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Abstract: This paper details the technological design proposed for implementing optimized planning routes within the User Interface
Service for LTL carriers. It focuses on creating planning routes from stops imported through the inbound service using the here.com
API in the Enhanced Route Planner Service. The scope is confined to modifications within the User Interface Service, the Dispatch

Coordinator Service, and the Enhanced Route Planner Service.
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1. Introduction

The logistics industry, particularly Less-Than-Truckload
(LTL) carriers, faces the continuous challenge of optimizing
route planning to enhance efficiency and service quality. The
introduction of advanced technological solutions has opened
new avenues for addressing these challenges. This paper
presents a comprehensive tech design aimed at
revolutionizing the route planning process within the
dispatch board of LTL carriers. The core of this innovation
lies in leveraging the capabilities of the here.com API,
integrated within the route optimization service, to create
optimized planning routes.

Context and Need for Innovation:

e LTL carriers manage a myriad of shipments, each with
varying destinations and handling requirements. This
complexity necessitates an efficient and flexible route
planning system.

e Traditional route planning methods, often manual or
semi-automated, are no longer sufficient due to their
time- consuming nature and potential for errors.

e The need for a more dynamic and integrated approach is
evident, one that can seamlessly incorporate real-time
data and provide optimized solutions swiftly.

Objectives of the Tech Design:

e Creation of Optimized Planning Routes: The primary
objective is to facilitate the creation of optimized
planning routes directly within the dispatch board. This
integration aims to streamline the planning process,
making it more efficient and accurate.

e Utilization of Here.com API: By leveraging
thehere.com API, the design focuses on utilizing robust
geolocation and routing algorithms to enhance route
optimization.

e Scope Limitation and Integration: The implementation
scope is confined to key areas: the system’s dispatch
service, the dispatch orchestration service, and the route
optimization service. This ensures a focused and effective
integration of the new features.

Innovation in Route Planning:
e The tech design proposes a transformative approach to

route planning. By integrating advanced algorithms and
real- time data processing, the system can generate
optimized routes that consider various logistical
parameters.

e The solution is designed to handle a high volume of stops
(up to 250), ensuring it caters to the demanding needs of
LTL operations.

e Accuracy in geocoding is emphasized, recognizing its
importance in precise route planning and optimization.

Strategic Impact:

e The proposed tech design is expected to have a
significant impact on the operational efficiency of LTL
carriers. By reducing the time and effort required for
route planning, carriers can focus more on execution and
service delivery.

e Furthermore, the integration of this advanced route
planning system is set to enhance decision-making,
allowing for more flexible and responsive logistics
management.

In summary, the introduction of this tech design marks a
pivotal step in the evolution of LTL carrier operations. It
addresses key challenges in route planning with innovative
solutions, setting the stage for more efficient, reliable, and
adaptable logistics services. This paper will delve deeper
into the specifics of the tech design, its implementation, and
the expected benefits for LTL carriers.

2. Scope of Changes

The scope of changes outlined in this paper is critical to
successfully implementing the enhanced route planning in
the User Interface Service for LTL carriers. This scope
encompasses various technical aspects, primarily focusing on
three key components: the User Interface Service, the
Dispatch Coordinator Service, and the Enhanced Route
Planner Service. Each component plays a vital role in
streamlining the route optimization process, utilizing the
here.com API for efficient and precise planning.

User Interface Service:
e The User Interface Service is the frontline component
where users interact with the system. The changes in this
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area are centered around improving user engagement
with the route optimization features.

e A significant modification is the relocation of the route
optimization modal to the map view, making it more
accessible and user-friendly. This adjustment aligns with
the commonly used interfaces by clients, ensuring a
seamless integration into their existing workflows.

Dispatch Coordinator Service:

Serving as the central processing unit for optimization re-

quests, the Dispatch Coordinator Service is slated for

substantial upgrades. These include the introduction of a

new end point specifically designed to handle incoming

optimization requests from the User Interface Service.

e The service will be responsible for orchestrating the flow
of data between different components, ensuring that the
optimization process is smooth and efficient. It will
handle the parsing and processing of optimization
requests, coordinating with other services like the System
Tags Service and Routes Service.

Enhanced Route Planner Service:

e As the backbone of the route optimization process, the
Enhanced Route Planner Service will undergo critical
enhancements to fully leverage the capabilities of the
here.com API.

e Adjustments include refining the service’s ability to
handle and process stop data instead of shipment data.
This change is pivotal in aligning the service with the
new operational flow, where the focus is shifted to
optimizing planning routes directly from the dispatch
board.

Integration and Interoperability:

e An essential aspect of the scope is ensuring the
integration and interoperability of these services. The
changes are de- signed to promote seamless
communication and data exchange between the User
Interface Service, Dispatch Coordinator Service, and
Enhanced Route Planner Service.

o This integration extends to the handling of real-time data,
where accuracy and speed are paramount for effective
route optimization.

3. Limitations and Phased Implementation

e The scope includes limitations to ensure manageability
and effectiveness, particularly in the MVP stage, where
the focus is on optimizing deliveries with a cap of 250
stops.

e The phased approach in implementing these changes
allows for careful monitoring and adjustment, ensuring
that each component effectively contributes to the overall
goal of enhanced route optimization.

In summary, the scope of changes is comprehensive and
strategically planned to improve the efficiency and accuracy
of route planning for LTL carriers. By focusing on key areas
and implementing changes in a phased manner, the design
aims to revolutionize the route planning process, leading to

greater efficiency, reliability, and adaptability in LTL carrier
operations.

3.1 Minimum Viable Product (MVP):

The concept of a Minimum Viable Product (MVP) is pivotal
in the context of implementing enhanced route planning
within the User Interface Service for LTL carriers. The MVP
approach focuses on introducing a functional yet streamlined
version of the proposed system, providing essential features
to users while laying the foundation for future expansions
and enhancements. This section elaborates on the key
features, limitations, and objectives of the MVP in this
technological initiative.

1)  Key Features of the MVP:

a) Creation of Optimized Planning Routes:- The MVP
allows users to create optimized routes directly from the
planning stops displayed in the User Interface Service.
This feature is designed to improve the efficiency of route
planning processes significantly.

e Utilizing the here.com API, the MVP provides
sophisticated route optimization based on real-time data,
including traffic conditions and stop locations.

b) Integration with Dispatch Board.- A crucial aspect of the
MVP is its seamless integration with the existing
dispatch board. This integration ensures that users can
easily access and utilize the new route optimization
features without navigating away from their familiar
workflow environment.

¢) User-Friendly Interface:- Emphasis is placed on creating
a user-friendly interface within the User Interface
Service. This includes intuitive navigation and clear,
concise information presentation, enabling users to
efficiently manage and optimize their routes.

2)  Limitations of the MVP:

a) Focus on Deliveries:- The MVP is initially limited to
optimizing routes for delivery operations. This focus
allows for a targeted approach in enhancing the most
critical aspect of LTL carrier operations.

b) Stop Limitations:- The MVP includes a cap of 250 stops
for route optimization. This limitation ensures system
stability and performance, providing a controlled
environment to test and refine the optimization
algorithms.

¢) Geocoding Accuracy:- All planning stops included for
optimization must be accurately geocoded. This
requirement is essential for the effectiveness of the route
optimization process, ensuring precise and reliable
routing.

3)  Objectives of the MV'P:

a) Validating Core Functionalities:- The primary objective
of the MVP is to validate the core functionalities of the
route optimization process. This includes assessing the
system’s efficiency, accuracy, and user adoption rates.

b) Gathering User Feedback:- Early user feedback is crucial
in the MVP stage. It provides insights into user
experience, system performance, and areas needing
improvement or additional features.
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c) Laying the Groundwork for Future Enhancements: The
MVP sets the stage for future expansions and
enhancements. It establishes the basic framework upon
which additional features, refinements, and extended
capabilities can be built.

In conclusion, the MVP for the enhanced route planning in
the User Interface Service is a strategically developed initial
offering that balances functionality with scalability. It aims to
introduce users to the new route optimization capabilities,
gather valuable insights, and pave the way for future
developments in the system.

3.2 Extended Features:

The development of the Minimum Viable Product (MVP)
for the enhanced route planning system lays the foundation
for further advancements. The extended features phase is
aimed at enriching the system’s capabilities, addressing
more complex needs, and enhancing user experience. This
section explores the potential extended features that could be
incorporated into the system post-MVP deployment.

1) Deletion Functionality for Planning Routes:

e Feature Description: A key extended feature is the
addition of a functionality that allows users to delete
planning routes directly from the User Interface Service.
This feature is crucial for maintaining flexibility in route
management.

e Implementation Considerations: Unlike the current
implementation, which could delete underlying stops
and shipments, the new functionality will be designed to
remove only the planning route, leaving the underlying
data intact. This requires careful integration to ensure
data integrity and system reliability.

2) Enhanced Front-End Validation:

e Feature Description: Improving the front-end
validation for route optimization request parameters is
an essential ex- tended feature. It aims to provide users
with more specific and informative error messages,
enhancing the user experience and reducing potential
frustration.

e Implementation Strategy: The system will implement
advanced validation algorithms to check the input
parameters’ correctness and completeness. In case of an
error, the system will generate detailed, user-friendly
messages that guide users on how to resolve the issue.

3) Expansion of Route Optimization Capabilities:

e Feature Description: Expanding the route optimization
capabilities to handle a larger variety of logistical
scenarios, such as pickups, multi-stop routes, and
complex delivery networks.

e Development Approach: This expansion would
involve enhancing the system’s algorithm to process
more complex data sets and consider additional
variables in the optimization process, such as time
windows, load capacities, and specific customer
requirements.

4) Integration with Additional Data Sources:

a) Feature Description: Integrating the system with
additional data sources for more comprehensive route
optimization. This could include traffic patterns, weather
conditions, and other environmental factors.

b) Technical Considerations: The integration would
require establishing secure and reliable connections with
external data providers and updating the system’s
algorithms to incorporate this additional data into the
route planning process.

5) User Feedback and Customization Options:

a) Feature Description: Implementing a feedback loop
from users to continuously improve the system.
Additionally, providing customization options for users
to tailor the system to their specific needs.

b) User Engagement Strategy: Regularly collecting user
feedback through surveys or in-app feedback tools and
using this input to make iterative improvements.
Customization options could include user-defined
settings for route preferences, notification settings, and
interface layout choices.

6) Advanced Analytics and Reporting Tools:

a) Feature Description: Offering advanced analytics and
reporting tools that provide insights into route
efficiency, cost savings, and other key performance
indicators.

b) Implementation Strategy: Developing a
comprehensive analytics dashboard that compiles data
from various system components, presenting it in an
accessible and actionable format for decision- makers.

In conclusion, the extended features phase is envisioned to
not only enhance the existing functionalities of the MVP but
also introduce new capabilities that address more complex
routing challenges and user requirements. This phase is
critical for evolving the system into a more robust, user-
centric, and versatile tool for LTL carrier operations.

3.3 Historical Context

Understanding the historical context is crucial for appre-
ciating the evolution and significance of the enhanced route
planning system proposed in this paper. This context sheds
light on the journey from initial conceptualization to the cur-
rent design, highlighting the challenges, learning
experiences, and strategic shifts that have shaped the
development of this advanced system for LTL carriers.

Origins and Early Development:

e The route optimization functionality, as it stands today,
originated as a proof of concept tailored for a specific
client. This early version was an innovative step,
introducing a more technologically driven approach to
route planning in LTL logistics.

e However, the collaboration with the initial client did not
materialize as expected. This situation presented both a
challenge and an opportunity: to repurpose the developed
functionalities for broader applications within the LTL
sector.
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Shift in Focus and Repurposing:

e Post the initial development phase, there was a strategic
shift to leverage the existing technological groundwork to
benefit a wider range of clients. This shift marked the
beginning of integrating the route optimization tool more
deeply with the existing inbound and dispatch
functionalities.

e Instead of being a standalone add-on, the tool was
envisioned to become an integral component of the
system, enhancing the overall efficiency and user
experience.

Integration with Existing Systems:
e The integration process involved significant challenges,

primarily in aligning the new route optimization
functionalities with the established systems and
processes.

e Key to this integration was the need to ensure that the
new features complemented and enhanced the existing in
bound and dispatch services without causing disruptions
or requiring extensive overhauls.

Learning from Past Experiences:

e The journey from the initial proof of concept to the
current design iteration involved learning from past
experiences. Insights were gained into what
functionalities were most impactful, how users interacted
with the system, and what limitations needed addressing.

e This learning phase was crucial in shaping the
development of the MVP and outlining the extended
features, ensuring that the system was not only
technologically advanced but also aligned with the real-
world needs of LTL carriers.

Current State and Future Vision:

e Today, the route optimization system stands at a pivotal
juncture, ready to be implemented in a more expansive
and integrated manner. The historical journey has
culminated in a design that is robust, user-friendly, and
tailored to the dynamic needs of LTL carriers.

e The vision for the future is to continue evolving and
refining the system, drawing on new technological
advancements and ongoing user feedback to ensure that it
remains at the forefront of LTL logistics solutions.

In summary, the historical context of the enhanced route
planning system is a tale of innovation, adaptation, and
strategic realignment. It reflects a responsive approach to
changing market needs and technological possibilities,
setting a strong foundation for the system’s future growth
and success in the LTL carrier industry.

3.4 Design Overview

The design of the enhanced route planning system for LTL
carriers is a comprehensive framework that integrates several
key components, each playing a specific role in optimizing
the planning and dispatch processes. This section provides
an overview of the design, focusing on the functionalities
and interactions of the User Interface Service, Dispatch
Coordinator Service, and Enhanced Route Planner Service.

User Interface Service:

e Primary Role: The User Interface Service acts as the
front-end platform where users interact directly with the
route planning features. It is designed to be intuitive and
user- friendly, aligning with the typical workflows of
LTL carriers.

Key Enhancements:

¢ Route Optimization Modal Integration: A significant
feature is the integration of the route optimization modal
into the map view. This makes route planning more
accessible and aligns it with the users’ preferred
interface.

e Enhanced User Interactions: The service includes
improved user interaction mechanisms, such as clear
indicators for route optimization processes and easily
navigable options for route adjustments.

Dispatch Coordinator Service (DCS):

Central Processing Role: The DCS serves as the
middleware that coordinates the data flow between the User
Interface Service and the Enhanced Route Planner Service. It
plays a crucial role in processing and forwarding
optimization requests.

Functionality Enhancements:

e New Endpoint Development: A key change in the DCS
is the development of new endpoints capable of handling
complex route optimization requests.

e Data Processing Logic: The service includes
sophisticated logic to filter and format data for
optimization, ensuring that the requests sent to the
Enhanced Route Planner Service are accurate and
comprehensive.

Enhanced Route Planner Service:

e Optimization Engine: This service functions as the core
optimization engine, leveraging the here.com API to
calculate the most efficient routes based on various
parameters like traffic, distance, and stop locations.

Service Adaptations:

e Handling Diverse Data: The service is adapted to
process a broader range of data, moving beyond basic
shipment details to include comprehensive stop
information.

e Response Management: Enhanced to efficiently handle
responses from the here.com API and format them into
actionable route plans for the Dispatch Coordinator
Service.

System Integration and Data Flow

o Seamless Integration: The design ensures seamless
integration  between the three services. This
interconnectivity is crucial for the smooth transfer of data
and execution of route optimization processes.

e Real-Time Data Processing: The system is capable of
processing real-time data, an essential feature for
adapting to dynamic routing conditions.
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Future-Ready Design:

e Scalability and Flexibility: The design is scalable and
flexible, allowing for future enhancements and
integration with additional functionalities or external data
sources.

e User-Centric Approach: Emphasis is placed on user
experience and feedback, ensuring that the system
evolves in line with the users’ changing needs and
preferences.

In conclusion, the design overview of the enhanced route
planning system presents a cohesive and integrated
approach, balancing technological sophistication with user-
friendliness. It reflects a deep understanding of the logistical
needs of LTL carriers and is poised to bring about significant
improvements in their route planning and dispatch
operations.

3.5 Components

The enhanced route planning system for Less-Than-
Truckload (LTL) carriers is a comprehensive framework
comprising several critical components, each integral to the
sys- tem’s overall functionality. This section elaborates on
these components, detailing their specific roles,
functionalities, and interdependencies within the system.

3.6 User Interface Service:

Route Optimization Modal: A pivotal feature, this modal is
integrated within the map view of the dispatch board, pro-
viding users with an intuitive interface for initiating route
optimization. Enhancements include streamlined access,
improved data visualization, and user-friendly navigation. //
Example:

User Interface Interactions for Route Optimization in
Dispatch Portal

// Import React components and hooks

import React, {useState, useEffect } from ’react’;

import RouteOptimizationModal from ’./Jcompo-
nents/RouteOptimizationModal’;

import { fetchUnassignedDeliveries } from
’./api/dispatchApi’;

// UserInterface Component const UserInterface = () => {
const [isOptimizationModal Visible, setOptimization-
ModalVisibility] =useState(false);

const [unassignedDeliveries, setUnassignedDeliveries] = us-
eState([]);

useEffect(() => {

/I Fetch unassigned deliveries when the component mounts
async function loadUnassignedDeliveries() {

const deliveries = await fetchUnassignedDeliveries();
setUnassignedDeliveries(deliveries);

}

loadUnassignedDeliveries();

¥5 [Ds

const handleOptimizeRoutes = 0 =>{
setOptimizationModal Visibility(true);

¥

const closeModal = 0 =>{

setOptimizationModal Visibility(false);

15

return (

<div className="dispatch-portal">

<button onClick={handleOptimizeRoutes}>Optimize
Routes</button>

{isOptimizationModalVisible && (
<RouteOptimizationModal
deliveries={unassignedDeliveries} onClose={closeModal}
/>

)}

</div>

)i

15

export default Userlnterface;

// Example: RouteOptimizationModal Component

const RouteOptimizationModal = ({ deliveries, onClose })
=> {

const handleOptimizationSubmit = () => {

/' Logic to handle submission for route optimization
console.log(’Optimizing routes for deliveries:’, deliveries);
onClose();

15

return (

<div className="route-optimization-modal">

<h2>Route Optimization</h2>

<div>

{/* List or display deliveries for optimization */}
{deliveries.map(delivery => (

<div key={delivery.id}>{delivery.address}</div>

D

</div>

<button onClick={handleOptimizationSubmit}>Submit for
Optimization</button>

<button onClick={onClose}>Close</button>

</div>

)i

IR

export default RouteOptimizationModal;

User Interaction Design: The service is designed to be
responsive and informative, facilitating a smooth user
experience. It includes interactive elements like tooltips,
progress indicators, and context-sensitive help to guide users
through the route optimization process.

a) Dispatch Coordinator Service (DCS:

Optimization Request Processing: This service actsas a
central hub for managing route optimization requests. It is
responsible for interpreting data from the User Interface
Service, applying business logic, and forwarding the
processed data to the Enhanced Route Planner Service.

Data Validation and Filtering: The DCS includes robust
validation rules and data filtering mechanisms, ensuring that
the data sent to the route optimization service is accurate,
complete, and in the correct format.

b) Enhanced Route Planner Service:

Optimization Algorithms: Utilizing the here.com API, this
service is the core of the route optimization process. It
employs advanced algorithms to calculate the most efficient
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routing solutions, considering various factors like traffic
conditions, distance, and time windows.

//Example: Enhanced Route Planner Integration in
Dispatch Interface

// Required service modules

const Enhanced Route Planner = re-
quire(’./services/EnhancedRoutePlanner’);

const Dispatch Coordinator = re-
quire(’./services/DispatchCoordinator’);

const Equipment Tag Manager = re-

quire(’./services/EquipmentTagManager’);
// Function to manage route planning optimization
async function executeRouteOptimization(dispatchlnput) {
try {
// Obtain equipment tags for constraints
const equipmentTags = await EquipmentTagMan-

ager.retrieveEquipmentTags(dispatchInput.orgld);
/I Formulate  the  optimization payload
routeOptimizationPayload = {
...dispatchInput,

constraints: matchConstraints(dispatchlnput.deliveryTags,
equipmentTags)
15
/I Invoke Enhanced Route Planner for optimized routes const
optimalRoutePlan = await EnhancedRoutePlan-
ner.plan(routeOptimizationPayload);
// Translate optimized routes for dispatch coordination
const dispatchRoutes = formatRoutesForDis-
patch(optimalRoutePlan);
/I Process and create routes in Dispatch Coordinator const
creationOutcome = awaitDispatchCoordina-
tor.initiateDispatchRoutes(dispatchRoutes);
creationOutcome;
} catch (error) {
console.error(’Optimization Error:’, error); throw error;
}
}

// Function to match constraints with equipment tags
function matchConstraints(deliveryTags, equipmentTags) {
return deliveryTags.filter(tag => equipment-
Tags.includes(tag));

H

/I Translate route data to dispatch-friendly format function
formatRoutesForDispatch(optimalRoutes) { return
optimalRoutes.map(routeltem => {

/I Transform routeltem data to dispatch route format const
dispatchStops = [];

for (let stop of routeltem.stops) { dispatchStops.push({
idOfStop: stop.id });

}

return {

stopsForDispatch: dispatchStops,

/I Add more route details as required

}s

1)

}

Data Handling and Response Generation: Adapted to
process diverse data inputs, this service is capable of
handling complex routing scenarios. It generates optimized
route plans that are then communicated back to the DCS for
further action.

const

return

¢) Integration and Data Flow:

Seamless System Integration: The design ensures smooth
and efficient data flow between the User Interface Service,
DCS, and Enhanced Route Planner Service, facilitating a
cohesive operational process.

Real-Time Data Processing: The system is engineered to
handle real-time data processing, enabling dynamic route
optimization based on current conditions and immediate
operational needs.

d) Scalability and Future Enhancements:

Built for Expansion: The system architecture is designed
with scalability in mind, allowing for future integration of
additional features, enhancements, and external data sources.

Adaptability to User Needs: Emphasis is placed on evolv-
ing the system based on user feedback, industry trends, and
emerging technologies to ensure continuous relevance and
improvement.

In conclusion, each component of the enhanced route
planning system is intricately designed and integrated to
provide a comprehensive solution for LTL carrier route
optimization. From user interaction in the User Interface
Service to complex data processing in the Enhanced Route
Planner Service, the system encapsulates a harmonious blend
of technology and user-centric design, aimed at streamlining
and enhancing LTL carrier operations.

4. Conclusion

The development and implementation of the enhanced route
planning system for Less-Than-Truckload (LTL) carriers
mark a significant advancement in the domain of logistics
and transportation management. This system, integrating the
User Interface Service, Dispatch Coordinator Service, and
Enhanced Route Planner Service, represents a harmonious
fusion of technology and user-centric design. It stands as a
testament to the innovative approaches being adopted to
tackle the complexities of modern logistics operations.

Key Takeaways and System Impact:

a) Technological Integration and Efficiency:

e The integration of sophisticated algorithms and real-
time data processing capabilities, particularly leveraging
the here.com API, has resulted in a system that
dramatically enhances the efficiency of route planning
and optimization.

e The ability to handle up to 250 stops within a single
optimization process showcases the system’s robustness
and its alignment with the high-volume demands of LTL
operations.

b) User-Centric Design:

e The emphasis on user-friendly interfaces and intuitive
interactions within the User Interface Service ensures
that the advanced functionalities of the system are
accessible and easily navigable. This approach not only
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¢)

d)

e)

improves user adoption rates but also enhances the
overall satisfaction and efficiency of the operational
staff.

Strategic Enhancement of Operational Processes:

By streamlining the route planning process and
introducing capabilities for real-time adjustments, the
system offers LTL carriers a strategic advantage. It
enables more responsive and flexible operations, crucial
in an industry where timing and efficiency are
paramount.

Foundations for Future Growth:

The system’s scalable architecture and the phased
approach in its development—from MVP to extended
features—provide a solid foundation for future
enhancements. This ensures the system’s longevity and
adaptability to evolving business needs and
technological advancements.

Impact on the LTL Carrier Industry:

The implementation of this enhanced route planning
system is poised to set new standards in the LTL carrier
industry. It addresses critical challenges in logistics
operations, offering solutions that are not only efficient
but also scalable and adaptable.

Continued

Future Outlook and

Development

The system’s design and implementation signify a step
forward in the digital transformation journey of the LTL
carrier industry. It wunderscores the potential of
technology in revolutionizing logistics and transportation
management.

Continuous improvement, driven by user feedback and
technological advancements, will remain a cornerstone of
the system’s evolution. There is vast potential for
integrating emerging technologies such as Al and
machine learning to further refine route optimization
processes.

The success of this system could serve as a model for
similar innovations in other sectors of transportation and
logistics, highlighting the value of technology- driven
solutions in complex operational environments.

In summary, the enhanced route planning system stands as a
robust, user-friendly, and innovative solution, addressing the
intricate demands of LTL carriers. It exemplifies the power
of technological ingenuity in solving real-world challenges
and sets a precedent for future innovations in the logistics
and transportation industry.
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