsons will manage all aspects and phases of complex transportation projects. We have
tackled many project-related challenges, including those with significant technical issues, complex designs,
multi-agency systems integration including a wide range of systems and field infrastructure. Our diverse staff
has designed some of our nation's most advanced and progressive intelligent transportation system (ITS)
systems.

Parsons has deployed more than 80 ATMS solutions worldwide and employs world class experts to help us
realize these successes. Parsons’ proposed teams’ past experiences, strong work ethic, and drive for success
will result in a successful design, implementation, deployment and support of the West Virginia ATMS and 511
Platform solution.

The proposed team for the West Virginia DOT ATMS and 511 Platform includes both Parsons and Castle Rock
Associates, which is representative of our combined expettise in the field of transportation management
systems, integrated voice response and traveler information systems. The Parsons team is intimately familiar
with various aspects of transportation / traffic management systems and have been assigned critical roles
required for the on-time, on-budget, high-quality execution to meet all the requirements defined in the RFP with
the highest levels of customer satisfaction.

Please contact me at 262.391.8056 or Joseph.Brahm@parsons.com if you have any questions regarding our
proposal. We are very enth usiastic about this important opportunity and look forward to working with the West
Virginia Department of Transportation on this innovative project.

Sincerely,

Z 2L

Joseph Brahm
Vice President
Parsons Transportation Group Inc.
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1. Qualifications and Experience (§ 4.3)

RFP Section: 4.3. Qualifications and Experience: 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.

1.1. Qualifications and Experience Generally (§ 4.3.1)

RFP Section: 4.3.1. Qualification and Experience Information: Vendor should describe in its proposal how it
meets the desirable gualification and experience requirements listed below.

1.1.1. Prime and subconsuitant firm profiles (§ 4.3.1.1)

Founded in 1944, Parsons is recognized by government and industry as a

o . . s Parsons and Castle Rock have
world .IeaFIer in mtellllgent transportation s-ysft.ems (ITS). Within the Parsons provided integrated ATMS/511
organization, ITS projects are the responsibility of the Parsons ITS Sector, ATIS solutions to Louisiana,
a group consisting of over 200 ITS professionals exclusively dedicated to Idaho, and the San Diego
the application of technology to transportation systems including Association of Governments.
advanced transportation management systems (ATMS), traffic signal
control (TSC), adaptive control, transit priority, emergency transportation operations, and incident
management. We offer a unique blend of transportation- and systems-engineering expertise, which allows us
to address our clients’ transportation needs in a comprehensive manner and to provide effective solutions that
solve complex problems. We are also a systems integrator and integrate our Intelligent NETworks® (iINET™)
system with leading third-party providers of advanced ITS technologies. For the delivery of the West Virginia
Department of Transportation (WVDOT) 511 Platform as described in the RFP, we have partnered with Castle
Rock Associates, Inc. Profile descriptions of both Parsons Transportation Group Inc. (Parsons) and Castle Rock

Associates (Castle Rock) follow.

Parsons is a large, financially strong company that has grown organically
and through strategic acquisitions. Our parent company’s 2018 revenues Parsons initially developed

exceeded $3 billion. We conquer the toughest logistical challenges and iNET™ in 2007, with 10
deliver design/design-build, program/construction management, and modules. Since then, we
other professional services packaged in innovative alternative delivery invested more than $6
methods to federal, regional, and local government agencies, as well as to million to extend the

private industrial customers worldwide. modules, technology, and
functionality extensively,

including five new major
functional modules.

We offer innovative solutions around the world to private industries and to
federal, regional, and local government agencies. We view our clients as
long-term partners in innovation and we have the financial capabilities,
technical expertise, and available manpower to undertake almost any
project by providing dedicated and skilled resources necessary to deliver successfully.

We focus on our three areas of strength: people, process, and technology. Our assets are our employees, our
customers, our reputation, and the methods by which we deliver our services. For more than 75 years, we have

1. Qualificatlons and Experience
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combined innovation with advanced technology to assist our customers in achieving their missions. Our
success derives from ensuring that innovative solutions are technically feasible to implement and meet
operational needs, which is even more important in this challenging economy.

= 70+ 15,600+ $3.1 billion+
& Years Employees Annual Revenue

<

o

= 13,000+ Global Expertise

5 Degrees/Certifications & Local Knowledge

Being part of a global company, our service delivery model focuses on providing clients with a solid core of
locally assigned, highly capable resources supported by our global knowledge network. This network gives our
clients wide access to company and industry best practices, as well as to the most current technical
information and resources. This allows our team members to confront emerging challenges with proven
solutions, thereby saving time and cost, and ensuring the highest-quality outcomes while adding value to the
project.

As a multidisciplinary firm, we will manage all aspects and phases of complex transportation projects. We have
tackled many project-related challenges, including those with significant environmental issues, compiex
designs in constrained environments, and extensive public involvement. Our diverse staff has designed some
of our nation’s most progressive, industry leading and award-winning Intelligent Transportation Systems.

Castle Rock Associates, Inc.

Founded in 1984 and headquartered in Portland, Oregon, Castle Rock is an industry leader in the design,
development, and operation of ITS solutions, with a focus on 511 and Advanced Traveler Information Systems
(ATIS). Castle Rock’s first 511 phone deployment was in 2002, for the State of Minnesota. Since then, it has
worked with more than 20 DOTs on their 511 and traveler information services. Its proven approach continues
to lead the industry in providing human-centered, innovative, and dependable 511 services to the public.

Led by CEO and owner Kristin Virshbo, Castle Rock’s team of 25 specialists focus on Condition Acquisition and
Reporting System (CARS), the company’s flagship 511 and traveler information product. CARS offers a suite of
coordinated modules that provide clear, consistent information (whether delivered by phone, web, mobile
application, or social media) to the public.

In addition to its long-running leadership in the 511 field, Castle Rock is also a state and nationally certified
Woman-Owned Business Enterprise (WBE) and Small Business Enterprise (SBE). All work is performed in the
USA by Castle Rock’s employees (no independent contractors).

Castle Rock is also a security operations center (SOC) Type-ll certified organization, audited on the principles of
security, confidentiality, and availability.

1.1.2. Company and staff qualifications and experience in completing similar
projects (§ 4.3.1.2)

Parsons provides market-leading ITS solutions that are designed, deployed, and supported by more than 200
dedicated ITS professionals. The key staff proposed for the WVDOT ATMS and 511 system bring a combined
more than 200 years of IT and ITS experience. We are also a highly regarded systems integrator. Embracing an
integrator approach enables us to offer our customers a single point of accountability for their desired ITS
solutions while also providing access to the best of breed third-party technology solutions to further enhance

1. Qualifications and Experlence 2
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our offerings. For the WVDOT ATMS and 511 project, Parsons has chosen Castle Rock as our teaming partner
to provide the desired 511 system and ATIS. Our companies have teamed successfully in providing a fully
integrated ATMS/511/ATIS solution for the Idaho DOT, the DOTD, and San Diego Association of Governments.
This Parsons team will provide an integrated ATMS and 511 solution that exceeds your required and desired

functionality.

ATMS Qualifications

Parsons has far more experience in deploying statewide ATMS solutions

than any other firm, especially in the deployment of large-scale and/or In the past 4 months, the
statewide ATMS solutions in North America, the majority of which have Parsons team has recently been
been integrated with traveler information systems. Our core offering in awarded the following projects
ITS is our INET™ ATMS, which we have offered and enhanced for more for our iINET™ solution:

than 20 years. iNET™ consists of 34 distinct modules that enable

e Port of Oakland
advanced transportation management for the smallest to the most City of Lond
advanced ITS environments. It is used by engineers and governments e CityofLondon .
around the globe and integrates with more than 63,000 ITSs and e LosAngeles World Airports
devices, Key highlights of our past performance are described in more e Vancouver
detail in the sections below.

Table 1 - Parsons’ ATMS Experience Highlights

# EXPERIENCE AREA HIGHLIGHT
Parsons has deployed:

« 80+ ATMS solutions worldwide

+ 58in North America

s 11 statewide ATMS solutions

o All statewide ATMS solutions integrated with ATIS

1  Parsons deploys ATMS solutions.

2 Parsons integrates iNET™ with o Many production ATMSs integrated with 511 phone/IVR solutions
traveler information systems. o Many production ATMSs integrated with parking information systems
¢ Parsons’ successful integration with the Castle Rock 511 solution
‘ . Parsons’ deployment of 11 of the largest ATMS deployments in North
3 oS Drings exteISIVEATMS America (our ATMS customers benefit from the existing integration and

CHREfencs: lessons learned)
Parsons has vast experience in » Many production ATMSs integrated with several live CAD systems

4  integration of computer-aided o Bidirectional, seamless systems integration exchanging real-time and
dispatch (CAD) systems. filterable data between ATMS and CAD systems

Parsons has experience deploying NOAA Weather event integration
5  solutions for managing adverse Snowplow Tracking and Services
weather conditions » RWIS-based Fog Warning Systems
Parsons has received 40 different awards for ATMS deployments in the last

Parsons has been recognized for

6 excellence in ATMS deployments. 20 years, including 10 related to its INET™ ATMS in the last 5 years.
Through direct invalvement in leading the TRB committees for freeway
7 Parsons is an expert in freeway and  operations and active traffic management, Parsons is at the forefront of
active traffic management. developing and implementing the most leading-edge FMS and ATMS
solutions.
Parsons has the most Parsons offers the most feature-rich and comprehensive production-available
8 ATMS solution on the market via its latest INET™ product, which encompasses

comprehensive ATMS solution. 34 total functional modules.

1. Qualifications and Experience
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Parsons has vast experience with Parsons is highly experienced with the integration of third-party data and

2 third-party systems. systems into its INET™ ATMS solution.
Parsons provides a platform for the Parsons offers the most forward-looking ATMS solution on the market today
10 P P bringing numerous technical advantages to any agency that selects its

future. .
solution.

1. Parsons deploys ATMS solutions. We have deployed more than 80 ATMS solutions worldwide: 58 are in
North America and 12 use our statewide INET™ ATMS solution. Figure 1 shows a map of our ATMS
deployments in North America, and Figure 2 shows a map of our international ATMS/ITS deployments,
including in Hong Kong, Macau, Greece, Cyprus, Sau Paulo, Durban, St. Petersburg, and Sydney. The
most relevant of our ATMS project descriptions can be found in Section 1.2.2 Descriptions of past
projects.

1. Qualifications and Experience a4
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Figure 1 - Parsons’ ATMS Deployments (United States and Canada)
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2. Parsons integrates iINET™ with traveler information systems. 511 systems and other advanced traveler
information systems {ATISs) are critical to the overall effectiveness of transportation management strategies
and systems. To this end, the majority of our production ATMS solutions are integrated with various ATIS
solutions, for example, the following:

a. All statewide INET™ systems integrate with numerous traveler information systems and 511
phone solutions.

b. Many iNET™ systems integrate with publicly available web applications.

c. Several progressive ATMS customers now leverage Twitter as a traffic-data communication outlet.

3. Parsons has extensive ATMS experience. Our ATMS solutions are actively monitoring and/or controlling
more than 63,000 devices, vehicles, or systems today on a 24/7 basis. Table 2 represents a sampling of
device counts that we have integrated in other states.

Table 2 - Parsons’ ATMS Device/System Interfaces

l

PARSONS’
ATMS
PROJECTS

HIGHWAY ADVISORY
ACCESS GATES

CAD INTEGRATION
INFORMATION

511 IVR/PHONE
PARKING SYSTEM
TOTAL DEVICES

VSL SIGNS

VEHICLE DETECTOR
TRAFFIC SIGNALS
WEATHER STATIONS

CCTV CAMERAS

Total Field

Devices or
Components
Integrated
Georgia 2418 2224 208 188 5 151 11 5,196
NaviGAtor
Ml 620 | &3 | 411 04| 6o | 93| | 1 | 1‘ 2113
Statewide ATMS . | : | | ;
CalransATMS ' pon ' 350 142 220 17 5 1 1 1 2,257
(Los Angeles)
Alabama i | ‘ | | e
Statewide ATMS | 365 | 322 ‘ 45 47 | 23 | 1 ‘ 803
Caltrans District ' '
4ATWS (SFBay 120 650 83 1 1 1,155
[ I | |
LAMewoRITS 155 5450 | 180 2,800 fpt Falla 11 5,569
+(Los Angeles) : ‘ ' I _ | I
IDOTTSC ATMS 1,498 58 1 1 1,558
(Chicago)
linoisTollway 4 joe 290 g5 15 | 351 = T | 1995
TIMS (Chicago) s ‘ I I
Chicago DOT '
ATHIS 1800 151 7 84 44 2 2,088
T I T i i T
Louisiana ‘ . : |
StatewideATMS! AEIRCHSS IR0 5 | =
Mississippi
Sowaes | 974 142 66 40 15 1 11 1,240
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E | 98¢ » e [ > 2 |= g ZlE< Sle [
PARSONS’ S |42 © | 9 | s (8 @ | E|dEE || =2 a
ATMS SE E |5 |E2| » (w2 W S|ESE (== Z
= E g = S loal a |z @ |2 = v |- =
PROJECTS 3] 565 | 5 = 3_55 L 35 2 |3 2= 5| 2
San Diego ICM 168 | 2,031 : 91 3,701 17 I 1 1 1| 6,011
0DQT ATMS
(Portland) 150 197 80 1 428
Caltrans ATMS ' 5 ; E
(San Diego) 168 1,647 65 : | | 1,880
Lake County
ATMS (lllingis) 220 500 7 375 1 9 1 1,113
IDOT Statewide ' !
AMBER Alert 82 | ; : &
VDOT ATM 30 40 8 150 228
| T
San Diego | | ' .
e 70 400 | 55 | 350 : 1 I 876
Hong Kong
Airport Tunnel 102 130 3 12 18 130 11 406
TCSS
Nebraska | .
Statewide ATMS 87 160 | 97 36 1 1 382
Idaho Statewide
ATMS 180 55 25 1 261
Spokane ATMS | 113 45 | 25 346 14 10 | 1 . 554
Rhode Island
ATMS 28 30 2 1 61
Cityof Toronto | ' ' |
ATMS 234 257 38 2,281 | | 1 ‘ 2,811
Halifax ATMS 27 91 118
Mississauga | | L |
ATMS 62 90 : 770 ‘ ‘ : 922
PanAmGames — ,16 39 42 1 283
(Toronto)
SanJose TIMC 127 = 953 | 127 | [ i 1 1| 1,209
Indiana Toll
Road ATMS 20 12 & 56
New Hampshire | | '
Statewide ATMS 'O 201 = | 108
St. Louis ATMS 295 539 121 1 956
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4. Parsons has vast experience in the integration of CAD systems - We have immense experience in creating
bidirectional interfaces that allow sharing of real-time event updates between the ATMS and CAD systems.
Parsons has built several CAD interfaces and understands the criticality of timely and accurate alerts being
presented to traffic operations. Additionally, due to our cyber-security expertise, we are in a unigue position to
be able to meet the heightened security posture necessary for systems that integrate with the FBI weapons
database. We understand the complexity of the work required and have experience developing end-to-end
working solutions.

5. Parsons has experience deploying solutions for managing adverse weather conditions - The INET™ ATMS
has integrated RWIS stations for real-time detection of changing weather conditions, in addition to advanced
warning systems such as Fog Detection. Weather alerts from the National Oceanic and Atmospheric
Administration (NOAA) are integrated into the system allowing for generation Weather Events and response
plans.

6. Parsons has been recognized for its excellence in ATMS deployments - Renowned for our delivery
excellence and innovation, we have received more than 40 different awards for ATMS deployments in the last
20 years, including 10 related to our iNET™ ATMS in the last 5 years. Key awards of note include the
following:

a. 2019- International Road Federation (IRF) Global Road Achievement Awards — Georgia DOT Northwest
Corridor Reversible Lanes

b. 2018 ITS America Best of ITS Award - Transportation Systems Operations - US 23 Flex Route (Michigan
Department of Transportation)

c. 2018 ITS Midwest Project of the Year - Chicago Smart Mobility ATMS

d. 2017 American Council of Engineering Companies (ACEC) — Engineering Excellence Honor Award - |-80
SMART Corridor Integrated Corridor Mobility (ICM) Project

e. 2017 SASHTO (Southern Region AASHTO) Operations Excellence Awards - I-66 Active Traffic
Management System

f. 2016 California Transportation Foundation (CTF) — Operational Efficiency Program of the Year - San
Diego I-15 Integrated Corridor Management System

g. 2015 ITE Project of the Year, SF Bay Area - |-80 ICM Project

h. 2015 ITS America Best of ITS Award (Best New Product, Service, or Application) - Oregon Department of
Transportation (DOT) OR 217 Active Traffic Management

i. 2015 InfowWeek Elite 100 Award - Parsons iINET™ ATMS
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j. 2015 CIO 100 Awards - Parsons INET™ ATMS
k. 2015 CTF Operational Efficiency Program of the Year - San Diego I-15 Integrated Corridor Management
System
I. 2014 ITS America Best of ITS Award (Best New Innovative Practice) - Partnership Deployment -
Mississippi River Bridges’ Incident Management, Freight Movement, and Security ITS Project
m. 2014 ITS America Best of ITS Award (Best New Innovative Practice) - Sustainability in Transportation -
Michigan DOT Statewide Automatic Vehicle Location (AVL) and Maintenance Decision Support System
(MDSS) Implementation
n. 2014 ITS America "Best of ITS Award" Best New Innovative Practice - Sustainability in Transportation -
Michigan DOT Statewide AVL and MDSS Implementation
0. 2014 California Transportation Foundation (CTF) Operational Efficiency Program of the Year -San Diego
I-15 Integrated Corridor Management System

p. 2013 ITS America "Best of ITS Award" for New Innovative Practices - San Diego I-15 Integrated Corridor
Management System

7. Parsons is an expert in freeway management systems (FMS) and active traffic management (ATM) - We

9.

10.

are known as a worldwide expert in FMS and ATM. We have been a leader for decades on the Transportation
Research Board (TRB) FMS, ATM, and ITS committees, where the latest ATMS concepts are researched and
ultimately lead to implementation.

Parsons deploys comprehensive ATMS solutions - We offer the most feature-rich, comprehensive ATMS
solutions on the market today, which include our latest iINET™ product, built with more than $6 million in new
enhancements and modules. INET™ offers the following benefits:

a. Feature rich - The 34 functional modules can be installed one at a time, piecemeal, or all at once. This
includes new modules for CAVs, artificial intelligence (Al) and machine learning, traffic prediction, big-
data analytics, Internet of Things (loT), voice-driven assistance, and enhanced traffic signals.

b. Platform independent - The system runs on any hardware platform and operating system that supports
Java. No commercial off-the-shelf (COTS) software packages are required other than a database (e.g.,
Microsoft SQL Server and Oracle).

c. User flexibility - The system is a true web-based application using standard PC browser from any
location with web or local network access.

d. Low lifecycle and capital costs- Because the system is platform independent, features a thin client,
and requires little to no COTS licenses, it is a very cost-effective solution in terms of initial and recurring
costs. It is built using technologies and systems that are easily maintainable by DOT IT staff.

e. Configurable and customizable - Customers can pick and choose between modules to create the
customizations desired. In addition, staff can become developer certified to create new interfaces or
customizations via the INET™ application programming interface (API).

f. Fault tolerant - The system is designed for full redundant failover and operations.

g. Open architecture - The system follows open industry standards, architecture, and design standards.

h. Modular - The system is fully modular, designed to be installed with just one functional module that can
be added to one at a time with simple configuration changes.

Parsons is proficient in the integration of third-party systems - We are highly experienced with the
integration of third-party systems and data into our INET™ system. Leveraging the available 34 modules, the
iINET™ system is ready to integrate with nearly any ITS device as well as with ATIS, 511, 911/CAD, public-
media, social-media, and other center-to-center systems.

Parsons provides the most technologically advanced ATMS solution - In the last 2 years, we have invested
more than $6 million of research and development (R&D) money into our already award-winning ATMS
software. As a result, we have the most forward-looking ATMS solution on the market today bringing
numerous technical advantages to any agency that selects our solution. The advancements include the
following:
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a. State-of-the-art traffic signals functionality - INET™ integrates arterial traffic signal performance
measures (ATSPMSs), data analytics, multicriteria adaptive signal (MAC) control, and connected vehicle
functionality.

b. CAV functionality - We include several dynamic mobility applications such as signai phase and timing
(SPaT), speed harmonization, queue warning, traffic-probe monitoring, and traffic signal preemption.

c. Al/ML - Al/ML is now integrated into iNET™ with functionality that includes voice-driven assistants, traffic
prediction, and ML-based event prediction.

d. Big-data and cloud analytics - iNET™ now includes the capabilities to operate in the cloud, store large
volumes of data into big data lakes, and leverage big-data analytics from improved operational
algorithms.

e. loT - iNET™ now integrates and interfaces with loT platforms for the ingestion of loT data feeds, devices,
and platforms (e.g., Cisco Kinetic).

f. Smart-city functionality - We now provide integration with other smart-city verticals including smart
lighting systems, air-quality monitoring systems, video analytics sensors, Wi-Fi stations, and gunshot

detectors.

511 Qualifications

Castle Rock pioneered much of the 511 work in the United States and has evolved into a specialist 511 and
ATIS firm. The company has worked with dozens of transportation agencies in the US and Canada on
establishing, upgrading, or transitioning their traveler information platforms. Castle Rock’s CARS platform is a
“one-stop shop” for 511. Its qualified staff of 25 FTEs have the diverse skill sets needed to do 511 with
excellence; it has knowledgeabie leadership with subject matter expertise; experienced project managers; in-
house software engineers who specialize in web app development, mobile app development, social media
integration, and VXML/voice grammars; and a team of 24/7 operations support specialists who manage and
operate the hosting infrastructure and applications.

The Castle Rock CARS solution offers WYDOT and the people of West Virginia a renewed, refreshed,
modernized, and consistent 511 that goes well beyond the state’s current system.

Figure 3 - 511 Traveler Information Platforms
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Since Castle Rock’s first 511 deployment in 2002, the firm’s traveler- - . —
information portfolio has evolved to include the following; f{ \

oosen Sprnt ¥ 345FM 0o - 5

e Interactive, responsive 511 websites lowa City 10 fowa Falls
e Feature-rich, eyes-free/hands-free mobile 511 apps (i0OS and Android)
e Easy-to-use personalized 511 accounts and text/email notifications

¢ An interactive voice response (IVR) with statewide info, plus
personalized functions

 Specialized truckers’ pages _ g
Povte Directions

e |[ntelligent snowplow integrations

o 1-380 'n both direclions
Shouider closed

¢ Automated Twitter/Facebook feeds 11380 in both directions: termiteer

< tane closure.

¢ A road-condition reporting module (available as a website and mobile
app) that makes it easy for DOTSs to create frequently updated and
clear reports for the public during storms, floods, and more

e An APl data hub for third-party integrators, support REST, XML, and J
JSON \ J

o A wide variety of other cutting-edge features and designs

Figure 4 - CARS mobile app

The Castle Rock CARS solution is used by a wide variety of states and (105 and Androld)

transportation agencies, including Idaho, Kansas, Nebraska, lowa, Indiana, Minnesota, Colorado, Sacramento,
San Diego, British Columbia, and the New York State Thruway Authority. Castle Rock is highly experienced in
working with DOTs and in following the systems engineering process and in migrating from legacy systems to
CARS.

Castle Rock is proud to be leveraging a previous partnership with Parsons as part of our proposal to WVDOT. In
Louisiana, Parsons and Castle Rock successfully integrated INET™ and CARS so that information entered into
the ATMS flowed smoothly and seamlessly into the state’s 511 platform.

We linked together INET’s and CARS's location databases and data services to create clear, easy-to-read,
consistent information for Louisiana 511. That successful INET™M-CARS data integration can be directly
leveraged by West Virginia in its next-generation system.

1.1.3. Project understanding and approach/methodology to achieving project
objectives (§ 4.3.1.3)

Parsons understands that the quality of a major transportation system
plays a significant role in the economic growth and quality of life for
residents in the state of West Virginia. We recognize that West Virginia
hosts a large volume of travelers along several corridors in the
Appalachian region. WVDOT has been responsive to the number of
motorists on West Virginia's roadways by providing a statewide operation
that provides transportation management functions responsible for
gathering traffic information via various sources. The information
collected by roadway devices, information providers, and emergency
management centers in West Virginia is used to disseminate traveler information to the public so that informed
decisions can be made, ultimately increasing mobility and ensuring safety.

With more than 7 years of
operation, the WV511
website serves approximately
400,000 sessions annually,

handles up to 5,000 calls a
day in peak events, and the
mobile app has been

downloaded 45,000 times.

WVDOT has an interesting opportunity to not only maintain the same level of service to all motorists in the
state of West Virginia but also to provide a solution that will go beyond the mandatory requirements that will
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serve as the platform for future growth—a solution that can immediately offer functionality that is noted as
“desirable” in the RFP.

In conjunction with Castle Rock, we will provide a high-quality solution using world-class products that have
been vetted and continue to operate in production environments in Idaho and San Diego. We have worked
independently to address similar needs for West Virginia in the past and have been fortunate to have worked
together as a team to provide a fully integrated solution that mirrors WVDOT’s expectations. The Parsons and
Castle Rock team stands ready to offer exceptional resources and value to WVDOT with its direct knowledge
and experience with transportation-management and traveler-information systems.

ADVANCED TRANSPORTATION MANAGEMENT SYSTEM

Parsons proposes its iINET™ ATMS, which will meet and exceed the
WVDOT ATMS requirements. With more than $6 million in

iINET™ Highlights:

enhancements completed since 2018, iNET™ is the most feature-rich ¢ $6M+ Recent Investment
and production-ready ATMS solution available in the market today. We 5 New Modules including:
initially developed iNET™ in 2007, with 10 modules. Since then, we o CAV

have worked to deploy new major releases each year, with o Traffic Signals
supplementary modules, functionality, and technical enhancements. o Predictive Analytics

In 2017, we invested $500,000 in iINET™ to complete a major ¢ Low Total Cost of Ownership

platform upgrade. Since then, we have invested an additional $6 Easily Customizable
million in INET™ to extend the modules, technology, and functionality
extensively, including five new major functional modules.

Today, our iNET™ ATMS solution is the most technically innovative and functionally rich ATMS solution on the
market. We can proudly say that we are the only ones to successfully integrate certain key functionalities into
our solution. Over the past 25 years, we have also been international ATMS innovators, being the first to
develop and install key ATMS capabilities, hence the reason why we have received 40 awards for ATMS

technology innovations.

Key Technical Features of the Parsons iNET™ ATMS

INET™ architecture is designed for the future. INET™ is architected, designed, and implemented with the
intention to accommodate future enhancements, design changes, and system modifications. The following five
aspects of the INET™ architecture will facilitate future system modifications and enhancements:

¢ Platform independent — iNET™ is based on a J2EE architecture and can run on any platform that
supports Java. Because iNET™ can be used in different environments, this requires less planning and
provides the flexibility to install and maintain the application based on existing IT infrastructure. Providing
a platform-independent solution is becoming more important as the IT industry moves toward a more
pronounced focal point of integrating ecosystems, people, and loT.

e Open source - Using IT open-source solutions allows for technology agility, customizability, community
support, interoperability, and auditability. The INET™ application server being based on open source also
keeps the overall cost down, while ensuring quality based on thousands of developers and hundreds of
production deployments that participate in the development and maintenance of the enterprise system.

e Modularity - As a modular application, when changes to one functional area are required, the other
modules are not usually impacted. This allows for the flexibility of replacing, deleting, or upgrading one
module in the system without impacting the entire system. One advantage of this approach is that it
minimizes (or eliminates) disruption to production systems by removing the need for entire system
restarts. Another advantage to the modular approach is that it minimizes the risks associated with system
upgrades. For example, if only one module is enhanced, there is no risk to other modules during an
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upgrade. The third advantage to a modular approach is that if a module has a severe error and is not
functional, only the features related to that module become unavailable; the rest of the system remains
functional. If this should happen, an administrator can restart one module to restore functionality without
disrupting the entire system.

Configurability - INET™ was designed to allow for customizations. The application is highly configurable,
with the ability to turn on/off features through administrative interfaces. When modifications are made to
the system or to individual features, these modifications are immediately available without a system
restart. This flexibility allows for clients to make system modifications, add and remove features, and set
thresholds and alarms without code changes or system restarts. Administrative user interfaces allow for
dynamic system modifications without code changes or disruption to the production environment.

Fault tolerant - INET™ was designed for fully redundant failover and operations.

INET™ supports ongoing evolution of computer and mobhile technology. Computer and mobile-device
technology continue to evolve at a rapid pace. The INET™ application has been designed (and redesigned) to
make transitioning to evolving technology easier. Our modular framework means existing features already in
place can be expanded in the future. Two areas that nicely position INET™ for ongoing evolution of computer
and mobile-device technology are the INET™ application server’'s adherence to J2EE specifications, the Dojo
framework, and our widely used and proven TMDD2/3 C2C modules.

J2EE platform - The INET™ core system leverages the J2EE

platform, which provides complete and continuously evolving web The iINET™ core system
services support. J2EE also provides separation of business logic leverages the J2EE platform,
from resource and life-cycle management, which allows our which provides complete and
developers to focus on business logic while leveraging future continuously evolving web

updates to the J2EE platform in order to accommodate ongoing services support.
evolution supporting computer and mobile-device technologies.

Dojo toolkit — Our front-end application is built primarily using the Dojo JavaScript Toolkit. Dojo provides
us with a full-stack trusted set of high-quality building blocks used by our ATMS client desktop. Dojo has
been proven for use in very-high-traffic and high-profile sites. Most importantly, Dojo has a very active
community of developers and is continually evolving to current computer and mobile technologies. The
modular approach used by INET™ developers allows us to easily enhance our system to support breaking
technologies.

iNET™ application services — iINET™ is platform independent and can be installed on any operating
system that supports Java. INET™ is compatible with MySQL, SQL Server, or Oracle databases. INET™ can
be run from any location that has internet/intranet access and proper security. As technology continues to
edge toward cloud-based applications and loT, INET™ already has a flexible deployment architecture.
Another technology area that is expanding greatly is the ability to place, process, and analyze large
volumes of data, both structured and unstructured. Big-data analytic platforms often require a cloud
presence for storage and quick retrieval. As this technology continues to evolve, iNET™ already has the
flexibility to be deployed/hosted locally or in the cloud. This is just one example that demonstrates how
the flexibility of the INET™ application can adapt to newer technologies as they evolve.

iNET™ mobile technology - iINET™ mobile software uses hybrid technology (JavaScript and/or HTML 5).
This technology is preferable to a native application because the design navigates using basic web
applications, as opposed to device-specific features. Hybrid mobile applications are quicker to deploy and
easier to maintain. As phone vendors update and enhance their platforms, hybrid mobile applications are
generally not impacted.

C2C module - This module provides a simplistic web interface tor exchanging information with iINET™, As
technologies continue to emerge, the ability for INET™ to interface with other systems, to either consume
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data or to provide information, will become more crucial. With its web interface and ability to translate
information into standard XML for use by iNET™, this module could play a big part in quickly integrating
with new technologies, including mobile and loT.

Key Innovative Features of the Parsons iNET™ ATMS

iINET™ consists of an advanced traffic management platform with 34 functional modules, five of which were
newly released in December 2018, with additional features completed in 2019. The system is designed and
architected to enable our customers to implement the modules necessary to meet defined requirements and
to enable customers to expand their systems over time by adopting new modules as requirements expand.
Adding additional modules to the proposed iINET™ system for the State of West Virginia would only require
additional license fees and minimum engineering services to activate and integrate the capability(ies) into the
operational system. Figure 5 illustrates the INET™ module list.
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Figure 5 - INET™ Modules
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To meet the WYDOT ATMS RFP requirements, the proposed solution will include the following modules:
¢ Video/Closed-Circuit Television °

e Maps

e System Administration &

Security (SAS)

e Vehicle Detection System (VDS)
¢ Dynamic Message Sign (DMS)
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Table 6 is a description of all INET™ modules that are included in this proposal. The iINET™ platform is the right
choice for WVDOT to procure as it not only provides the best solution in the market to meet the RFP
requirements but also provides a platform to expand as the state's advanced traffic management system.

Table 6 - iNET™ Modules

BASE MODULES

The map module uses a browser-based Ul that provides a feature-rich application easily accessible from the
internet. A highly detailed, geographically precise map provides a real-time interactive interface to the ATMS,
with easy access to controllable field devices. The system can be configured to use a variety of mapping
sources, including ESRI, HERE, Google AP, OpenStreets, Bing, and DM Solutions.

The SAS module provides the security component to meet the dynamic operational needs of HA and RWS.

Access and control rights to manage events (e.g., incidents and planned events) and ITS field infrastructure
can be granted on a per-user, per-group, or per-device basis to support overlapping control responsibilities
between agencies’ various regional centers. Global system parameters, such as afarm thresholds, are also

configured through this module.
loT AND DEVICE CONTROL MODULES

The VDS/congestion-monitoring module uses a wide variety of vehicle detection technologies, including the
HA’s various vehicle-detection sensor types. This module allows users to view real-time roadway traffic
conditions by analyzing traffic speeds, volumes, and occupancy through the use of color-coded icons on the
map. Data normalization and failure management algorithms are applied to ensure data validity.

The DMS module communicates with both fixed and portable DMS signs of varying sizes to disseminate
information to motorists. We have a large library of DMS device protocols, including National Transportation
Communications for ITS Protocol (NTCIP) v1, NTCIPv2, and other proprietary protocols. Additionally, this
module provides a scheduler for users to schedule messages and an AMBER Alert feature.

© 6

The video/CCTV module offers an end-to-end solution for viewing, controlling, and maintaining the cameras in
the system. All standard digital formats are supported, and key features include camera control, camera
presets, camera tours, video recording, camera locking, and user priority override, as well as video wall

configuration and control.

The ESS module enables users to observe real-time weather conditions, such as surface conditions,
temperatures, wind speed, and wind direction, from roadside ESS stations. Color-coded icons on the map
quickly alert the user to potentially hazardous conditions. This module is also capabie of controlling and
monitoring anti-icing systems.

The winter maintenance module is used to monitor and control snow-plow maintenance operations in the
field. The module receives information from the operator, spreader controller, GPS receiver, and plow-blade
sensors. This information is made available via an integrated cellular data modem to the iNET™ software.

00O E

M

The intelligent parking (IP) module assists motorists in finding available parking. The module can operate
using a variety of data sources, such as integration to an existing system, in/out counter system, and
individual bay monitoring, using hardwired or wireless sensors.

The CAD module provides for interfaces with CAD systems from various agencies (e.g., highway patrol, police,
and fire) to display critical roadway-related event information in real time.

The TSS module is a full traffic-signal monitoring and control system that includes adaptive traffic-signal
control functionality. The system includes real-time analytics, arterial traffic signal performance measures
(ATSPMs), and integration with the other system modules including ramp metering and DSS.
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DATA ANALYTICS, DECISION SUPPORT, AND ARTIFICIAL INTELLIGENCE

The ATM module manages and controls traffic demand to efficiently use the available capacity of
transportation facilities. This module employs various ATM strategies, including VSLs, DLM, dynamic shoulder
use, queue-end waming, reversible lanes, and junction control.

The event management module provides an intuitive interface that allows users to create, monitor, manage,
and remove scheduled and unscheduled events. A vast set of transportation event attributes are supported,
such as lane blockage pattems, severe injuries, and property damage. Alerts to the user can be configured.

The DSS/response plans module allows users to quickly respond to events by providing recommendations for
DMS selection and message generation; HAR selection and message generation; operator actions; and
automatic electronic notifications through text messages, email, fax, and telephone. Qur unigue rules-based
response plan engine allows for easy customization based on operational needs.

The congestion signing/TT module provides travel-time information to the public by posting messages on
DMS. Key features include customizable target destinations, multi-route destinations, scheduling of
operations, and 20 formatting choices. This module now uses Al/ML technology to predict travel times.

The DAR module logs and stores all pertinent traffic and event information. The data can be retrieved and
viewed in a report format. Reports include VDS traffic data (30-second; 5-minute; 15-minute; and hourly,
daily, and monthly reports), event summary, DMS message history, CCTV activity, user activity, and inventory
audit. These reports also can be exported to other file formats. This module will be used for tracking and
reporting the key performance indicators.

EXTERNAL SYSTEM MODULES

The G2C module is the gateway to send and receive data to and from the iNET™ ATMS and those systems that
are external to the HA and RWS (e.g., for other agencies and municipalities). This module will also be used, as
applicable, to exchange information between adjacent regions. This module manages interaction with legacy
systems, partners, and agencies. Data is shared via secure internet, intranet, or extranet connections.
Standard NTCIP 2306/traffic management data dictionary (TMDD) interfaces are available.

0006

511 PLATFORM/TRAVELER INFORMATION SYSTEM

Castle Rock offers WVDOT something new, different, and innovative for its next-generation 511: a totally
upgraded, coordinated, intuitive, and easy-to-use 511 platform that provides traveler information clearly and
consistently across 511 channels. Instead of working with multiple vendors on uncoordinated and inconsistent
products, WVDOT will have a “one-stop-shop” 511 vendor with Castle Rock. With our proposal, “One-stop-shop”
doesn’t mean compromising on quality, either. Our 511 user interfaces are more innovative, up-to-date, and
user-friendly than the competition.

In addition to its ongoing commitment to innovation and renewal, Castle Rock’s 511 platforms are among the
most heavily used in the United States. Table 7 demonstrates recent 511 website and mobile app usage stats
from some of Castle Rock's clients.

Table 3 - Recent 511 Website and Mobile App Usage Statistics

FY2019
511 WEBSITE/MOBILE APP FY 2019
CARS STATE POPULATION SESSIONS 511 PHONE CALLS
ldaho 1.7 million 5,610,392 visits 145,266
lowa 3.1 million 15,058,653 visits 229,143
Minnesota 5.6 million 20,439,217 visits 254,426
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FY 2019
511 WEBSITE/ MOBILE APP FY 2019
CARS STATE POPULATION SESSIONS 511 PHONE CALLS
Nebraska 1.9 million 7,586,876 visits 380,098

Table shows annual web and app sessions for each of the states shown, as collected by Google Analytics

Castle Rock looks forward to working with WYDOT to help increase public usage of its 511 platform. For every
click your operators make in the ATMS, we want to reach as many people as possible who might be impacted

by the information.

The key reasons for Castle Rock’s demonstrated 511 successes include the following:

» Expert knowledge, based on years of feedback from clients and 511 users in many states, about what is
most important to 511 visitors

o Clear commitment to delivering information to rural users with low-bandwidth or no internet connections
e Proven ability to scale the systems up and down to meet 511 demand during major events and crises,
cost-effectively

e Castle Rock’s process of continued renewal of all 511 modules, ensuring they stay current, and up to
date

Castle Rock’s Vision for the Next-Generation West Virginia 511 Platform

With its new RFP, WVYDOT is seeking an ATMS and 511 that either meet or exceed the functionality and
performance of its existing platform. Castle Rock’s comprehensive 511 offering will exceed WVDOT's current
functionality for all modules, resulting in a major new upgrade for the DOT and the people of West Virginia.

Following are specific examples of how the CARS platform offers WVDOT a better, more innovative 511 service:

¢ Interactive “traffic stories” that integrate information from multiple sources, rather than just dropping
clickable icons on a map

¢ Beautiful road condition and weather displays for 511 users, including radar, weather forecasts, CAP
alerts, integrated RWIS and snow plow cameras, and more.

e Comprehensive trucker information with beautiful, clear displays

o Near real-time updates: Our CARS modules update their information within seconds of receiving updates
from the ATMS.

e Clear, coordinated information and links across all 511 channels

¢ An innovative road condition reporting system that makes it quick and easy for WVDQT to update road
conditions, statewide, using a computer or i0S/Android app.

s Interactive user onboarding for new 511 users

« Built-in social media sharing for specific events and cameras, allowing your users to spread the word
about ATMS events and share cameras

e Comprehensive, coordinated Your 511 personalized account features across the website, mobile app,
and [VR

e My Favorite Camera functionality

e Tweets that include links to individual event reports

e The ability for public users to give feedback on individual events

s And more
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Our menu of proven, production-ready modules will provide WVDOT with an innovative new 511 launch well
before its deadline. A summary of the proposed Castle Rock solution components follows:

OneWeb: A 511 Website for 2020 and Beyond
We are pleased to offer WWDOT our fourth-generation OneWeb module for its new 511 website. Its responsive
and up-to-date design will allow WVDOT to make the most of the information it creates in its ATMS.

OneWeb not only meets 100 percent of the RFP requirements but does so with elegance, thoughtfulness, and
a user-focus. Instead of simply placing icons on the map with difficult-to-read popups, OneWeb emphasizes the
critical information that travelers need to see right away. And, it works elegantly on screens of all sizes.

Personalization is an important part of making 511 o 9 Q
accessible and convenient to use. Castle Rock has offered
personalized Your 511 accounts on its 511 platform for
more than 10 years—and new users continue to sign up
every month.

ii0yes0x=

.Your 511 accounts personalize and coordinate the content

the users get on the 511 website, phone, and mobile app, Ao e P
while also offering customized text and email alerts. 511 T —
also includes DMS, RWIS, trucker restrictions, and other .
layers of interest to WVDOT. L ——
OneApp: A Comprehensive 511 Mobile App for Your ﬂ'._.
Pocket

@G o @ Q

Our usage statistics, including in the most rural states,
show that the majority of 511 web site users are using
smart phones—many more than who are using laptops or
desktops. For that reason, it is important that WWDOT's
new 511 site adapts to small screens.

Figure 6 - Snow Plows and Dashcams on Castle
Rock’s 511 Website in lowa

Castle Rock both understands and honors the importance of maintaining 511 IVRs for rural or no-bandwidth
users, and we also recognize the importance of offering a superb 511 mobile app for smart phone users.

Castle Rock built the first version of its 511 mobile app (for both i0OS and Android native platforms) in 2013-
2014 for the Minnesota Department of Transportation and has since rolled it out for several other states and
agencies. Even the very first version of the app was designed to be consistent, coordinated, and integrated
with the 511 website and 511 IVR.

The Castle Rock 511 app consistently receives the highest ratings and largest numbers of downloads in the
511 category. Like WVDOT does today, Castle Rock currently offer different “flavors” of the app for general
highway and truckers, the latter emphasizing size/weight restrictions, truck ramps, and other information types
of particular interest to commercial vehicle operators.
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Figure 7 - Castle Rock 511 App

Castle Rock’s 511 mobile app was also among the first to support full hands-free, eyes-free functionality. The
app’s talking feature leverages the user’s geolocation to describe downstream events and truck-parking
availability.

Castle Rock’s 511 mobile app is
also an industry standout in that
it includes complete Your 511
account creation, management,
and text/email alert scheduling
functions. It also includes easy-
to-use detour displays.

5 W5 0100 Sronis font ind

Ali 511 personalization features
are available on the 511 website
and mobile app, and users can
seamiessly move back and forth
between the two platforms to
access and manage their
account info.

Social Media: Auto-Tweets
Castle Rock’s Alert B module Figure 8 - 511 Mobile App

auto-tweets event and floodgate

messages to one or more Twitter/Facebook feeds, just like WVDOT does today. As a value add, Castle Rock’s
module also includes a shortened URL that takes the user directly to the event on the 511 website, where they
can see the full details. This is another example of how all aspects of Castle Rock’s ATIS platform are

coordinated and integrated.

Castle Rock’s IVR: The Original
Castle Rock is a well-known pioneer of 511 phone systems. It built the first version of its fully automated CARS-

511 IVR module in 2001-2002, originally for the Minnesota Department of Transportation. By deploying the
CARS-511 IVR module, many U.S. states became FHWA-recognized early adopters of 511.

Some key differentiators of the IVR platform include the following:
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» All VXML coding is done in-house by Castle Rock, so that minor dialog changes and tweaks can be made
quickly and efficiently as part of its 0&M service

¢ Floodgate messaging that is fully consistent with the web site and mobile app.
e Distributed call center with no built-in cap on the number of simultaneous calls
¢ No bursting rates

e Integration with Your 511 accounts, greeting callers who have opted-in by name and playing customized
info

CARS-Segment: The Leading Tool for Road-Condition
Reporting
The road-condition reporting module, CARS-Segment, was
first launched in 2006. It is used by lowa DOT, Minnesota
DOT, the ITD, Indiana DOT, Nebraska DOT, and British
Columbia—all geographies of North America that experience
major winter storms.

CARS-Segment includes the following key components:

1. Segment definition tool: this map-based tool allows the
DOT to specify the boundaries of its winter reporting
segments for all statewide roads. The tool includes built-in
data-quality checking intelligence to confirm that all state Figure 9 - Road-Condition Reports From CARS-
highways are included in the segment definitions, without Segment on 511 Web
“gaps” or missing links between reporting segments.

2. A web-based winter road-condition reporting interface, accessible through any standard web browser, that
allows authorized users to create winter road-condition reports with a few clicks of the mouse or taps of the
screen. Users can find specific segments by route, county, district, or maintenance garage.

3. A mobile app version of the winter road-condition reporting tool. It is available in both i0S and Android.

CARS-Segment makes it easy to provide quick updates to statewide road conditions. It also aggregates similar
adjacent reports, reducing the clutter on 511.

Real-Time Truck-Parking Specialists

Castle Rock has worked with two states—Minnesota and lowa—as part of the TPIMS (Truck Parking Information
Management System) project to integrate real-time truck parking into the 511 website and mobile app. With
usability at the forefront of the design and planning, Castle Rock has carefully designed interfaces that really
bring this information to life for 511 users.

The screenshot below, for example, shows how real-time truck-parking information is integrated into 511.
Carefully laid-out displays make multiple parking camera angles available in a single view, along with color-
coded information regarding parking spat availability. The next downstream parking lot's information is
presented simultaneously, including the winter driving report.
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Figure 10 - Real-Time Truck-Parking Integration on the Public Sites

The mobile app displays this information in a clear and consistent way (Figure 10). In addition to real-time
truck parking, the system includes the following truck-specific layers on the 511 website and mobile app:

» Rest areas (including a tool for updating the status of each rest area, indicating if it is closed and the
reason why)

e Truck ramp locations and info

e Clear information about size-weight restrictions on the map and in textual displays

e Weigh station information

+ Roundabouts with size/weight restrictions

e Spring breakup restrictions

e Mountain pass displays, which give integrated information for truckers at mountain pass locations (this
may be of special interest to West Virginia, given its mountainous terrain)

CARS-API: An Open Data Feed for Third-Party Integrators
Castle Rock’s CARS platform has followed the “open data” principle from Day 1. CARS has always included

open-access data for the public 511 information. Today, we offer an open API with XML and JSON feeds for
third-party data integrators. Hundreds of third parties make use of our API to create new products, provide data
for research and planning projects, feed CVO permitting tools, and more.

In addition to meeting the project requirements and offering several value-adds, Castle Rock is pleased to offer
WVDOT a solution in which all of its 511 “desirables” are also included. A quick summary is below.

Desired 511 Functionality

Your 511 Accounts - Personalized Alerts
Personalization is a great way to make 511 accessible and convenient to use. Your 511 accounts personalize

and coordinate the content the users get on the 511 website, phone, and mobile app, while also offering
customized text and email alerts,
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Figure 11 - Save a Custom Area in Your 511

With a Your 511 account on the OneWeb platform, public users can do the following:

» Create and save favorite routes, address to address, or with

way points using Google Maps search "Hello, Jen. There are currently

] no delays on your home to work
* Create and save favorite areas (custom polygons, as

illustrated above)

route. To hear about your other
saved routes, press or say 1."

¢ Save favorite cameras
¢ Schedule text message alerts for favorite routes and areas (free and unlimited, no per-message costs)
e Schedule email alerts for favorite routes and areas

¢ Opt-in to hearing personalized info when phoning the 511 IVR

e Give feedback on individual 511 events

e Sign up for travel-time alerts (optional)

There is also an option to sign up for CVO updates, which include size and weight restriction information.
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Figure 12 - Size and Weight Restriction Information

Multimodal trip planning is also fully supported. Users can plan, compare, and save routes by highway, transit,
bicycle, or walking. Personalization functions can be created and managed on both the website and the mobile
app.

Scrolling Banner
The Castle Rock 511 solution has included a scrolling banner for more than a decade. The scrolling banner

message needs to be created only once by WVDOT operators—and it automatically updates on the phone IVR,
web site, and mobile app within seconds.

The scrolling banner is better than those offered by the competition for at least the following reasons:
1. Enter it once, and it appears on the phone, web, and mobile app

2. Automatically finds Priority 1 (severe) incidents imported from the ATMS and includes them in the scrolling
banner with a link to the event, so operators don’t have to create duplicative scrolling messages

3. Custom, free-text scrolling messages, to be created by operators

Scrolling messages include links that the 511 user can click to get more information, either about the Priority 1
event or the custom floodgate message.
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Figure 14 - Automated Twitter Travel Alerts Feed

the events that triggered them on the 511 website.

Speed Maps

The proposed solution meets the WVDOT's desire for speeds on most or all roads because of Castle Rock’s use
of the Google Maps traffic layer on the 511 website and mobile app. Our inter-agency license makes Google a
cost-effective and affordable option for WVDOT, with an improved user experience over the HERE maps used

today.
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Figure 15 - Google Maps Traffic Layer on 511 Website and Mobile App

ATMS Software, System Architecture

Parsons proposes its INET™ ATMS to meet and exceed the WVDOT ATMS
implementation and maintenance services RFP. With more than $6 million in Our iNET™ ATMS
enhancements completed in the last two years, INET™ is the most feature-rich Qs R Rele] 1ol (28
production-ready ATMS solution available in the market today. The INET™ high-performance, high-
ATMS is deployed as a scalable, high-performance, high-availability system availability system.

that will enable WVDOT to achieve all the objectives for the improved system.

Our iNET™ ATMS:solution uses a flexible deployment model, compatible with most X86-based, enterprise-grade
platforms. We understand the necessity to minimize system downtimes during transition to a new platform and
as such, Parsons team will procure the necessary hardware to setup the acceptance testing environment using
funds from the IDIQ budget line item referenced in 4.2.2.17. Once acceptance has been obtained, the
environment will be promoted to production and we will work with WVDOT to transition existing hardware to be
utilized as a To ensure maximum benefit from investments already made by WVDOT in existing hardware and
software, INET™ will be deployed using the existing hardware platforms made available by WVDQT for this
project. We have included all additional components necessary to provide a performant, and high-availability
system and to satisfy all functional requirements for the project. These components are described below.

System Architecture

The Parsons team has defined a world-class solution that will meet WWDOT's expectations for all mandatory
and all desired functionality of the next ATMS and 511 Platform. Our team is leveraging past experiences to
provide a proven and successful solution. As illustrated in the diagram below, the Parsons INET™ platform will
be directly integrated with the Castle Rock 511 Traveler Information solution that will exceed the WvDOT
requirements and provide a foundation for future expansion in the state of West Virginia.
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Figure 16 - System Architecture

We will deploy INET™ cluster and Neverfail Availability Engine integration, providing an industry-proven, high-
availability disaster-recovery platform for the WYDOT ATMS.

The proposed configuration satisfies Requirement 4.17 performance requirements by allowing the ATMS
application to remain operational through hardware, network and other system failures. Qur iINET™
multilayered approach to system availability is simple to manage, while providing state-of-the-art system
availability and scalability. The iINET™ solution provides several levels of redundancy to support the 99.9%
uptime stated in requirement 4.17.14. This solution also provides the appropriate processing power to meet
the high-performance metrics stated in Requirements 4.17.1.5-7. A high-level representation of the proposed
deployment architecture is provided below. Core features of the solution are numbered in the following
diagram. Each numbered item is described below.

1. Qualifications and Experience 30



STATE OF WEST VIRGINIA - ATMS and 511 Platform (6319C0040)
Solicitation Number: CRFP 0803 DOT2000000001

PC Server Room
Management N @\
e ;

Video 7@ Video
Never Fail /®// ATMS DB
ATMS DB ATMS APP C2

g
ATMS - C1 WATMSAPPMP
%]

VMware ESX Never Fail Channel ViMware ESX
VM-HOST-01 @ VM-HOST-02

Figure 17 - Proposed Deployment Architecture

. INET™ application cluster — The iNET™ application cluster consists of two active virtual servers deployed in
the data center virtual server cluster. The iNET™ cluster servers synchronize session and device data in real-
time to provide seamless failover for clients when a failure on one cluster server occurs. Another benefit of
this configuration is that most application updates can be applied to one active server and tested without
disrupting operations. This functionality is described in greater detail later in this document.

a. Additional iINET™ cluster servers can be added as necessary, allowing the system to scale as necessary.
Single iNET™ servers have been load tested to support hundreds of concurrent clients.

. Neverfail availability server pair - The Primary INET™ cluster server will also be configured with Neverfail real-
time replication to a hot-standby (passive) server. Neverfail Engine monitors the application and server health
and will automatically fail-over services to the hot-standby server when necessary.

. Neverfail SQL database replication - Two Microsoft SQL database servers are also configured as a Neverfail
pair. Neverfail manages replication of all data to the secondary (data center hot-standby database server).

a. Neverfail database replication provides a lower-cost and easy-to-manage solution compared to
traditional SQL replication solutions, eliminating the need to purchase enterprise licensing or deploy
complex availability systems for SQL clusters.

. Failover and failback management - Neverfail manages heaith monitoring and the failover process, including
failover operations for the application and database servers, as well as supporting applications such as video
management, monitoring, reporting, and management services, when necessary. Failback operations are also
managed through Neverfail ending with a simple one-click operation.

. Video services - iNET™ video services will be deployed on hardware procured by Parsons during the
development and transition period. Thel4 Dell servers provided by WVDOT will become spares and will be
utilized to scale as necessary after acceptance and system transition has occurred. iNET™ provides a robust
set of video management and video distribution features including the following:

a. INET™ integrates with EvoStream Media Server to provide low-latency video streaming in HTML-5
capable browsers, bandwidth management, and transcoding capabilities.
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b. INET™ provides an advanced desktop client, providing operators a personal-video-wall interface that can
be managed through the client.

c. INET™ manages inventory; connections to CCTV devices across multiple video servers allows
aggregation of connections, bandwidth management, transcoding, and snapshot collection for a variety
of devices. iNET™ Video supports streams from all H.264 and MJPEG, including RTSP/RTMP streams.

d. iINET™ desktop player additionally supports streaming of MPEG-4 RTSP/RTMP video sources.

6. High-availability replication - Neverfail channel efficiently replicates data between active and hot-standby
servers hosted on the PCC virtual server cluster. The servers in the PCC share a virtual public IP allowing
clients to seamlessly connect to the active server when any failover occurs. The same cluster-based
configuration can also run on physical servers or a mix of physical and virtual servers as required. We have
specified a high-availability KEMP load balancer pair that will monitor the health of each application and
seamlessly re-direct clients to a healthy server when necessary.

INET™ SERVER SPECIFICATIONS

CORE INET™ ATMS

The Parsons team will deploy the INET™ ATMS solution to virtual servers running on upgraded server hardware
procured using IDIQ funding. This platform will be utilized for initial buildout and acceptance of the ATMS
solution and will be promoted to production once acceptance has been obtained. We have reviewed the
hardware specifications provided by WVDOT in Section 4.2 of the RFP and have validated that our solution can
operate and meet functional requirements using the existing equipment and software. As such we will utilize
the existing hardware platform to scale the production ATMS as necessary and to provide a test environment
for validation of upgrades and new versions. As stated in Addendum 2, additional hardware details will be
provided to the successful bidder, and we will work with WVDOT to complete any modifications or upgrades
necessary using IDIQ funds. Recommended server requirements are listed in the iNET™ Server Requirements
section below:

INET™ SERVER REQUIREMENTS

Three INET™ application VMSs provide local clustering and failover and remote disaster-recovery capabilities,
which will be deployed to server infrastructure located at the primary data center.

Table 4 - iNET™ Server Requirements
ROOT ADDITIONAL

PARTITION PARTITION MEMORY
DESCRIPTION OPERATING SYSTEM (GB) (GB) CORES (GB) QUANTITY
iNET™ Application '
Server Primary Cluster | ' ndows Server 100 160 8+ 32 2
2016 or greater
VM
INET™ Application .
Server Secondary ‘2’(‘)“1?2? Sr‘:;‘;:: 100 160 g 32 2
ClusterVM g
iNET™ Application Windows Server )
Server Hot-Standby VM 2016 or greater 199 4ed 8 <2 2
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INET™ PRODUCTION DATABASE SERVER REQUIREMENTS

Three database VM servers running Windows 2016 or greater and Microsoft SQL server standard are
required to provide local replication and high availability.

Table 5 - INET™ Production Database Server Requirements
ROOT ADDITIONAL

PARTITION  PARTITION MEMORY
DESCRIPTION OPERATING SYSTEM (GB) (GB) CORES (GB)  QUANTITY
|NEI'_'M Database Server | Windows Server 2016 100 1200 g* 32 9
Primary Cluster VM or greater
iINET™ Database Server | Windows Server 2016 "
Secondary Cluster VM or greater 100 1200 8 32 2

*Note: 2 sockets with a minimum or 4 cores per socket are typically used, additional CPU may be necessary
for large deployments.

VIDEO DISTRIBUTION / ANALYTICS

We propose to utilize the existing Citilog solution for video analytics and validate that the existing features can
be used to satisfy project requirements. Our video solutions support deployment on most enterprise-grade
hardware and will utilize a combination of Parsons and WVDOT provided hardware. Some enhancements and
upgrades may be necessary, and we will work with WVDOT to optimize hardware and software components
using IDIQ funding.

INET™ PRODUCTION SUPPORT SERVER REQUIREMENTS

Two video server VMSs will be deployed to support on-demand recording and snapshot collection. We will
provide additional video distribution servers using IDIQ funding to support video distribution during the initial
buildout and acceptance. Parsons will leverage Citilog video analytic servers specified in RFP Section 4.2 for
video analytic services. We have also included the necessary licenses to enhance the existing distribution
systems by deploying EvoStream Media Server and integration with the iINET™ platform.

Two VMSs will be deployed to support system management functions such as Neverfail and system monitoring.
One physical server will be deployed to support tableau, archive, and reporting features.

Table 6 - iINET™ Production Support Server Requirements

DESCRIPTION OPERATING SYSTEM ROOT ADDITIONAL  CORES MEMORY  QUANTITY
PARTITION  PARTITION (GB)
(GB) (GB)
INET™ Video Primary Windows Server 100 1200 8* 64 14
VM 2016 or greater
Neverfail and Windows Server 100 1200 8* 16 2
Management VM 2016 or greater

INET™ NONPRODUCTION SERVER REQUIREMENTS

The Parsons team will deploy a non-production Testing environment in order to provide on-going testing of new
upgrades and operator training. The Testing environment will be created initially with Parsons provided
hardware and then migrated to existing WVDOT hardware post-acceptance.
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Table 7 - iINET™ Nonproduction Server Regquirements

ROOT ADDITIONAL
PARTITION PARTITION MEMORY
APPLICATION OPERATING SYSTEM (GB) (GB) CORES (GB) QUANTITY

iNET™ Application Windows Server
Servers 2016 or greater e bet ¥ & 2

iNET™ Database Server | Windows Server
(VM) 2016 or greater 100 160 4 16 L

iNET™ Reporting Server | Windows Server
(VM) 2016 or greater 10 A 4 - ¢

* Nonproduction database partitions may be reduced or thin provisioned as required by client

infrastructure.

Note: additional resources and VMS may be required based on HA and DR design requirements

INET™ Database Storage Requirements

Archive database storage has been estimated based on project requirements. This estimate may be affected
by additional devices or frequency changes. We have verified that the proposed equipment as well as
equipment provided to this project by WVDOT will satisfy project requirements.

INET™ Database Requirements

The database servers used by the INET™ solution and recommended configurations are described below.
iINET™ is compatible with a variety of enterprise database solutions. We have recommended integration with
Microsoft SQL server standard and Neverfail database replication features for this project.

Table 8 - iNET™ Database Requirements

DATABASE DESCRIPTION SIZE (GB) ACCESS
iNET™ Production iNET™ configuration data 50 iNET™ Production Application Server and
Configuration DB Report Server
iNET™ Production INET™ status, traffic and 1200 iNET™ Production Application Server and
Archive DB event historical data Report Server
INET™ Nonproduction | o1 configuration data iNET™ Nonproduction Application Server
; (development and test 20
Configuration DB . and Report Server
environment)
iINET™ status, traffic and
iNET™ Nonproduction event historical data iNET™ Nonproduction Application Server
) 100
Archive DB (development and test and Report Server
environment)
iNET™ Archive and Analytics | Stores historical data and DENRRnaroduchan Appllganoq Saer
5 2000 and Report Server, Reporting Clients,
DB analytics tables

Tableau Server
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Client Workstation Requirements

High-performance workstations are recommended to provide WVDOT users with the best iINET™ experience.
We are proposing to use IDIQ funding to provide upgraded workstation computers including two (2) monitors
per workstation, in order to mitigate any possible workstation performance issues using the existing

equipment.
Table 9 - iNET™ Browser-Based Ul Platform Regquirements
ITEM DESCRIPTION QUANTITY

Intel Xeon (Quad core HT Turbo,10MB), or I5 or better CPU
Windows 7/10
16 GB DDR3 RDIMM 8

Workstations 1GB graphics card (workstations)
500GB SATA (10K RPM) 16 (monitors)
Endpoint Security
2x 23-inch Monitor - P2314H

Server COTS Software

Table 10 - Server COTS Software

ITEM DESCRIPTION QUANTITY
Server0S Microsoft W.|ndows Server 2016 Standard or greater for production and 17
nonproduction servers.
. The client will provide endpoint protection license and install for
Antivirus . . . 32
production and nonproduction servers and workstations.
Wildfly Application server used by INET™ application. 4
Microsoft SQL Standard Used for INET™ database and archive instances. 5
2012 or greater
Microsoft SQL server | Requested to be installed on iINET™ application and DB SQL servers for 3
management studio management and troubleshooting operations.
.NET Requirements for SQL management studio installation.
Java OpenJDK Deployed with iNET™ application servers during iNET™ configuration.
Jasper Reports . . I
Community Edition 6.5 Reporting services installed on INET™ report seivers. 2
PostgreSQL Jasper reports DB on iNET™ report servers. 2
JavaJRE Installed with Jasper Reports on INET™ report servers. 4
EvoStream Media Server | Video streaming servers integrated with iINET™ video services. 14
Neverfail Fowtserver pairs, with tertiary license for DR support and installation 4
services.
Patgh .mg S0 - AlienVault client and LanGuard client. 32
vulnerability scanning
1 server, 10
Bl and ad-hoc reporting | Tableau Server, desktop professional, and user licenses. GEVEIoRErS,
20 server
interactors
35
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System Security

Using its extensive security experience, Parsons will provide a comprehensive system security plan based on
FIPS 199 risk assessment and provide required NIST-800-53 controls and reporting procedures to satisfy all
security requirements including Requirements 4.2.2.12.1-4. For decades Parsons worked behind the scenes
delivering cybersecurity services to protect our customers’ most-sensitive information and valued critical
infrastructure. Our customers include the Intelligence Community, federal and state agencies, the DoD, and
commercial enterprises. WYDOT can select us with full confidence that our system security deliverables and
implementation will exceed all requirements and expectations for this project. Our proposed components,
which will be used to satisfy security requirements for this project, have been included in our base system price
and are described below.

SYSTEM SECURITY PLATFORM - PROTECTION, DETECTION, AUDIT, AND LOGGING

We have included McAfee and AlienVault licenses in the cost proposal to provide a comprehensive system
security platform. AlienVault® Unified Security Management® (USM) delivers powerful threat detection,
incident response, and compliance management across cloud, on-premises, and hybrid environments. McAfee
Endpoint Security will be deployed to provide core threat prevention, state-of-the art techniques to identify
malicious code based on appearance and behavior, application containment, and endpoint detection and
response.

SERVER VULNERABILITY SCANNING AND PATCHING

We have included GFI LanGuard in our base cost proposal. GFl LanGuard provides comprehensive patching
and vulnerability management, change management, and inventory assessment for all servers used by our
solution. We will deploy updates on a monthly schedule to ensure system security. Updates will be deployed
first to staging environments, verified, and then deployed to production on an approved maintenance
schedule.

NEXT GENERATION FIREWALL

To satisfy Requirements 4.2.2.12, the Cisco ASA 5545
Series Firewall with FirePOWER services is proposed, which
will enable secure deployment mission-critical applications
and networks in a highly reliable manner, while providing
significant investment protection and lower operational costs through its unique, modular design. Cisco ASA
combines the most deployed stateful inspection firewall in the industry with industry-leading Sourcefire threat
and advanced malware protection in a single device. Firepower Services provide several advanced capabilities
including: Clustering and HA services, Network Firewall Routing, Switching, Intrusion Prevention, Application
Visibility and Control, Firesight Analytics and Automation, Advanced Malware Protection, Built-in Network
Profiling, URL filtering, Identity Policy control and VPN. The Proposed model meets or exceeds the specific
Security and Access Control requirements outlined below.

Table 11 -Security Appliance Requirements

Stateful inspection throughput (max1) 3 Gbps
Stateful inspection throughput (multiprotocol2) 1.5 Gbps
Maximum application visibility and control (AVC) throughput 1,500 Mbps
Maximum AVC and NGIPS throughput 1,000 Mbps
Maximum concurrent sessions 750,000
Maximum new connections per second 30,000
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Application control (AVC) or NGIPS sizing throughput [440 byte HTTP]3 575 Mbps
Packets per second (64 byte) 900,000
Maximum 3DES/AES VPN throughput4 400 Mbps
Maximum site-to-site and IPsec IKEv1 client VPN user sessions4 2,500
Maximum Cisco AnyConnect IKEv2 remote access VPN or clientless VPN 2500

user sessions5 4

Cisco Cloud Web Security users6 5000

VLANSs 300
High-availability support A/Aand A/S
Integrated I/0 8-port 10/100/1000
Bxpansion 1/0 6-port 10/ i?'(IJEO(/S }:(;?O or 6-port

Network Architecture

The Parsons team is industry experts in network design and architecture. We understand the necessity of a
solid network backbone for ATMS systems that incorporate video streaming and distribution components. We
have evaluated the current network requirements as outlined in the RFP and have determined that the existing
agreements and network pipes are able to support the Parsons iNET™ ATMS and Video Distribution solution.

=N '
~~
e DMS (64)|
. . s S Wireless ITS
; Network ESS (41)
; E911 CAD Truck
= TPMS : Cegtzers Parking ccTv
b : Sensors
DR Workstation | ; 220 | (109)
! ! ]
>% : 400mbps WAN
H [ NextGEN [
; ' Y Firewall
. .g § 1 i CARS 511
Be | Pe = = i o
NETVM iNETVM 22 Pe : 1 1
Hostl  Host2  inevvigeo  CitilogV/A E I—
Distribution ' = =
i Alpha Technologies Data Center (Bldg 6000) ; — iy
""""""""""""""""""""""""""""""""""" ™C SE
‘ . Workstations () Workstations (2)
5 % 1Gig Multipath/Carrier Fiber

- pree ‘ |
Workstation ~ Workstation

100mbps {metro ring / single path) %‘7 VICADS Video Wall
: WV Tumpike Authority Facility | WVDOH Traffic Management Center

Figure 18 - Network Architecture
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Parsons is prepared to enter an agreement with Alpha Technologies to provide the necessary network paths to
support the following requirements:

e 400Mbps Internet / WAN connection (CAD / ITS Device Network)

» 100Mbps Metro Ring connection to West Virginia Parkways Authority (WV Turnpike)

s 1Gbps Multipath / Carrier connection to Traffic Management Center

It is our assumption that costs related to network communications infrastructure and connections to/from the
TMC, data center, WV Turnpike Authority and Internet are covered by the cost line item Communications
system and services required to provide the ATMS and associated operations desired - Years 2 - 8.

NOTE: Parsons recommends performing regular backups to an offsite facility or to cold storage at the Traffic
Management Center.

FAILOVER AND APPLICATION HIGH AVAILABILITY

An active/warm-standby Neverfail continuity cluster will be deployed and configured to provide high availability
in the PCC server room cluster and disaster-recovery (DR) server configurations. Neverfail efficiently manages
data replication between the active and passive MSSQL servers in the PCC server room.

Neverfail Continuity Engine consists of the engine management service that is used to deploy and manage the
Neverfail engine service that provides for MSSQL application-aware continuous availability.

Using the engine management service, administrators can manage the Neverfail engine with the ability to view
Neverfail engine status and perform most routine Neverfail engine operations from a single pane of glass.
Details of the failure and recovery options, along with any needs and requirements necessary for cluster
deployment, are described below.

Castle Rock's 511 platform also meets High Availability standards. The primary and failover sites are hosted on
two separate AWS regions (Ohio and Oregon), with complete failover/failback functionality. We test
failover/failback on a quarterly basis.

Failover and Recovery

The Neverfail engine will be configured to provide high-availability server pairs at the primary data center, and a
supports Failover Disaster Recovery host. Configuring our application servers with the Neverfail engine will
provide multiple levels of protection (server, network, application, performance, and data) providing high
availability in the LAN.

For high availability, a LAN connection is used. Due to the speed of a LAN connection (normally 100 MB or
more) bandwidth optimization is not necessary.

SYSTEM PROTECTION

Neverfail Continuity Engine provides five levels of protection, described below, which ensure our solution
remains available and aoperational in the event of any system failure.

e Server protection. The Neverfail engine continues to provide availability to end-user clients in the event of
a hardware failure or operating system crash. When deployed, the Neverfail engine provides the ability to
monitor the active server by sending “I‘m alive” messages from the passive server to the active server,
which reciprocates with an acknowledgment over a network connection referred to as the Neverfail
channel. Should the passive server detect that the process or “heartbeat” has failed, it can then initiate a
failover. A failover occurs when the passive server detects that the active server is no longer responding.
This can be because the active server’s hardware has crashed or because its network connections are
lost. Rather than the active server being gracefully closed, it has been deemed to have failed and requires

1. Qualificatlions and Experlence 38



STATE OF WEST VIRGINIA - ATMS and 511 Platform (6319C0040)
Solicitation Number: CRFP 0803 DOT2000000001

no further operations. In a failover, the passive server is brought up immediately to take on the role of the
active server.

+ Network protection. The Neverfail engine proactively monitors the ability of the active server to
communicate with the rest of the network by polling up to three defined nodes around the network,
including, by default, the default gateway, primary DNS server, and the global catalog server, at regular
intervals. If all three nodes fail to respond, for example, if a network card or local switch fails, the Neverfail
engine can gracefully switch the roles of the active and passive servers (referred 1o as a switchover)
allowing the previously passive server to assume an identical network identity to that of the previously
active server. After the switchover, the newly active server then continues to service the clients.

e Application protection. The Neverfail engine running on the active server locally monitors the applications
and services it has been configured to protect using plug-ins. If a protected application should fail, the
Neverfail engine will first try to restart the application on the active server. If a restart of the application
fails, then the Neverfail engine can initiate a switchover. A switchover gracefully closes any protected
applications that are running on the active server and restarts them on the passive server along with the
application or service that caused the failure.

+ Performance protection. The Neverfail engine proactively monitors system performance attributes to
ensure that your protected applications are operational and providing service to your end users, and that
the performance of those applications is adequate for the needs of those users. The Neverfail engine
plug-ins provide these monitoring and preemptive repair capabilities. The Neverfail engine plug-ins
monitor application services to ensure that protected applications are operational and not in a “hung” or
“stopped” state. In addition to monitoring application services, the Neverfail engine can also monitor
specific application attributes to ensure that they remain within normal operating ranges. Like application
monitoring, various rules can be set to trigger specific corrective actions whenever these attributes fall
outside of their respective ranges.

o Data protection. The Neverfail engine ensures that the data files that applications or users require in the
application environment are made available should a failure occur. Once installed, the Neverfail engine can
be configured to protect files, folders, and even the registry settings of the active server by mirroring these
protected items, in real time, to the passive server. This means that if a failover occurs, all files that were
protected on the failed server will be available to users on the server that assumes the active role after the
failover. Updates to protected files are placed in a queue on the active server (the send queue), ready to
be sent to the passive server with each request numbered to maintain its order in the queue. Once the
send queue reaches a specific configured size, or the configured time duration has expired, the update is
sent to the passive server, which places all the requests in an array of log files termed the receive queue.
The passive server then confirms the changes have been logged by sending the active server an
acknowledgment. The passive server’s receive queue is then read in numerical order and a duplicate set
of file operations are applied to the disk of the passive server.

1.1.4. Proposed staffing plan and/or organizational chart (§ 4.3.1.4)

Parsons has deployed more than 80 ATMS solutions worldwide and employs world-class expetrts to help us
realize these successes. Castle Rock has deployed more than 20 traveler information/511 systems and
related offerings, leading the industry in providing human-centered, innovative, and dependable 511 services
to the public. The proposed teams' past experiences, strong work ethic, and drive for success will result in the
successful design, implementation, deployment, and support of the West Virginia ATMS and 511 platform
solution. Parsons understands and respects WYDOT’s desire to work with a team who is not only experienced
with the deployment of ATMS’, but also a team that includes individuals intimately familiar with your existing
environment. Parsons is pleased to announce that Brian Smith has joined our team as a Senior Systems
Engineer in our Intelligent Transportation Systems business sector. In this role and in close partnership with
the Project Manager who brings extensive experiences with Parsons iNET™ ATMS system, Brian would be
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responsible for the overall technical implementation of the new ATMS system. The Parsons project
management team will work closely with the WVDOT project team as an integrated, high-performing team and
incorporate all input and feedback into its performance management program. This will ensure high levels of
staff performance and overall project success throughout the program. Parsons team staff experience is
highlighted in Table 12.

Organization Chart

The Parsons team was assembled to ensure that the highest-quality, most- ;
advanced solution is provided to meet and exceed the WYDOT ATMS and 511 [UEIGIEIEACEINES

platform requirements. We will complement our team with additional committed to providing
personnel who are key experts at the forefront of intelligent transportation the most experienced
innovations and who will provide support to ensure the lowest risk to experts for a successful
successful implementation, deployment, long-term operation, and technology implementation.

advancement.

The Parsons team understands the importance of the partnerships necessary to provide a platform for long
term success. The scope of the project will require close coordination with WVDOT partners and stakeholders
during different stages of the implementation, deployment, operations and maintenance. The proposed team
for the WVDOT ATMS and 511 platform includes both Parsons and Castle Rock personnel who have the
specific expertise to carry out a smooth, seamless, problem-free migration from WVDOT'’s legacy system to a
new, modern one based on iINET & CARS. We have identified senior members with direct knowledge of the
scope, environment and existing solutions, that also have previously worked alongside WVDOT to deliver
several successful projects (including the original 2012 ATMS/511 deployment). All team members proposed
for this project have extensive hands-on experience in the design and deployment, systems architecture,
device integration, testing, maintenance, and operations of ATMS and 511 platforms. Finally, we understand
the importance of on-site support and as such the Parsons team will include a talented and experienced
systems administrator to oversee the configuration and maintenance of the systems and daily activities at the
Traffic Management Center.

1. Quaiifications and Experlence 40



STATE OF WEST VIRGINIA - ATMS and 511 Platform (6319C0040)
Solicitation Number: CRFP 0803 DOT2000000001

P

Principal-in-Charge
Janet Holt

2

PROJECT MANAGER
Joseph Brahm, PE

 Deputy Project Manager
Cortney Dash

€ ATMS Implementation # System Support
Ranijit Gopal Michelte McCullough

Technical Advisor
Dan Lukasik, PE

€ Technical Director
Brian Smith

© 511/ATIS Implementation
Kristin Virshbo, PMP =

511 Hosting oftware ; Networking &  Validation/Testing |
Tom Bellwood m Justin Blackmonm Security Derrick Dean Munir Henry = David Jansen
' Adam Chandler

_ Implementation  Developmentz MM Training &
Munir Henry m Customization Documentation

David Gaarsoe Michelle McCullough Legend:

B Subconsultant: Castle Rock

Integration & %S&

Deployment
David Jansen V Key Person

Figure 19 - Organizational Chart




STATE OF WEST VIRGINIA - ATMS and 511 Platform (6312C0040)
Solicitation Number: CRFP 0803 DOT2000000001

Table 12 - Staff Experience
EXPERIENCE HIGHLIGHTS

30 years of extensive transportation experience, mostly related to the
operations, planning, design, or deployment of [TS

Proven track record managing several highly successful ATMS deployments
leading to eight prestigious awards

Exiensive background in freeway and arterial operations and ATIS
Previously managed three TMCs, including Caltrans District 7 (Metro area)
™C

Managed several large-scale ATMS deployments with many interfaces to
external systems including several 911 CAD, 311, 511, road-conditions,
asset-management, and other external systems

Proven ability to help agencies leverage the fatest ITS technologies to
support true operational improvements

STAFF NAME PROJECT ROLE
Project
Manager
Joseph Brahm, PE
Technical
Director

Over 9 years of experience developing and delivering ATMS and 511
solutions to statewide, regional and international agencies

Extensive knowledge of WVYDOT environment through role as Technical Lead
(2012-2017) responsible for delivering many innovative projects including
the original 2012 Wv 511 / ATMS deployment.

Key technical personnel on major deployments in Virginia, West Virginia,
Pennsylvania, lllinois, Ohia, Mexico and Abu Dhabi.

Managed ATMS product development, R&D and project deliveries,
implementing new innovative ideas and solutions

Proven ability to understand client requirements and translate them to
solutions that improve TMC operations

Principal-in-
Charge

Janet Holt

Thought leader in successful execution and deployment strategies for ITS
solutions

Proven program leader in design, implementation, and support of all
electronic tolling systems

Proven program leader in the deployment of mission critical converged
voice, video, and data solutions

Assists with the project management of ATMS and ITS initiatives in the
southeast region

Deputy Project
Manager

Cortﬁey Dash

« Proven project manager in areas of software design and implementation
» Perform project management of ATMS and ITS by coordinating resources,

schedules and deliverables as agreed upon

s Proven project manager using Waterfall and Agile methodologies to

accomplish financial objectives by forecasting requirements and
resources; managing the project budget; pricing equipment; analyzing
variances and initiating corrective action.
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EXPERIENCE HIGHLIGHTS

511/ATIS Lead

20 years of experience as an ITS and [T professional

Leads the Castle Rock team to innovate and build forward-thinking, human-
centered traveler-information and traffic-management solutions

Experience with dozens of transportation agencies in designing, developing,
and operating their traveler-information and traffic-management systems
Expert 511 and ATIS solution innovator and problem solver

ATMS
Implementation
Lead

20 years of experience in [T, project management, and consulting

13 years of experience in the [TS/ATMS domain

Core competencies including technical leadership, software design and
architecture, implementation, and project management
Implementation lead for successful ATMS deployments in Michigan,
Indiana, Mississippi, and Rhode Island

Expert in ATMS software development, web-based technologies,
databases, design pattems, and agile methodologies

Highly experienced in understanding operational requirements and
designing appropriate technology solutions

Strong managerial, analytical, problem-solving, and troubleshooting skills

System Support
Lead; Training
and
Documentation
Lead

Michelle

» Expert knowledge in the creation of program deliverables such as

user/administrative guides

» Opened and managed the first district operation center in Georgia
» Created training materials for ATMS deployments and upgrades

Conducts on-site training for DOT and TMC staff
5 years of direct end-user experience as a TMC operator for the Georgia DOT

McCullough

~

e
511 Hosting

“;i . ’ Lead
- e

Tom Bellwood

35 years of corporate and product IT experience
Responsible for Castle Rock’s operations and developer teams

* Nearly 20 years of operating and automating production systems

AWS cloud specialist

Automated the auto-scale burst capacity for the 511 public-facing websites
in AWS

Focus on delivering stability and scalability using public and private clouds

t;* Software

Engineering

Justin Blackmon

12 years of experience in advanced software development

» led the multiplatform development of Castle Rock’s CARS mobile apps and

other major innovations

Works with the project management team through all phases of design and
development to meet client requirements
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EXPERIENCE HIGHLIGHTS

Implementation

Successful project manager of ATIS implementations for Kansas, [dahag,
San Diego and British Columbia

Certified scrum master, Scrum Alliance, 2019

Acts as liaison between agencies and software development and
operations teams to facilitate system changes and upgrades

Performs systems testing and collaborates with clients to define and plan
future activities

and 511/ATIS
Munir Henry
Configuration
and Installation
Lead

Adam Chandler

Cisco Certified Network Associate (CCNA)

Led the design and implementation of the Georgia SRTA ITS network and
failover solution

Lead project IT engineer for numerous advanced ITS deployments across
the country

Expert in platform as a service (PaaS) architectures for ITS solutions
Extensive experiences praviding secure, available, scalable networks for
video, voice, and data for ITS

Development
and
Customization

)

' David Gaarsoe

30+ years of experience in software development

20+ years in ATMS/ITS domain

Full-stack iNET™ software lead since iNET™ inception for more than 10
years.

Hands-on experience with nearly every INET™ ATMS module

Numerous successful INET™ ATMS deliveries

Integration and
Deployment;
ATMS

David Jansen

25 years of experience working with ATMS

Expert troubleshooting skills resulting in rapid trouble identification and
resolution

Expert with integration of all makes and models of field devices, as well as
external data feeds

Developer of ATMS features and administration tools

Validation/
Testing

i

Derrick Dean

Extensive experience in the implementation and testing of ATMS
Successful operational experience as safety service patroller and traffic
operations operator

Decorated police officer for the City of Charlottesville, Virginia

More than 3 years of testing for standards compliance and acceptance
trials

Experience with Virginia, Louisiana, Alabama, Mississippi, and Georgia
ATMS systems, providing expert support and troubleshooting

*Key staff resumes (noted in BOLD) can be found in Section “1.1.10. Bios/Resumes of key personnel.”

1. Qualifications and Experience

44



STATE OF WEST VIRGINIA - ATMS and 511 Platform (6319C0040)
Solicitation Number: CRFP 0803 DOT2000000001

Technical Experts

In addition to the program leadership for the WVDOT ATMS/511 platform project, Parsons maintains a deep
bench of technical experts who are available to support the implementation for this project as required. Based
on our project understanding, we anticipate leveraging resources in the following areas:

e Automated traffic signal performance metrics e Traffic engineering algorithms
e Transit signal priority o TIM

e CAVs e Cybersecurity

e Al/ML

1.1.5. Proposed project schedule (§ 4.3.1.5)

The Parsons team recognizes the level of detail associated with the scope for the WYDOT ATMS and 511
platform. We pride ourselves in thoroughly reviewing all details associated with the projects that we pursue,
and we develop detailed schedules to ensure that all tasks are defined and that all key milestones are noted.
We invested additional effort in developing a detailed master schedule for the duration of the project that we
believe will serve as a valuable baseline for deliverables required during the first phase of the project.

The overall project schedule methodology is driven by and consists of work steps that detail our team’s
activities for all phases of work related to this project. Our processes are based on structured methodologies
that will enable a collaborative approach to ensure that all requirements have been satisfied. Our approach is
based on a work plan that is in full compliance with the RFP, which includes appropriate validation points
throughout the project’s implementation.

Assuming this project is underway on November 2, 2020, we anticipate a system deployment/cutover date of
September 21, 2021, approximately 10 months from notice to proceed (NTP). We have identified the
estimated start and end dates for immediate reference and designed a schedule to meet the deadlines
anticipated.

The schedule is located on the following pages.
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D |WBS |Task Name |Qtr4, 2021 Qtr1, 2022
' 1 Sep Oct | Nov | Dec Jan | Feb | Mar

1 1 WVDOT - ATMS and 511 Platform jatform

== = -
2 1.1 Issue Notice to Procéég}ﬁ ﬁ’}
3 1.2 Task O: Project Management
!_
4 1.21 Kick-off Meeting
7 |1.2.2 Software / System Deployment
; -

25 |1.2.3 Project Schedule

32 1.24 Software Development Process

39 [1.25 Monthly Progress Meetings
T
41 126 Monthly Progress Reports

—
43 |1.2.7 Complete Task 0: Project Mai
¢ 10/11

4 1.3 Task 1: Analysis and Design

45 [1.3.1 System Requirements Review

51 |1.3.2 System Security Plan

58 [1.3.3 Information System Design Doc

65 1.3.4 Complete Task 1: Analysis an:

66 (1.4 Task 2: Base Installation / Configu

67 11.4.1 Dev Environment (Parsons Test

71 1.4.2 Device Inventory Setup

79 1.43 Test Environment (Client Test)

84 144 Next-Generation Firewall
’ 87 1.45 Production Environment
| 92 |1.4.6 Complete Task 2: Base Install

93 (1.5 Task 3: System Implementation

94 |1.5.1

lteration 1
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ID WBS ([Task Name Qtr 4, 2021 Qtr 1, 2022
L g ‘ Sep Oct [ Nov | Dec Jan | Feb | Mar

100 [1.5.2 Iteration 2
106 [1.5.3 Iteration 3
M |1.5.4 Complete Task 3: System Inst
112 (1.6 Task 4: System Acceptance
113 /1.6.1 Acceptance Test Plan
120 (1.6.2 Acceptance Testing
124 1.6.3 Complete Task 4: System Tesi
125 |1.7 Task 5: Documentation and Trainil
126 1.7.1 User's Manual
133 1.7.2 Administrators Guide
140 (1.7.3 Training Plan
147 |1.7.4 Training Materials
151 1.7.5 Training
160 |1.7.6 Complete Task 5: Documenta
161 |1.8 Task 6: System Cutover/ Migraﬁbn-stem Cutover/Migration

p—y
162 (1.8.1 System Deployment / Cutover Deployment / Cutover

p—y
166 |1.8.2 Complete Task 6: System Cutt

¢ 9/21
167 |1.9 Task 7: Operations & Maintenance Task 7: Operations & Maintenance (Year 1 - Year 3)
_
168 (1.9.1 Year 1 Year 1
| L &
179 11.9.2 Year 2
190 1.9.3 Year 3
201 |1.9.4 Complete Task 7: Maintenant
202 |1.10 Complete WVDOT - ATMS and 5
47
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The following sections detail our proposed work plan of activities. The plan is organized by the major tasks as
outlined in the project schedule above. As prescribed, each major task outlined below embodies specific
subtasks/activities that define the solution being proposed to WVDOT and result in critical deliverables through
the project duration.

TASK 0 - PROJECT MANAGEMENT

The objective of this task is to provide project leadership that encompasses managing resources, tasks, project
schedule, and costs while ensuring the highest levels of customer satisfaction. This task includes overall
administration of the project and maintaining frequent communications to ensure that WVDOT remains
informed throughout the project life cycle.

Table 13 - Task 0 - Project Management
APPROACH

Conduct project kickoff meeting to review project expectations.

Produce a software development process proposal describing the overall implementation process.

Produce a software/system deployment transition plan describing the approach to migrate from the existing software
systems.

Conduct project update meetings.

Generate monthly progress reports.

Coordinate delivery of project deliverables.

Ensure successful ATMS acceptance events.

TASK 1 - ANALYSIS AND DESIGN

The objective of this task is to review existing procedures and documentation to gather information that will
enable our team to have a thorough understanding of the WYDOT functional requirements. The first part of this
task includes a thorough review of the WVDQOT functional requirements with project stakeholders to ensure
complete understanding. This task will result in providing document deliverables that will serve as the
foundation for establishing the new ATMS and 511 platform.

Table 14 - Task 1 - Analysis and Design

APPROACH
Conduct requirement review workshops/meetings with stakeholders to ensure understanding of the WVDOT functional

requirements.
Coordinate and review existing IVR phone tree along with the proposed new changes to ensure smooth transition on cutover.

Coordinate with relevant project stakeholders to define the recommended depfoyment environment.

Generate an information system design document describing the overall system architecture.

Generate a system security plan describing the security requirements associated with the system and the approach to satisfy.
Coordinate review/feedback cycles of all document deliverables.
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TASK 2 - BASE INSTALLATION

The task will result in a fully configured iNET™ software baseline that will serve as the foundation for the
WVDOT ATMS and 511 platform. The purpose for this task is to establish the initial inventory, configure the

required software modules, and build out the environments required to support and host the final WYDOT
ATMS/511 solution.

Table 15 - Task 2 - Base Installation

APPROACH

Establish a development environment with the baseline ATMS software.
Configure system modules required to support the WYDOT ATMS.

Populate field-device inventory and configure simulation software.

Coordinate test and production environment setup and validate with WVDOT staff.

TASK 3 - SYSTEM IMPLEMENTATION

This task represents all activities associated with building out the WVDOT ATMS. The objective of this task is to
produce software releases that ultimately satisfy the anticipated system'’s functional, technical, and
operational requirements. The structure of this task is iterative and allows for checkpoints to measure progress
and validate system functionality. Our proposed implementation plan includes progress reviews, which we
expect to provide as a formal demonstration, noting functionality introduced while validating the requirements

satisfied.
Table 16 - Task 3 - System Implementation

APPROACH
Extend/customize required software modules to support the WWDOT ATMS.

Establish final configuration and inventory for the ATMS.

Perform device integration for alt makes/models and inventory provided by WVDOT.

Coordinate software release schedule and provide milestone demonstrations.

Collect feedback and validate requirements for each software release milestone.

Perform system validation in the development and test environments.

TASK 4 - SYSTEM ACCEPTANCE

The purpose of this task is to demonstrate to and gain acceptance from WVDOT that the delivered ATMS/511
platform meets or exceeds all contracted requirements. The Parsons team will develop a detailed acceptance
test plan (ATP) detailing all steps that lead to validation of the system’s functional requirements. Upon approval
of the ATP, our team will conduct formal acceptance tests with WVDOT to validate system functionality in a
segregated testing environment.

Table 17 - Task 4 - System Acceptance

APPROACH
Provide an ATP that includes detailed test steps to demonstrate compliance with all requirements.

Execute the ATP in a segregated testing environment, set apart from the WYDOT production network.

Work with WVDOT IT to ensure the testing environment is installed and configured properly.
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Work with WVDOT project team to perform the steps in the approved ATP.

Address any issues that are identified during acceptance testing and re-execute test steps associated with any failed
tests.

TASK 5 - DOCUMENTATION AND TRAINING

This task will result in the delivery of the documentation necessary to fully enable users to use and administer
the ATMS and 511 platform. The documentation will be delivered for review and comment and will be updated
to include any requested changes resulting from all reviews. All documentation provided will be high quality
and thorough to ensure that WVDOT is provided with documentation necessary to fully train employees and
administrators on how to operate and maintain the new system. In addition, this task consists of delivery of all
contracted training sessions to be provided to all system users and administrators.

Table 18 - Task 5 - Documentation and Training

APPROACH

Provide a user's manual that details the use of the functionality included in the ATMS.

Deliver an administrator's manual that details the procedures to set up and completely configure and maintain the
ATMS.

Provide training materials that consist of PowerPoint presentations, hands-on exercises, and handouts necessary to
train users effectively.

Conductinitial training for users and administrators.

Coordinate review/feedback cycles for all documentation.

Submit final deliverables noted for this task.

Task 6 - System Cutover/Migration

The task represents all activities associated with the rollout of the final production WVDOT ATMS/511
system, allowing WVDOT to easily retire all components of the legacy system. A smooth, successful system
migration is the end result of planning, preparation, and practice, which begin at project kick-off. The project
team will take care to fully understand in detail the footprint of the current system and the current users
and stakeholders to help us plan, prepare, test, and implement a successful, seamless rollover. We will
prepare and document migration activities well in advance of the actual cutover, including coordinating
stakeholder roles/responsibilities and overall timing of the migration. As part of this task, we will simulate
the system cutover/migration process to ensure that all required functions are thoroughly captured. In
addition, a rollback plan will make sure we are prepared with clear, WWDOT-approved steps to follow in the
event that we encounter any unexpected issues along the way.

Table 19 - Task 6 - System Cutover/Migration

APPROACH

Coordinate with WVDOT project stakeholders on the scheduling of the system cutover.

Work with WVDOT to identify all stakeholders and related parties who will be invalved with or need to be informed of the
cutover throughout the rollover.

Prepare and test data migration scripts for migrating applicable legacy data from the old system to the Parsons/Castle
Rock solution.
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Prepare and review a training and communications plan to notify internal administrators, users, and other stakeholders
throughout transition.

Prepare a rollback plan in the event that the unexpected or unanticipated occurs before, during, and after the cutover.
Coordinate with WYDOT project stakeholders on the scheduling of the system cutover.

Validate the software/system deployment transition plan and establish a schedule of activities for cutover day.
Perform simulation exercises to confirm schedule of activities and define roles/responsibilities.

Conduct the system cutover/migration tasks in coordination with WVDOT staff.

Task 7 - Maintenance and Support

The objective of this task is to provide maintenance and support for the fully implemented WVDOT
ATMS/511 system for a period of 3 years at the conclusion and full acceptance of the final WWDOT
ATMS/511 platform. This task consists of providing ongoing support and providing software enhancement
releases updates each maintenance year. In addition, this task will consist of renewing software licenses to
benefit from core product upgrades.

Table 20 - Task 7 - Maintenance and Support
APPROACH
Provide on-site support during and outside normal business hours as required.
Provide 24/7 telephone help desk support and track issues reported.
Provide core system upgrades and bug fix releases.

Milestones/Deliverables

The table below outlines the key milestones/deliverables and their estimated time frame for completion.

Table 21 - Key Milestones/Deliverables

TASK MONTH ESTIMATED COMPLETION
Conduct Kickoff Meeting 0 NTP + 2 weeks
Submit Software/System Deployment Transition Plan (draft) 0 NTP + 2 weeks
Receive Software/System Deployment Transition Plan Comments 0 NTP + 3 weeks
Submit Software/System Deployment Transition Plan (final) 1 NTP + 4 weeks
Submit Software/System Deployment Transition Plan (Update #1) 4 NIP + 18 weeks
Submit Software/System Deployment Transition Plan (Update #2) 8 NTP + 32 weeks
Submit Software/System Deployment Transition Plan (Update #3) 11 NTP + 45 weeks
Submit Project Schedule (draft) 0 NTP + 2 weeks
Receive Project Schedule Comments 0 NTP + 3 weeks
Submit Project Schedule (final) 1 NTP + 4 weeks
Submit Software Development Process Proposal (draft) 0 NTP + 3 weeks
Receive Software Development Process Proposal (draft) Comments 1 NTP + 4 weeks
Submit Software Development Process Proposal (final) 1 NTP + 4 weeks

4. Qualifications and Experlence 51



STATE OF WESTVIRGINIA - ATMS and 511 Platform (6319C0040)
Salicitation Number: CRFP 0803 DOT2000000001

TASK MONTH ESTIMATED COMPLETION
Complete Task O: Project Management 12 NTP + 51 weeks
Conduct System Requirements Review NIP + 6 weeks
Submit System Security Plan (draft) NTP + 5 weeks
Receive System Security Plan Comments NIP + 6 weeks
Submit System Security Plan (final) NTP + 7 weeks
Submit Information System Design Document (draft) NTP + 7 weeks
Receive Information System Design Document Comments NTP + 8 weeks
Submit Information System Design Document (final) NTP + 9 weeks
Complete Task 1: Analysis and Design NTP + 9 weeks
NTP + 8 weeks

Receive [TS Device Inventory

Complete Baseline Configuration {dev)

NTP + 11 weeks

Receive Access to Environment (test)

NTP + 13 weeks

Procure Next-Generation Firewall (NGFW)

NTP + 15 weeks

Receive Access to Environment (prod)

NTP + 18 weeks

Complete Task 2: Base Installation

NTP + 19 weeks

Conduct Progress Milestone #1

NTP + 15 weeks

OOOO(bOOOD\J--J\IﬂNH@H\IO)CDO)O)O)UIOJ-thJCOMNMMMI—-I—‘l-th—l

Conduct Progress Milestone #2 NTP + 21 weeks
Conduct Progress Milestone #3 NTP + 27 weeks
Complete Task 3: System Installation NTP + 27 weeks
Submit Acceptance Test Plan (draft) NTP + 24 weeks
Receive Acceptance Test Plan Comments NTP + 25 weeks
Submit Acceptance Test Plan (final) NTP + 26 weeks
Conduct Acceptance Tests (Iterations 1-3) NTP + 31 weeks
Complete Task 4: System Testing NTP + 31 weeks
Submit User's Manual (draft) NTP + 27 weeks
Receive User's Manual Comments NTP + 28 weeks
Submit User's Manual (final) NTP + 29 weeks
Submit Administrators Guide (draft) NTP + 28 weeks
Receive User's Manual Comments NTP + 29 weeks
Submit Administrators Guide (final) NTP + 30 weeks
Submit Training Plan (draft) NTP + 31 weeks
Receive Training Plan Comments NTP + 32 weeks
Submit Training Plan (final) NTP + 33 weeks
Provide Training Manuals/Presentations NTP + 33 weeks
Conduct User Training NTP + 32 weeks

NTP + 32 weeks

Conduct Supervisor/Administrator Training

1. Qualifications and Experlence

52



STATE OF WEST VIRGINIA - ATMS and 511 Platform (6319C0040)
Solicitation Number: CRFP 0803 DOT2000000001

TASK MONTH ESTIMATED COMPLETION
Complete Task 5: Documentation and Training 8 NTP + 33 weeks
Conduct System Cutover/Migration 11 NTP + 47 weeks
Complete Task 6: System Cutover/Migration 11 NTP + 47 weeks
Provide Training Manuals/Presentations (Year 1) 13 NTP + 52 weeks
Conduct Training Session (Year 1) 13 NTP + 53 weeks
Provide Training Manuals/Presentations (Year 2) 26 NTP + 104 weeks
Conduct Training Session (Year 2) 26 NTP + 105 weeks
Provide Training Manuals/Presentations (Year 3) 39 NTP + 157 weeks
Conduct Training Session (Year 3) 39 NTP + 157 weeks
Complete Task 7: Maintenance and Support 39 NTP + 157 weeks
Complete WYDOT ATMS and 511 Platform 39 NTP + 157 weeks

1.1.6. 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, etc.) (§ 4.3.1.6)

The Parsons team follows rigorous systems engineering processes and applies these methodologies to all
projects. We understand the necessity of proper requirement analysis, traceability and transparency into all
activities and deliverables. This section describes the approach and methodology that we will utilize to deliver
this project successfully for the WVDOT.

System Design and Development Process

We will use an enhanced version of the DOT-approved Vee systems-engineering process for the planning,
design, development, testing, and verification of the WVDOT ATMS and 511 platform. The enhanced version of
this process introduces agile development methodologies and is currently supported by the DOT and the
Federal Highway Administration (FHWA) Resource Center for its advantages to allow for dynamic changes,
improved quality, and early and predictable delivery. The enhanced process is depicted in the Vee diagram in
Figure 20. We recognize that our role as implementers may start anywhere on the left side of this process,
depending on the system definition tasks the client has completed before consultant engagement. In this case,
a set of requirements has been included in the RFP, signifying that WVDOT has done a significant amount of
planning in the development of these requirements. Therefore, the systems-engineering process starts with the
systems-requirements stage on the left side of the Vee diagram.
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Figure 20 - Systems-Engineering Process - Vee Diagram

The specific starting point affects how we organize our development
team—the constant is that this team’s designers, architects, software We will use a modified version of the
developers, quality assurance testers, and systems-deployment Vee systems-engineering process
engineers have a well-tested organization that ensures excellent that includes agile development,
internal team communications, project manager interaction, and
client relationships. In the tasks described below, the engagement
starts with the systems-requirements phase to provide a complete
description of our approach and commitment to the systems-
engineering process.

which allows for an interactive
feedback stage, system rework, and
enhancements.

For systems integration projects similar to the WVYDOT ATMS and 511 platform, we have found it very beneficial
to follow an enhanced version of the systems-engineering process, which allows us to implement aspects of
the a