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Abstract— A call center manages new and existing client questions and
issues with the help of skilled specialists. Existing customers answer
new consumers' inquiries and concerns. These questions may come
from new or existing clients. Call centers are important in Rwanda as
they enable companies to monitor calls. Companies can also analyze
their markets through data acquired through call centers. However,
setting up a call center is expensive. The running costs of a call center
are also large. Businesses that operate call centers spend a lot of
money running them, consequently reducing their profits. Therefore,
this study proposes a cheaper technique for handling call traffic
implemented using free PBX, which is a Linux based web-application
for monitoring call traffic. From the results of the simulations carried
out, a fast connection between mobile phones was observed. Moreover,
it was determined that the capacity of free PBX is unlimited, making it
ideal for use in call centers. The analysis shows that this project can be
implemented in different institutions on chipper prices. The existing
cost of implementing a call center on 50 users using hardware PBX is
100.000 USD, whereas, with the proposed solution using FreePBX
which is a Linux based web-application for monitoring call traffic, the
implementation cost can be between 5000 USD and 10000 USD with
the same range of users. The discounted price as compared to the
existing system can be estimated to be around 90%, which is much
cheaper.

I.  INTRODUCTION

A call center is a department or office that manages all of
the questions and concerns that are asked by new
customers in addition to those that are addressed by
existing customers with the assistance of a team of trained
specialists. The questions and concerns that are asked by
new customers include those that are addressed by existing
customers. These inquiries and concerns may originate
from either newly acquired or already established clients

(Aksin, et al., 2020).

A call center is also referred to as a contact center on
occasion. This may comprise inquiries and concerns raised
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not only by new clients of the organization but also by
those who have previously done business with the
company. This category may include customers who are
new to the establishment as well as those who have been
coming to the place regularly for some time. These
employees are able to respond to customers in real time
and offer answers to any questions or concerns that
customers may have regarding their purchases (Ang,
2019).

In the context of the highly competitive business
environment of today, some companies view it as an
unwelcome but unavoidable need, whereas other
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organizations view it as an opportunity to earn a return on
the investment they've made. This dichotomy can be
attributed to the fact that some businesses view it as an
unwelcome but unavoidable need, whereas other
organizations view it as an opportunity This seeming
contradiction can be explained by the fact that certain
companies and organizations view it as an undesirable but
inevitable requirement, whereas other businesses and
organizations view it as an opportunity. This seeming
paradox can be resolved by noting that some businesses
and organizations perceive it as an unwelcome but
unavoidable requirement, whilst other companies and
organizations see it as an opportunity. This seeming
contradiction can be reconciled by recognizing that some
firms and organizations view it as an unwanted but
inescapable requirement, whilst other businesses and
organizations view it as an opportunity (Bhatnagar, 2021).

In any case, however, the demand is unavoidable. This
seeming paradox can be resolved by acknowledging the
fact that some businesses and organizations perceive it as
an unwelcome but unavoidable need, whereas other
businesses and organizations see it as an opportunity for
growth and advancement. In any event, meeting the
demand is something that can't be avoided. It is possible to
find a solution to this apparent contradiction by
recognizing the reality that some companies and
organizations view it as an undesirable but inevitable
requirement, whereas other companies and organizations
view it as an opportunity for expansion and improvement
in their operations. In any case, satisfying the demand is an
obligation that simply cannot be sidestepped. It is possible
to find a solution to this apparent contradiction by
recognizing the reality that some companies and
organizations view it as an undesirable but inevitable
requirement, while other companies and organizations
view it as an opportunity for expansion and improvement
in their operations (Bhatnagar, 2021).

By acknowledging this reality, it is possible to find a
solution to this apparent contradiction. In any event,
gratifying the demand is an obligation that just cannot be
avoided under any circumstances. Both points of view are
valid and deserve to be taken into consideration, especially
when viewed in the context of the highly competitive
corporate atmosphere that characterizes the world at the
present moment. Both points of view are valid and deserve
to be taken into consideration. Both points of view are
valid and should be taken into consideration because they
both deserve to be heard. It is possible that any one of
these points of view is correct in light of the events that
have taken place given the current state of affairs. In other
words, it is possible that all of these points of view are
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correct. It is not impossible that each and every one of
these points of view is accurate (Charoensukmongkol, et
al., 2022).

To put it another way, there is a chance that each and
every one of these points of view is correct. It is not at all
implausible that this is the condition of circumstances at
the moment. In addition to this, there is the possibility that
each and every one of these points of view is correct.
Someone who is in control of a call center or contact
center is required to have a very high level of attention, in
addition to being aware of what is going on within the
center itself. This level of attention is paid not only to what
is occurring outside of the center, but also to what is
occurring within the center itself. It is essential to carry out
these steps in order to guarantee that the customers will be
provided with the highest possible standard of service that
is available in the industry at the present time. This is a
direct result of the fact that individuals in charge of such a
center need to be aware of what is happening within the
center itself in order to manage the center in an appropriate
manner. In order to manage the center in an appropriate
manner, these individuals need to be aware of what is
happening within the center. These individuals have a
responsibility to be informed of everything that is going on
within the center so that they can effectively manage it in
the appropriate manner (Cleveland, et al., 2019).

Call centers are of great importance in Rwanda as they
enable companies to monitor calls. Companies are also
able to analyze their markets through data acquired
through the call centers. However, setting up call center is
expensive (Zhang, et al., 2022). The running costs of a call
center are also large. Businesses that operate on call
centers end up spending a lot of money running them,
consequently reducing their profits. A need, therefore,
arises to devise a cheaper technique for handling call
traffic. Management of existing call centers also requires a
lot scripting commands that are not effective to all call
center administrators.

In order to achieve the main objective, the following are
the key objectives: the first key is to test the viability of the
FreePBX web-based system as a call center. The second
key is to determine the effectiveness of the web-based
application in handling and analyzing calls. And the third
is to modify the application so as to increase its efficiency
and capacity.

Il.  RELATED WORK

The only kinds of services that can be obtained through a
call center of any kind are the kinds of services that are
connected to voice communication in some fashion or
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another. The provision of any other kinds of services is not
possible at this time. There is no other type of enterprise
other than a contact center that is able to provide the
services that it does; this makes it the only viable option.
Because call centers are only able to provide the types of
services that are listed above, they are unable to provide
any other types of services to their customers besides those
listed above (Deng, 2022).

This could encompass a wide range of activities, such as
providing assistance to customers who have already made
purchases from the company or taking incoming phone
calls from customers who have questions regarding their
orders. a. As a consequence of this reality, the primary
responsibility of customer service representatives working
in conventional contact centers is to make or receive phone
calls from end users and to actively listen to the difficulties
that are being experienced by those end users. After that, it
is of the utmost necessity that you provide them with the
appropriate solutions to the problems that they are now
dealing with and that you do so as quickly as you possibly
can (Gans, 2020).

In addition, it is of the utmost promising that you provide
them with the appropriate solutions to the problems that
they are now dealing with. After that, it is of the biggest
significance that you present them with the suitable
solutions to the problems that they are now struggling
with. You must do this as soon as possible. After that, it is
of the utmost importance that you give them with viable
answers to the issues that they are currently having trouble
coping with. You have an immediate obligation to carry
out these steps. After that, it is of the utmost importance
that you provide them with feasible answers to the
challenges that they are now having trouble coping with
(Golembiewski, 2018).

It is imperative that you carry out these procedures as soon
as possible. Following that, it is of the utmost importance
that you provide them with workable solutions to the
challenges that they are currently having trouble coping
with. You need to get started on this as soon as you can. It
is of the utmost importance that you complete these steps
as quickly as you possibly can. This is due to the fact that
people look to you as a source of leadership and guidance,
which is a direct result of the fact that they do so (Kumar,
2022).

Consequently, this is a result of the fact that they do so.
People look to you as a source of leadership and direction,
which is why this is the case. On the other hand, when it
starts to provide additional services, eventually the call
center will transition into a contact center. This will occur
when it begins to provide those additional services. The
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administration of live chats, the management of email
correspondence, and the transmission of messages will all
be included in these supplementary service offerings,
among other things. All of these activities serve as
illustrative examples of actions and duties that a contact
center may be able to carry out, and they are listed below
as a list of tasks that may be able to be carried out by a
contact center for your convenience as a list of activities
that may be able to be carried out by a contact center
(Kumar, 2019).

On the other hand, in this day and age, the vast majority of
companies are able to provide responses to the questions
that are posed by customers through the utilization of live
chats, emails, and telephone conversations with customers.
The evolution of various methods and forms of
communication technology is to blame for the current state
of affairs. There have been significant developments made
in the technology that is utilized for communication, and
this is the reason why this is the case. The reason why this
is the case is because of these technological advancements.
This state of affairs has arisen as a direct result of the
recent advances that have been made in the fields of
information and communication technology over the
course of the past few years (Kumwilaisak, et al., 2022).

The significant developments that have been made in the
technology that is used for the purpose of communication
are the reason why this is the case. The fact that this is the
case is due to the fact that this is the reason why this is the
case. This phenomenon can be traced back to the creation
of new technologies, which helps explain why it has come
to pass in the first place. When compared to the
generations that came before it, this represents a
significant advancement in terms of the technological and
scientific development that has been achieved. When it
comes to the management of a company, the utilization of
each of these numerous communication channels is widely
acknowledged as a best practice across the entirety of the
industry as a whole. When referring to businesses that
provide assistance to customers while they are conducting
business, the terms "call center" and "contact center" are
frequently used interchangeably by a significant number of
people. This is particularly prevalent in the United States
(Butler, 2020).

During the course of doing business, these companies offer
their customers various forms of assistance. This is the
conclusion that one must reach in order to make sense of
the information that was presented earlier in the
conversation. As a result of the fact that call centers are
currently an essential component of the day-to-day
operations of a significant number of businesses, it is
anticipated that the importance of call centers to the
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overall economy will continue to grow in the years to
come. This is one of the primary reasons why this trend is
anticipated to occur. This is as a result of the fact that call
centers are now an integral part of the day-to-day
operations of a considerable number of different
enterprises (Li, 2022).

It is anticipated that this pattern will persist for a variety of
reasons, one of the most significant of which is the
following: It is anticipated that this trend will continue for
a variety of explanations, with the following constituting
one of the most significant of those explanations: They are
also fascinating instances of sociotechnical systems due to
the fact that the actions of customers and employees are
strongly entangled with indicators of both workers' and
customers' physical performance. This makes them
particularly interesting sociotechnical systems. Because of
this, both of these systems are remarkable examples of
their respective types. As a consequence of this, each of
these systems are exceptional illustrations of the kinds to
which they belong (Mehrotra, 2019).

As a result of this, having a discussion about them is one
of the activities that is capable of producing the most
interesting results. The study of sociotechnical systems is,
in and of itself, one of the most fascinating elements of
sociotechnical systems.To put it another way, the
capability of standard operational models to characterize
the performance of a system is, to put it in the most
straightforward terms imaginable, inherently constrained.
This is due to the limitations that were covered earlier in
the discussion. This constraint is an unavoidable
consequence that arises as a direct result of the restrictions
that were discussed in the paragraph before this one. Even
if these models are beneficial in a wide variety of ways,
the current situation has not changed despite these models'
existence (Murthy, 2019).

In spite of the fact that these models are helpful in a great
many different ways, this is the case for some reason.
Despite the fact that these models are highly significant, it
is not possible to assess the efficiency of the system using
them because of the limits that are built into these models.
This is the case despite the fact that these models are very
significant. Traditional models, despite the significance
they bear, have a capacity that is fundamentally restricted
in their ability to characterize the performance of a system.
This is because traditional models were developed using
methods that are no longer applicable. In these kinds of
situations, classic operational models offer a wide range of
important advantages; despite these advantages, however,
traditional models still have some limitations (Nina-
Mollinedo, 2022).
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Call centers are utilized in virtually every industry and
field of work imaginable in the modern world, and the
practice of engaging the services of these facilities is
becoming a trend that is becoming increasingly
commonplace. In addition, call centers are utilized in
virtually every country in the world. In addition, call
centers are utilized in almost every nation on the face of
the planet. Call centers are utilized in virtually every
industry and field of work that can be imagined of in
today's modern world. Call centers are particularly
prevalent in the retail and telecommunications sectors
(Rowe, 2019).

When a firm uses the services of an outsourced call center,
it is able to have access to resources that it otherwise
would not have. These resources could include personnel,
technology, and more. These resources could consist of
manpower, technological advancements, and much more.
These resources may take the form of humans, technical
developments, and a variety of other possibilities. This is
due to the fact that call centers often staff their operations
by employing a sizeable number of people. This is because
call centers have access to a wide variety of both
technological and human resources, which enables them to
provide superior customer care and makes it possible for
them to do so. Because of this, call centers are able to
provide better support to their clients. This is because,
rather than the company itself being in charge of the
operations of the call center, a separate organization is in
charge of such obligations (Sencer, 2019).

As a result, this situation has come about. This is because
call centers have access to a wide array of resources, both
technological and human. The reason for this is that call
centers can better serve customers. This not only makes it
possible for them to provide superior service to their
customers but also provides them with the ability to do so.
As a direct consequence of this element, call centers are in
a position to provide their clients superior levels of
customer support. This is due to the fact that the call center
has engaged into a contract with a third-party vendor to
handle specific areas of its business operations, which will
ultimately result in the vendor handling those aspects of
the company operations (BasarirOzel, 2021).

This is due to the fact that the call center has a contract in
place with a third-party vendor to manage some areas of its
company operations. The rationale for this can be seen in
the previous sentence. This has resulted in the current
predicament, which is a direct consequence of this. If this
company did not make use of the services that are given by
the call center, it would not be able to have access to the
resources that are being discussed in this text. One
example of how the term "outsourcing™ can be used to
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refer either to the process of outsourcing in and of itself or
to the procedure that occurs when a company does so is
the procedure that occurs when a company enters into a
contract with a third-party call center to meet its customer
service obligations(Sienes, 2022).

This is an example of how the term "outsourcing” can be
used to refer either to the process of outsourcing in and of
itself or to the procedure that occurs when a company does
s0. An illustration of how the term "outsourcing” can be
used to refer either to the practice of outsourcing as it is in
and of itself or to the procedure that takes place when a
corporation does so is provided here. This serves as an
example of how the term "outsourcing” may be used to
refer either to the process of outsourcing as it is in and of
itself or to the method that takes place when a firm does
so. Both of these meanings can be attached to the phrase
"outsourcing.” An illustration of how the term
"outsourcing” can be used to refer either to the practice of
outsourcing as it is in and of itself or to the method that
takes place when a company decides to outsource work is
provided here (Singh, et al., 2021).

One illustration of how the phrase may be used to refer
either to the process of outsourcing as a practice in and of
itself or to the procedure that takes place anytime a firm
decides to engage in such a practice is presented here. This
is just one example of how the term can be used. The
following grammatical construction offers another
illustration of the term's potential applications. Both the
process that takes place when a company enters into a
contract with a third-party call center to meet its customer
service requirements and the activity that takes place when
the company does so are referred to as "outsourcing."
Outsourcing is a term that is used to describe both of these
things. When a company engages in the process of
outsourcing, the term "outsourcing" is used to refer to both
the process that is followed and the activity that is carried
out by the company (Smith, 2021).

There are two distinct actions that can be referred to by the
term "outsourcing" when referring to a corporation that
engages in this activity, and both of these activities are
described here. The first activity is the procedure that is
carried out, and the second activity is the operation that is
carried out as a direct result of the first activity. The term
"outsourcing" can refer to any of these two different types
of activity. Call centers typically have the capabilities that
are required to manage unusually high contact volumes for
a wide variety of clientele and services. These
characteristics may be found in call centers all over the
world. Call centers typically have the capacity to do these
functions. These contact volumes may have originated
from any one of a number of different locations all across
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the world. There are call centers established in every area
of the world, and each one of them is geared up to offer
these services to the clients of the respective organization.
Call centers can be found in every region of the world, and
each one of them is geared up to provide these services to
the customers of the particular firm that it serves (Taylor,
et al., 2021).

These characteristics can be observed in a considerable
number of distinct contact centers that are situated all
around the United States. Each day, there are possibly
several hundred to several thousand new connections
created. This number can range anywhere from a few
hundred to several thousand. This Figl is subject to
significant variation. Depending on the circumstances, the
value of this number could range anywhere from a few
hundred to several thousand. When compared to the lowest
possible score and the greatest possible score, they are
most likely to fall somewhere in the middle of the
spectrum. As a direct result of this component of their
business strategy, which provides them with a competitive
advantage, call centers have an advantage over other
companies operating in their area that offers them a
competitive advantage (Tsal, et al., 2022).

The organizational structure of the vast majority of call
centers located all over the world is built on the basis of
this paradigm, which can be summed up as follows. This
paradigm is utilized to design the organizational structure.
These call centers are present in virtually every nation on
the face of the world. When you outsource your job to a
call center, you significantly enhance the likelihood that
you will have access to the most cutting-edge and up-to-
date pieces of technological equipment. This is due to the
fact that call centers are constantly modernizing and
upgrading various pieces of equipment. This is only one of
the many benefits that will come as a direct result of
making this decision, which is just one of the many
advantages. As just one of the numerous benefits that will
come your way as a direct result of making this choice,
you will also enjoy this one (Zhang, et al., 2022).

This is just one of the many advantages that will come
your way. This is just one of the numerous advantages that
can be acquired when a firm hires the services of other
people to carry out labor-intensive tasks for the operations
of the company. There are many more advantages. One of
the many benefits that arises as a direct result of
contracting work to be performed by a call center rather
than performing the work oneself is access to a wider
selection of benefits. This is just one of the many
advantages that arises as a direct result of contracting work
to be performed by a call center. This advantage is simply
one of the numerous benefits that emerge as a result of the
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many advantages that develop as a result of delegating
work to a contact center, which in turn develop as a result
of the many advantages that develop as a result of
delegating work to a call center (Aksin, et al., 2020).

This advantage is just one of the numerous that arise as a
result of assigning work to a call center, which also has
many other perks. However, this is only one of those
perks; outsourcing your job gives you access to a wide
range of additional benefits, some of which are detailed in
this article. However, this is only one of those benefits.
One more advantage of contracting your work to a third
party is that it enables you to enjoy financial savings. You
will enjoy a greater degree of personal freedom and
flexibility in your day-to-day life as a direct result of
outsourcing the work that you do. The supplemental
benefits that have been made available to you for the
purpose of making access to them more convenient are
described in the list that follows, which includes the
following items: Call centers are the organizations that, in
the vast majority of instances, are given the responsibility
of delivering these services and are entrusted with doing so
in order to carry out their functions (Ang, 2019).

This responsibility and trust is given to call centers in
order for them to carry out their functions. Call centers are
entrusted with this duty in order to guarantee that they are
capable of performing the functions that are expected of
them. Call centers are entrusted with taking on this
obligation in order to ensure that they are able to
successfully carry out the activities that have been
assigned to them. Call centers that provide customer
service typically have access to the most recent and
cutting-edge technology that is presently on the market.
This is the case in the majority of circumstances. Working
in a call center comes with a number of benefits, one of
which is that you get compensated for breaks (Bhatnagar,
2021).

The utilization of the services that are provided by a call
center is not devoid of any potential drawbacks or
disadvantages; on the contrary, these are both inherent in
the nature of the service. The utilization of the services
that are offered by a call center is not devoid of any
potential drawbacks or downsides; on the contrary, the
utilization of these services could genuinely have both
potential drawbacks and drawbacks. The utilization of the
services that are provided by a call center is not devoid of
any potential drawbacks or disadvantages; on the contrary,
the consumption of these services could really have both
potential drawbacks and disadvantages (Bhatnagar, 2021).

The consumption of the services that are offered by a call
center is not without the possibility of having possible
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drawbacks or disadvantages; on the contrary, the
consumption of these services could truly have both
potential drawbacks and disadvantages. In the vast
majority of instances, the standard of service that is
provided is not of the same high quality as it would be in
the normal context of a commercial company. This is the
case since commercial organizations strive to provide
services of the highest possible standard. This is due to the
fact that the majority of these locations are not owned by
commercial businesses nor are they run by those
establishments (Charoensukmongkol, et al., 2022).

The reason for this is that most commercial companies
adhere to a set of predetermined standards, which has led
to the current predicament. This is the case due to the fact
that, in general, settings that are more conventional have a
tendency to be connected with greater levels of service
quality. This is the case because, in the vast majority of
instances, ensuring that the demands of the customer are
met takes precedence over all other considerations and
should be given the utmost priority. In point of fact, this is
a completely spot-on appraisal of the situation in its
current state as it stands right now in its current state as it
stands right now. This holds true in the overwhelming
majority of scenarios, and there are seldom any glaring
exceptions to the rule that can be found (Cleveland, et al.,
2019).

This is correct in the overwhelming majority of
circumstances. If you want to proceed in this manner, you
need to be aware that it does not in any way, shape, or
form provide any type of security, and you should keep
this fact in mind at all times. If you want to proceed in this
manner, you need to be aware that it does not provide any
type of security in any way, shape, or form. If you want to
proceed in this fashion, you need to be informed that it
does not in any way, shape, or form provide any sort of
security for you. This is just one of many reasons why you
should steer clear of going down this route; there are many
more reasons why you should avoid doing so. This is just
one of the many reasons why you should steer clear of
going down this path (Deng, 2022).

This is only one of the numerous reasons why you should
avoid taking this route in your search for the best option. It
is essential that you keep your distance from the object in
question. Employees who work in call centers have the
capacity to see personally identifiable information at any
given time that belongs to thousands upon thousands of
clients. This is made feasible by the nature of the work
schedule in contact centers, which requires staff to work in
shifts rather than in one continuous shift throughout the
day. As a direct result of the fact that this is the case, there
is a possibility that the capability of the system to supply
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an adequate degree of security across the board may be
compromised in some kind (Gans, 2020).

Contact centers, which are in charge of the management of
the vast majority of call scenarios, frequently accept calls
in a variety of formats and types and handle them in
accordance with the format or type to which they belong.
This is because contact centers are responsible for the
management of the vast majority of call scenarios. Contact
centers are responsible for managing the great majority of
call scenarios, which is one reason why this is the case.
This is because call centers are assigned with the
responsibility of handling the management of the vast
majority of call scenarios. This is due to the fact that
contact centers have been tasked with the responsibility of
managing the vast majority of possible call circumstances
(Golembiewski, 2018).

This assumption is valid for each and every conceivable
kind of call that can be made by making use of the system.
Because it describes the calls that can be made through the
system and because it explains the calls that can be made
through the system, it is pertinent to the environment of
the call center where it is utilized because it explains the
calls that can be made through the system. It is related to
the phone call that the system is currently processing at
this precise time as a component of its investigation of the
current scenario. These identifiers are unique to each and
every one of the aforementioned sorts of phone
conversations, and they in no way, shape, or form apply to
any other type of calls whatsoever (Kumar, 2022).

In each queue, randomization is utilized to help create the
order in which incoming calls are processed in each queue
over the duration of time spans that can span several years.
These time spans can range anywhere from a few months
to several years. These periods of time could last anywhere
from a few months to a few years or even longer. These
stretches of time could extend anywhere from a couple of
months to a couple of years or even longer in some cases.
These intervals of time could last anywhere from a few
weeks to a few years or even longer in some
circumstances. In some instances, they could even go on
for even longer. These stretches of time could run
anywhere from a few weeks to a few years or even longer
in certain situations. The exact length of these epochs was
not always clear. In certain circumstances, they might
possibly continue for an even greater length of time
(Kumar, 2019).

Depending on the specifics of the situation, the time that
has passed since this event could be as little as a few
months or as much as several decades. It is challenging to
hazard a guess in the absence of additional facts. These
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periods of time could run anywhere from a few weeks to a
few years or even longer in certain situations. In other
cases, the length of this time could even be longer. In other
circumstances, they might even continue for a longer
period of time (Kumwilaisak, et al., 2022).

There were times when it was unclear how long each of
these epochs had actually been in existence. There are
some circumstances in which there is a chance that they
will continue for an even longer period of time than they
have so far. This strategy ultimately results in the
construction of this order within each queue as a direct
consequence of the randomization that is used in the
operation that is now being carried out in each queue. This
order is constructed as a direct consequence of the
randomization that is used in the operation that is now
being carried out in each queue (Butler, 2020).

It is common procedure for contact centers that are tasked
with the delivery of customer support to always have a
significant crew present. This is done in order to ensure
that customers receive adequate assistance. This is done in
order to provide superior assistance to the company's
clients. The vast majority of the time, it is the obligation of
these workers to make phone calls to a wide variety of
locations that are dispersed across the entire planet. These
calls can be placed to anybody or anything, beginning with
a single individual and progressing all the way up to a
whole nation. As soon as a company takes a call, the call is
referred to as a "inbound call," and the receptionist will file
it away in the correct folder as soon as the company
receives the call. It is common practice for businesses to
engage in activities such as telemarketing or debt
collection, and as part of those activities, it is also common
practice for those businesses to make calls in a proactive
manner (Li, 2022).

It's possible that this is the case with other kinds of
commercial endeavors as well. The following are some
further examples of activities that fall under this category:
The use of automated calling systems and the practice of
making cold calls are two examples of operations that are
carried out more regularly and are classified as being
under this category. The term "commercial activity"
encompasses a broad range of endeavors, each of which
can be thought of as a subset of the larger whole. Some
examples of these subsets are telemarketing and debt
collecting (Mehrotra, 2019).

Customers have the option of selecting any of these two
communication channels with the company as their
preferred manner of engaging with the company.
Alternatively stated: Customers have the option of
communicating with the firm through any of the two
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channels of communication that are now available to them.
This is done in an effort to make the customers'
interactions with the company as uncomplicated and easy
to understand as is humanly possible.

Each phone call, as well as the work (data entry,
documentation, research, and so on) that agents are obliged
to undertake after the call has completed, has a duration
that is fully arbitrary. This applies to both the length of the
call itself as well as the labor. This holds true not only for
the activity, but also for the call itself. This refers to the
total amount of time spent on the call itself as well as the
amount of work that must be completed. This is true not
only for the endeavor in and of itself but also for the call
that was issued (Murthy, 2019).

In addition to the amount of work that needs to be
completed, this is a reference to the total amount of time
that was spent on the call itself. This holds true not only
for the endeavor in and of itself but also for the call that
was placed out there. Not only does this ring true for the
undertaking, but it also holds true for the call. This is a
reference to the total length of time that was spent on the
call itself, in addition to the amount of work that has to be
performed, which is what is being referred to here. This is
a reference to the quantity of work that needs to be
completed. This is not only true for the endeavour in and
of itself, but also for the call that was put out there, thus it
is important to keep this in mind. Not only does this ring
true for the undertaking, but it also chimes in with the
decision that was ultimately taken (Nina-Mollinedo, 2022).

What is being alluded to here is not only the amount of
time that was spent on the call itself, but also the amount
of work that still needs to be done. This is a reference to
the total amount of time that was spent on the call itself,
which can be found in the previous sentence. This makes a
reference to the quantity of work that needs to be done at
this particular point in time. It is necessary that this truth
be kept in mind because it is applicable not only to the
endeavor in and of itself but also to the call that was made
public. It is important that this reality be kept in mind since
it applies to the endeavor in and of itself. Not only does
this ring true for the initiative, but it also chimes in with
the decision that was finally taken. This is an excellent
example of how the two are connected (Rowe, 2019).

This is a great illustration of how the two are connected to
one another. In this particular instance, not only is the
length of time that was spent on the call itself being
alluded to, but also the amount of work that has not yet
been completed is being referred to as well. The quantity
of work that needs to be completed at this particular instant
in time is discussed in the preceding sentence, and this is a
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reference to that sentence. This makes a reference to the
total length of time that was spent on the call itself, which
was mentioned in the statement that came before this one.
It is of the highest importance that this fact be kept in mind
since it is relevant not only to the endeavor in and of itself
but also to the appeal that was made out to the general
public. Keeping this truth in mind is of the utmost
importance (Sencer, 2019).

This fact should be kept in mind at all times because it is
of the utmost significance. This holds true not only for the
effort that is being made but also for the request that is
being made right at this very minute. These two statements
are consistent with one another. This makes a reference not
only to the amount of time that will be used by the call
itself, but it also makes a reference to the events that will
occur inside the boundaries of that period of time.
Specifically, this makes a reference to the amount of time
that will be used by the call itself. In other words, we are
dealing with a case of double reference here. Read it
carefully and pay attention to what it has to say at the same
time because it makes a reference to the total amount of
time that the call itself will take up (BasarirOzel, 2021).

Therefore, pay special attention to what it has to say
because it makes a reference to the overall length of time
that the call itself will take up. The total amount of time
that the call itself will consume in its entirety throughout
the course of its duration has been broken down into its
component components and is listed below in an effort to
make everything more apparent. This was done in an effort
to make everything clearer. As an additional point of
clarification, the total amount of time that was spent on the
call was given in the form of a number of minutes. This is
something that is pertinent not only to the action that has
to be carried out, but also to the telephone call that needs
to be made. Both of these things are related in some way.

It is essential that this regulation be followed at all times
and in each and every one of the situations described
above (Sienes, 2022).

There is absolutely no space for bargaining regarding this
prerequisite. The applicability of this rule does not include
any exemptions of any kind. This is a rule that must be
followed at all times and in all circumstances. There are no
exceptions. There are no exemptions to this rule.
Regardless of the nature of the exceptions that are being
sought, the rule's scope of application does not allow for
any exclusions to be granted in any circumstance.
Regardless of the nature of the exceptions that are being
sought, the rule's scope of application does not allow for
any exclusions to be granted in any circumstance. This is
pertinent not only to the entire length of time that has been
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spent on the call, but also to the activity that is being
carried out specifically at this present instant in time and at
no other time (Singh, et al., 2021).

Incoming calls can be routed to agents, groups, and/or
places by making use of technologies such as Computer
Telephony Interaction, which is more commonly
abbreviated as "CTIL." This can be accomplished in a
variety of various ways depending on the situation.
Automatic Call Distribution is an extra option that can be
taken into consideration. CTI stands for "Computer
Telephony Interaction,” but its full name is "Computer
Telephony Interaction." CTI is an abbreviation for
"Computer Telephony Interaction" (sometimes abbreviated
as "ACD"). When taken together, these two abbreviations
make reference to the same idea when considered in
conjunction with one another (abbreviated as "ACD").
These technologies are always being improved, and at
some point, in the not-too-distant future, they will be able
to support a level of thinking that is significantly more
advanced than it was previously capable of being
supported by them. This will be a significant leap forward
from where they were previously capable of supporting
thinking (Smith, 2021).

When compared to what they were previously capable of
supporting in terms of thinking, this will be a significant
leap forward. Incoming phone calls that are received by
one of these devices have the capacity of being routed to
particular agents, groups, or locations based on the
preferences of the person who is using the device. These
preferences can be set by the person who is using the
device (Mehrotra &Fama, 2003). It is possible to educate a
number of agents to manage either a single form of call, a
number of separate types of calls, or all types of calls by
using a range of call handling strategies. This is possible
since there are many different types of calls. This can be
accomplished by applying a singular method to all
different kinds of phone conversations (Taylor, et al.,
2021).

This instruction can be given to each of the agents one at a
time, or it can be given to all of them at the same time. It is
feasible for you to issue this command to a big number of
agents all at once in a single, consolidated action if that is
something you would like to do. Each agent has the
capability to learn how to handle a certain type of call, and
each agent has the potential to establish their own one-of-
a-kind set of priorities and preferences surrounding the
technique in which they handle calls (Tsali, et al., 2022).

A. Evolution of call centers

According to the findings of the research that was carried
out by Rowe, Marciniak, and Clergeau, call centers, or
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CCs as they are more often known, "are typically believed
to be a hotbed for testing new information technology"
(2011). Not only do technologies of this kind play an
important part in the delivery of exceptional customer
service across all industries, but they also assist to alleviate
tension within the framework of the CC environment. CC
environments are notorious for their high levels of stress.
The surroundings at CC are well-known for the high levels
of stress they contain (Cleveland, et al., 2019).

It is common knowledge that the business of providing
customer service is one of the most cutthroat and
competitive sectors in any region on the entire planet. This
is true regardless of where you are located. It makes no
difference where you reside; this is always the case. The
most important factor in determining how much of an
improvement can be made to an organization's overall
customer experience is the effectiveness with which it
recruits new customers, maintains relationships with
existing ones, and satisfies existing clientele (Deng, 2022).

This can be accomplished by the organization's ability to
satisfy existing clientele. This relates to the degree to
which the business is able to satisfy the requirements of
the customers it already has. If the company is effective in
satisfying the requirements of its existing clientele, then it
will be able to accomplish this goal. This pertains to the
degree to which the organization is able to live up to the
requirements set out by the customers that it already
possesses. This target will be accomplished for the
company if it is effective in satisfying the requirements of
the customers it already has, which is a prerequisite for
accomplishing the goal (Gans, 2020).

This is as a result of the fact that the level of efficiency
with which existing communication channels are utilized
is the single most essential element in determining the
amount of room there is for future development.

Previous research has investigated both the part that
technology played in the growth of CCs as well as the way
in which technology enables new organizational forms.
Specifically, the function that technology played in the
growth of CCs was investigated. According to the findings
of these investigations, technology played a big role in
each of these areas (Golembiewski, 2018).

It has been determined through the course of these
research that technology is involved in both of these facets.
On the other hand, there is not a significant amount of
research that is primarily focused on the advancement of
technology in CCs. This is a limitation of the field. This is
one of the constraints placed on the field. This creates a
significant obstacle in the way of progress. It gave an
insight of the past by studying and analyzing data, and it
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generated predictions about the future on the rate at which
new technologies evolved and ultimately impacted CC
operations. This research made use of a process that is
referred to as historical research. The method of looking
into significant events that have place in the past is one of
the options that is being considered here (Kumar, 2022).

In addition, call centers, which are an essential component
of the entire experience a customer has with a company,
use technology to standardize, streamline, and uniformly
provide service across multiple contact channels (such as
voice, fax, e-mail, and the Internet), regardless of whether
they are operating in a single network call queue or
multiple call queues. This is the case regardless of whether
the call center is operating in a single network call queue
or multiple call queues. This is the situation regardless of
whether the call center is working in a single network call
queue or many call queues at the same time (Kumar,
2019).

It makes no difference whether the call center is
functioning in a single network call queue or several call
queues at the same time; this is the situation regardless of
which. This is the condition regardless of whether the call
center is operating in a single network call queue or
numerous call queues at the same time; it makes no
difference either way. In this sense, it makes no difference
whether the call center makes use of a single network call
queue or a number of distinct call queues. In this regard, it
is irrelevant whether the call center makes use of a single
network call queue or a number of separate call queues.
Either way, the call center must deal with incoming calls
in some fashion (Kumwilaisak, et al., 2022).

This phase is completed even if the call center is operating
in a single network call queue or in a number of call
queues at the same time. It makes no difference. It is
carried out in a manner that is distinct from the method
used in the other instances. It is unrelated to the topic that
is being discussed at the present time for a number of
reasons. In addition, the credit card industry is continuing
its rapid expansion in an effort to maintain the availability
of entry-level jobs, provide customer support that goes
beyond the use of the telephone, influence businesses, and
achieve economic benefits. All of these goals are being
pursued with the intention of achieving economic benefits
(Butler, 2020).

These goals are being pursued simultaneously one after the
other in a sequential order. In the meantime, we are
making every effort to achieve each and every one of these
goals by using every resource at our disposal. The
fundamental purpose of contact centers is to manage the
processing of exceptionally high quantities of service
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requests that are received by telephone. These requests can
come from a variety of different customers. To be more
explicit, the duty of responding to these enquiries belongs
to call or customer service centers known as contact
centers. In addition, call centers that provide customer
service have broadened the range of activities that fall
within their purview to include contact services in addition
to the processing of phone calls. This is done in an effort
to bring in a greater number of clients (Li, 2022).

In the past, their primary task was to answer any and all
calls that were placed to the company. In addition to taking
care of the customers' telephone calls, the customer contact
services at issue are also tasked with managing the
customers' written correspondence, including e-mail,
faxes, and other forms of electronic mail. Synchronous
online chats are an additional feature that certain contact
centers offer to their clientele as a supplementary perk of
their business (Mehrotra, 2019).

This is done since it makes it simpler for call centers to
better satisfy the wants of their customers by utilizing the
information gained from this practice. In addition, CCs
provide additional services through a wide variety of
alternate modes of service delivery, which may be
accessible in a variety of different ways. These services
can be utilized in a variety of settings. These services are
adaptable, and can be used in a range of different
environments. These services are sufficiently adaptable to
be utilized in a broad variety of distinct contexts and
environments. Because of the adaptability of these
services, they can be employed in a wide number of
settings, which contributes to the overall versatility of
these services (Murthy, 2019).

B. Web-based call centers

Over the course of the past few years, there has been a
discernible increase in the significance of contact centers
that are run through the utilization of the internet. Over the
course of the last few years, this trend has become much
more obvious. Customers have the capacity to
communicate with customer service representatives by
using the internet, which provides them with access to
contact centers that they may use to establish
communication with the experts that provide customer
service. These call centers are able to effectively manage
communications with customers, which is a factor that
plays an essential role in achieving customer satisfaction
and loyalty (Nina-Mollinedo, 2022).

Both of these endeavors need effectively managing their
communications with their respective customers. Many
smaller businesses make the decision to outsource their
customer care and support services to third-party contact
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centers because they do not have the financial or labor
resources necessary to construct and staff a fully owned
and operated call center. These resources include both
financial and labor resources. This is because they are
unable to fulfill all of the requests that have been made for
their services (Rowe, 2019).

This takes place rather regularly as a direct result of the
fact that they do not have adequate people. This is because
they are unable to successfully compete with businesses
that are more well-established and larger in size. This is
the primary reason behind this. When it comes to assisting
customers in a digital environment, like the one we are
currently examining, situations similar to the one we are
currently examining occur rather frequently. This is due to
the characteristics of the media itself. On the other hand, in
the vast majority of cases, managers are reluctant to
outsource the communication management responsibilities
for which they are responsible to contact centers that also
provide their services to the managers' competitors
(Sencer, 2019).

This is due to the fact that contact centers provide their
services to the managers' competitors. This is due to the
fact that the contact centers are tasked with handling the
communication of the competitors of the managers. This is
due to the fact that there is a concern that confidential
information may be disclosed to the general public if the
responsibilities of management were delegated to
independent call centers. The possibility that private
information could be viewed by members of the wider
public is the source of this worry (BasarirOzel, 2021).

By entering into exclusive contracts with retailers in each
product category, call centers that are owned and run
independently may be able to mitigate the negative effects
of this risk. Because of this, independent call centers will
need to have customers who use a variety of product
categories, despite the fact that it is more efficient for them
to select items that allow them to keep operational
synergies. This is the case even though it is more efficient
for them to select items that allow them to keep
operational synergies. This is the case despite the fact that
it would be more beneficial for them to choose things that
would enable them to maintain operational synergies
(Sienes, 2022).

This is the case in spite of the fact that it would be more
advantageous for them to make decisions that would
enable them to keep operational synergies, which they are
unable to do. This is the situation despite the fact that it
would be more beneficial for them to make decisions that
would enable them to retain operational synergies, which
they are unable to achieve. This is the case despite the fact
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that they are unable to do so. Despite the fact that it would
be more advantageous for them to make decisions that
would enable them to retain operational synergies, which
is something that they are unable to accomplish, this is the
situation that has arisen (Singh, et al., 2021).

Despite the fact that they are unable to carry out the action,
this is nonetheless the situation. This circumstance has
developed despite the fact that it would be more
advantageous for them to make judgments that would
enable them to retain operational synergies, which is
something that they are unable to accomplish.
Nevertheless, this is the situation that has come about. The
circumstance remains the same, despite the fact that they
are unable to carry out the action in question. Over the
course of the past few years, there has been a discernible
increase in the significance of contact centers that are run
through the utilization of the internet. Over the course of
the last few years, this trend has become much more
obvious. Customers have the capacity to communicate
with customer service representatives by using the internet,
which provides them with access to contact centers that
they may use to establish communication with the experts
that provide customer service (Smith, 2021).

These call centers are able to effectively manage
communications with customers, which is a factor that
plays an essential role in achieving customer satisfaction
and loyalty. Both of these endeavors need effectively
managing their communications with their respective
customers. Many smaller businesses make the decision to
outsource their customer care and support services to third-
party contact centers because they do not have the
financial or labor resources necessary to construct and staff
a fully owned and operated call center (Taylor, et al.,
2021).

These resources include both financial and labor resources.
This is because they are unable to fulfill all of the requests
that have been made for their services. This takes place
rather regularly as a direct result of the fact that they do
not have adequate people. This is because they are unable
to successfully compete with businesses that are more
well-established and larger in size. This is the primary
reason behind this. When it comes to assisting customers
in a digital environment, like the one we are currently
examining, situations similar to the one we are currently
examining occur rather frequently. This is due to the
characteristics of the media itself. On the other hand,
managers frequently display reluctance when it comes to
outsourcing the communication management
responsibilities for which they are responsible to contact
centers that also provide their services to the managers'
competitors. This is because the managers' competitors
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could potentially benefit from the contact centers' services.
This is due to the fact that the managers' rivals may be able
to get an advantage from the services provided by the
contact centers. This is due to the fact that there is a worry
that the confidential information may be disclosed to
unauthorized parties if these obligations are outsourced
(Tsai, et al., 2022).

This is the basis for our concerns in this regard. By
entering into exclusive contracts with retailers in each
product category, call centers that are owned and run
independently may be able to mitigate the negative effects
of this risk. Despite the fact that it is more efficient for
them to select items that allow them to keep operational
synergies, independent call centers will need to have
customers who use a variety of product categories because
of this. This is the case even though it is more efficient for
them to select items that allow them to keep operational
synergies. This is the case in spite of the fact that it would
be more advantageous for them to make decisions that
would enable them to keep operational synergies, which
they are unable to do (Zhang, et al., 2022).

This is the situation despite the fact that it would be more
beneficial for them to make decisions that would enable
them to retain operational synergies, which they are unable
to achieve. This is the case despite the fact that they are
unable to do so. Despite the fact that it would be more
advantageous for them to make decisions that would
enable them to retain operational synergies, which is
something that they are unable to accomplish, this is the
situation that has arisen. Despite the fact that they are
unable to carry out the action, this is nonetheless the
situation. Even if it were to be to their advantage to make
decisions that would allow them to keep operational
synergies even if they chose items that would inhibit those
efforts, this is not the case (Aksin, et al., 2020).

Even if it were to be to their advantage, it would not be to
their advantage to make decisions that would enable them
to keep operational synergies. It would be in their best
advantage to make decisions that would allow them to
maintain the synergies that result from their operations.
This is not the case, despite the fact that it would be to
their advantage to make decisions that would enable them
to keep operational synergies, which they are currently
unable to do (Bhatnagar, 2004).Access to the internet is
currently the most important piece of technology for the
delivery of electronic government services, and
governments all over the world are making significant
efforts to increase the number of people who are connected
to the internet in their respective countries in order to meet
the growing demand for these services (Ang, 2019).
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In addition to offering a variety of monetary subsidies and
incentives, they are achieving this objective by installing
public Internet kiosks in a wide variety of public venues,
such as libraries, shopping malls, and other areas that are
comparable to these kinds of establishments. In addition to
that, they are providing a wide range of additional
monetary perks and incentives (Bhatnagar, 2021).

However, the number of people who have access to the
internet is a significant issue that acts as a limitation not
only on the popularity of the internet but also on the ways
that it is utilized. This is a significant issue that acts as a
limitation not only on the popularity of the internet but
also on the ways that it is utilized. This is a significant
problem that acts as a barrier not just to the widespread
adoption of the internet but also to the various applications
of it that are now in use. This presents a difficulty due to
the fact that there is a certain number of people who can
connect to the internet at any one moment, which acts as a
limiting factor. There were only 863 million people all
across the world who used the internet in the year 2004
(Bhatnagar, 2021).

Since then, those Fig.s have seen a dramatic increase.
Since then, that Fig. has increased by a substantial amount
since it was originally announced to the public. By a wide
margin, the most typical approach to get access to
information is through the utilization of a telephone. This
is especially apparent when contrasted with the usage of
the internet in this setting, where internet usage is quite
infrequent. In 2004, it was predicted that there would be
1207 million users of fixed line services; nevertheless,
there were 1758 million members of mobile service
providers. This discrepancy was due to the fact that more
people opted to utilize mobile services
(Charoensukmongkal, et al., 2022).

This disparity was caused by the fact that a greater number
of people choose to make use of mobile services. When
the data were gathered in the 1990s, mobile service
providers had just begun to expand their network
coverage, which is why there is such a gap between the
two sets of results.In addition, the number of people who
use the internet is not distributed evenly across the
population in any way that can even be compared to a
distribution that is even slightly similar to an even
distribution (Cleveland, et al., 2019).

This is the case in any way that can even be compared to a
distribution that is even slightly similar to an even
distribution. In 2004, just 7.23 percent of the population in
China had access to the internet. In comparison, this ratio
was at 63.3 percent in the United States and 65.28 percent
in Australia. In this regard, China's performance lags well
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below that of other countries that are considered
prosperous. When the number of individuals who use
mobile phones in developed countries and industrialized
countries are compared, it becomes apparent that the gap
between the two is not quite as big as it might at first
appear to be. As a direct consequence of this, almost every
single household in the modern world, and particularly
those in emerging nations like China, now has access to a
cell phone. One nation that exhibits this concept in a
manner that is quite straightforward is China (Deng, 2022).

Despite this, governments in every region of the world are
rapidly becoming significantly more dependent on the
Internet as their principal platform for the provision of
electronic government services to the people living in each
of their distinct locations. It is not unreasonable to suppose
that this trend will continue into the unknowably far future.
It is imperative that governments take the necessary
precautions to assure that the integrity of the public
finance system will not be compromised by electronic
government projects. It is also imperative that
governments take the necessary precautions to ensure that
the public finance system will not be compromised (Gans,
2020).

In addition, it is of the utmost importance that
governments implement the appropriate safety measures to
guarantee that the integrity of the public finance system
will not be jeopardized. In addition, it is of the utmost
importance that governments implement the required
safety measures to guarantee that the integrity of the public
finance system will not be threatened. This is because the
integrity of the public finance system is vitally important
(Golembiewski, 2018).

It is of the utmost importance that governments put into
effect the required measures for the safety of the general
population in their respective countries. The singular
dependence on the Internet that is being utilized in the
process of putting into practice e-governance is being done
so with the intention of enticing the greatest possible
number of people, which is the incentive behind the use of
the Internet in this manner. This is being done so in order
to put into practice e-governance. On the other hand, given
that this cannot be guaranteed to lead to an improvement in
the overall quality of the service, there is no certainty that
this will lead to such an improvement (Kumar, 2022).

It is possible that efforts to improve the general quality of
the service may be hampered as a result of this because it
places a significant amount of responsibility on the
shoulders of the typical citizen. This is because it places a
significant amount of responsibility squarely on their
shoulders, which is the only place it can be placed. This is
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because the vast bulk of the duty is placed squarely on the
shoulders of the average citizen. The reason for this is due
to the fact that the vast majority of the responsibility is
placed on them. As a consequence of the divide,
individuals who are considered to be on the "have not"
side of the digital divide will be unable to access the
official websites of the various levels of government
(Kumar, 2019).

This is because the websites are password protected. On
these websites, the general public can always read over the
most recent instructions, regulations, and guidelines that
have been posted. Instead of communicating with citizens
through traditional types of media like newspapers,
televisions, and other comparable forms of media, this
would be done instead (Kumwilaisak, et al., 2022).

(Buffa et al., 1976) Developed an integrated work shift
scheduling system, which was then employed by the
General Telephone Company of California for the purpose
of scheduling 2,600 telephone operators across 43 different
sites. This system was integrated into the work shift
scheduling process. The process of arranging work shifts
was updated to include the addition of this technology. The
system required that a prediction of incoming calls be
created every half an hour, that call volume be turned into
operator requirements, that tours be scheduled making use
of a heuristic technique, that operators be assigned to
tours, and that the system be executed (Butler, 2020).

1. METHODOLOGY

In this section, the methods that are used for the design and
implementation of the project. The methodology in divided
into sections.

A. Linux virtual machine

A virtual machine (VM)is a term that is used in the world
of information technology to refer to the virtualization or
emulation of a computer system. The capabilities of a real
computer can be simulated on a computer network using
"virtual machines," which are designed to look like actual
computers (Aksin, et al., 2020).

It is probable that their implementations will necessitate
the use of specialized software, hardware, or possibly even
a combination of the two. The computer used was running
a windows operating system so a VM had to be used to
emulate the LINUX operating system. This is because
PBX works very well with Linux and not windows.

B. PBX simulation

The phrase "Private Branch Exchange" is sometimes
shortened to "PBX," which is an acronym that stands for
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the longer form of the phrase. This practice has become
widespread. "PBX" is the abbreviation that's used while
talking about “"private branch exchange." In accordance
with the standard operating procedure, the total amount of
time will be decreased in half. Phone conversations
between users of a PBX system can take place in both
directions thanks to the system's internal lines, which
enable users to connect with one another and support two-
way discussions (Ang, 2019).

These lines also make it possible for users to have
conversations with one another over the phone. Users are
also able to have phone conversations with one another via
these lines, which was not previously possible. Through
these lines, users can now engage in phone conversations
with one another, which was not previously feasible. Users
are able to communicate verbally with one another and
even carry on phone conversations with one another as a
direct result of these lines. In addition to that, they could
also phone one another.

Users of the PBX phone system are able to simultaneously
make and receive calls from and to the outside world while
also using the system. These calls can come in from any
location in the world. These calls can be received from
anywhere in the world, and they can also be directed to
any destination on the planet. This is something that is
feasible to do given that the system supports three-way
calling. There is a good chance that these phone calls
originated from any one of the countries that are physically
located on this globe. It is not feasible to state with
absolute certainty where they originated (Bhatnagar,
2021).

These phone calls may have come from any one of the
countries that are physically located on this globe; there is
a fair likelihood that they came from somewhere on this
planet. There is no way to know with complete confidence
where they came from because it is not possible. Call
forwarding, call transfer, call queue, auto-attendant, and
voicemail are only some of the business telephony services
that may typically be provided by a PBX phone system.
Other services that can be provided include voicemail and
auto-attendant (Bhatnagar, 2021).

Customers of a company can receive these services if the
company utilizes a PBX phone system in its operations.
This is because PBX phone systems allow for a greater
degree of flexibility and control over the manner in which
calls are managed, which is the primary reason for this
benefit. This is due to the fact that PBX phone systems
were built to manage several calls at the same time, which
is the reason why it is possible for them to handle so many
calls at once. The supply of telecommunication services to
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these customers is an expansion of the services that are
already offered to those clients, which presents an
opportunity for commercial organizations, as it would
represent an increase in the number of customers served
(Charoensukmongkaol, et al., 2022).

This is due to the fact that PBX phone systems are able to
perform a huge number of tasks all at once, which is the
reason why the situation is not impossible. In other words,
the possibility of the event occurring is due to the ability
that was mentioned earlier. The operation of PBX systems
can be carried out by making use of a large number of
various communication methods, such as conventional
analog or digital telephone lines, in addition to Voice over
Internet Protocol (VolP), which is a relatively recent
development (VoIP). The utilization of digital telephone
lines is yet another method that is capable of being
implemented. The use of digital telephone lines is yet
another option that can be used, and this one can also be
used. Additionally, this one is a possibility (Cleveland, et
al., 2019).

Voice over Internet Protocol, more commonly referred to
more frequently as VolP, is an additional choice that might
possibly be employed in place of an alternative. VoIP is
typically known more frequently as VolP. If you did not
have a PBX phone system, you would not be able to have
as many telephones at your place of business as you would
like to have there. This would prevent you from making as
many calls as you would like. Because of this, you won't
be able to utilize your room to its full potential. Because of
this, you will not be able to accomplish as much as you are
capable of in terms of productivity (Deng, 2022).

This restriction applies to both traditional landlines and
mobile cellular phones in their mobile forms. Landlines
are considered to be mobile phones. On the other side, you
only need one of them in order to have as many of them as
you require in order to meet your requirements, so there is
no need to worry about running out. In order for you to be
successful in achieving this objective, the one and only
physical phone line that is now tied to the site where your
firm is located will need to be severed. After the
completion of this step, a sizeable number of lines will be
able to be positioned in their appropriate locations. It is
now feasible, as a result of this, to provide service to
several customers at the same time, which is helpful not
only for the business but also for the customers themselves
(Gans, 2020).

After that, particular telephones can be connected to each
of these lines by applying the right adapters that are
necessary for the job. This can be accomplished by
following the steps outlined above. A technician would be
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able to carry this out successfully. To achieve this
objective, all that is required is the application of the
adapters that are designed specifically for the task at hand.
In order to do this task, it is sufficient to check the
instructions that were included with the adapters in the
particular packaging that they came in. Because the service
does not charge its customers for any of the calls that they
make to one another while they are using it, the
circumstances that are currently taking place are an even
more desirable one to be in than they would otherwise be
if the service did not provide this benefit. In other words, if
the service did not offer this benefit, the circumstances
would be less desirable (Golembiewski, 2018).

It was chosen to put into action the voice over IP PBX
technology in order to boost the possibility of the
application's being able to properly complete the
requirements being asked of it. This is the most compelling
illustration that could possibly be utilized. In recent years,
the conventional private branch exchange, also known as a
PBX, has been undergoing a process of modernization,
which has resulted in the emergence of the more cutting-
edge VolIP or IP PBX. This development came about as a
result of the convergence of several technological
advancements. The development of new technologies was
directly responsible for the occurrence of this shift. This is
because both "VolP™" and "IP PBX" are abbreviations that
stand for "voice over Internet Protocol,” which is the
explanation for why this is the case (Kumar, 2022).

The increase in technological capability that has taken
place over the course of the past few years is directly
responsible for this shift in behavior. Even though it is
capable of doing the same activities as a traditional PBX, it
also offers a great degree of functionality that is not
included in traditional PBXs. This is in addition to the fact
that it is capable of doing the same activities as a regular
PBX. This is in addition to the fact that it is able to do the
same functions that a traditional PBX would. It is able to
carry out a variety of tasks that are not possible with
standard PBXs since it includes functionality that enables
it to do so (Kumar, 2019).

These jobs include: In addition to this, it possesses the
significant advantage of being able to carry out the same
functions as a conventional PBX, which is a benefit that
cannot be overlooked. Because of the capabilities that it
provides, it is able to carry out a wide variety of operations
that are not possible to carry out with regular PBXs. These
operations include: Standard PBXs are insufficient for
doing these tasks in their whole. These professions include
the following: Because it possesses this quality, it is able
to carry out the same acts as, which is a consequence of
the fact that it possesses this quality. Because of its
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enhanced capacity, which makes it possible for it to do so,
it is able to carry out a far larger variety of tasks than
traditional PBXs are able to carry out. This is because its
capacity has been raised.

This is due to the fact that typical PBXs have restricted
capabilities in this regard. In addition to this, there is a
possibility that the costs involved with this alternative
approach may turn out to be lower than what was initially
anticipated in terms of the total amount of money that will
be spent on it. This is because there is a possibility that the
total amount of money that will be spent on it will be
lower than what was initially anticipated. This is due to the
fact that there is a chance that the overall sum of money
that will be spent on it will be significantly less than what
was first projected to be spent on it. This is because there
is a possibility that the overall sum of money that will be
spent on it will be a considerable amount less than what
was initially predicted to be spent on it (Kumwilaisak, et
al., 2022).

IP PBX systems, as opposed to more conventional phone
lines, make use of the Internet protocol in their
communication processes. This is in contrast to traditional
phone lines. In comparison to the conventional phone
lines, this is an advantage. This is a benefit in compared to
the traditional phone lines that are available. In
comparison to the conventional phone lines that are
offered, this is an advantage that may be taken advantage
of. This is an advantage that can be used to one's
advantage in comparison to the traditional phone lines that
are currently being made available. In compared to the
traditional phone lines that are currently being made
available, this is an advantage that can work to an
individual's benefit and can be exploited to one's
advantage (Butler, 2020).

This is an advantage that can work to an individual's
benefit and can be leveraged to one's advantage when
contrasted to the traditional phone lines that are currently
being made available. This is an advantage that can
currently be exploited. Voice is originally transformed into
data before being transmitted over the Internet; then, once
it has arrived at its final location, the data is ultimately
transformed back into voice (Li, 2022).

IV. RESULTS AND FINDS
a. VM installation

The oracle virtual box was used for installation of the
virtual machine. The  machine was  named
CALLCENTERBY PACIFIQUE and the server’s name
provided.
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Fig. 1: Operating System Naming

As it can be seen from Fig. 1, the interface helps the user
to choose the type of operating system and its version that
the user will install. It also helps the user to rename the
version machine that is going to be installed.

A memory size (RAM) of 1 GB was chosen.

M
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Fig. 2: Memory size allocation

As it can be seen from Fig. two, normally for a computer
to have a speed, it needs some resources such as Random
Access Memory (RAM). This interface helps to specify
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the amount of the RAM that a new version machine will
use.
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Fig. 3: Hard disk selection

As it can be seen from Fig. three, the virtual box disk
image type of hard drive for the VM was chosen. This
interface helps to provide different hard disc types that a
user will use.

2h g £
w W ¥ -
New  Settings i Start
o General

Name: new_soc_class
Operatit

i sy

BaseM¢ € Create Virtual Machine
Boot Or

Accelerz

Hard disk

1f you wish you can add a virtual hard disk to the new machine. You can
aither create a new hard disk file or select one from the list or from another

_ N locatian using the folder icon.
Video M
Scale-fa 1f you need a more complex storage set-up you can skip this step and make
Graphic the changes to the machine settings once the machine is creatad.
Remote
Recordi The recommendexd size of the hard disk is 8.00 GB.
@ s () Do not add a virtual hard disk
Controll ®) Create a virtual hard disk now

1DE S
Controll () Use an existing virtual hard disk file

SATA|

new_soc_class vl (Normal, 40,95 GB

o oA
Host Dr
Controll G
& Ne
Adapter 1:  Intel PRO/1000 MT Desktop (NAT)

usB

USB Controller:  OHCI
Navira Filkere: 11 10 actiual

Fig. 4: Hard disk creation

A hard disk size of 20 GB was chosen for storing the data
handled by virtual machine. As it can be seen from Fig.
four, after deciding hard disc type, now it needed to create
it with the help of this interface.
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Fig. 5: Hard disk size selection

As it can be seen from Fig. five, the user can adjust the
size of the disc, of which the interface shown represents.

The iso file for PBX was then selected for installation.
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Fig. 6: 1SO file selection

Fig. six shows how, once a virtual machine is created, the
user can choose the 1SO image that contains operating
system set-
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Fig.7: PBX Installation

There are different types of Free PBX set ups. The
recommended one is the version Free PBX 14 and Asterisk
14 as shown in Fig. 7.

INSTALLATION IN PROCESS
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Fig.8: PBX installation process

As it can be seen from Fig. 8, the root password wasset. At
this phase, the operating system starts installing
installation packages as it can be seen from the Fig. by
“’0k’’, the installation was successful.
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Fig.9: Root password

The system was then restarted for the installation to take
effect. For security reasons, it is recommended to set up
root password. This means that for any change that
requires administrator password, root password will be
used.

b. Free PBX activation

In order to use the commercial modules of free PBX,
activation and account creation was required. This is
illustrated in the steps that follow.

ay

[Hardware-Lod 11

Fig.10: Free PBX activation

The system modules were then updated. Once a free PBX
installed, it is needed to activate it to use commercial
modules. Some free modules also require free BPX
installation such as system admin and others.
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&  admin c y Reports Settings ucp
Summary Scheduler and Alerts Module Updates System Updates
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Modules with Upgrades: 51
System Upgrades Avallable:

Fig.11: Module updates
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As it can be seen from Fig. 11, once free PBX is installed,
for it to work properly, updates are required to get the
deployment ID from which the modules updates are done.

The updates were then run:

available

y!
fast k
peeds from hed hostfile

€17 will be updated
14.e17 will be an update
date for pack 0IP-1.5.0-14.e17.x86_64

for package: ImageMagick-6.9.10.68-3.el
updated
e an update
ill be update:

d
at

psd. x86_64 0:
psd. x86_64 0

.sng7 will be updated
0.sng7 will be an update
64 0:13.22.0-1.5ng7 will be updated
64 0:13.38.3-1.5ng7 will be an update
ng7 will be updated
1 be an update
64 1.sng7 will be updated
-addons-bluetooth. x86_64 0:13.38.3-1.sng7 will be an update
-addons-core. x86_64 0 .sng7 will be updated
-addons-core. x86_6 sng7 will be an update

Fig.12: Running updates (first step)

Running updates take some time between thirty minutes to
one hour depending on internet speed you are using.
Updates are important of any operating system to be able
to use latest features. However, it is not recommended to
setup automatic updates on PBX server as it may
disconnect sometimes the system services without
acknowledgement of system administrator. Updating
system manually is advisable to truck which updates has
been installed and plan for system maintenance depending
working schedule.

P03 tory Actions ]

Fig.13: Running updates (second step)

As it can be seen from Fig. 12 and Fig. 13, for the updates
to be running, requires to be connected on internet. It
downloads every update package and displays the
packages in percentages. Once 100% downloading is
achieved. The system extracts the packages for
installation.
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Once updates are done, the system requires to restart all
the services in order to access it again as it can be seen
from Flg 14 Previous MNext Finish

R Fig.17: Extension creation

The microSIP virtual extension was added upon the
creation of the extension account. As it can be seen from
the Fig., a new phone number can be added immediately.

Fig.15: Extension addition

As it can be seen from the Fig. 15, extension needs to be T B = |
added because it’s only the way to identify the person. sl
T Phone |ogs  Contacts >
4 Step 1 ~ Step 2 | .
Step 1
Type @ PISIP ~ 1 2’E 3-i
i gau | 5x | Gun
° 7 8 9.
Email Address pacifqUebyYIFIRGIFS Gl cam|
L MNext | v * 0 #
Fig.16: Adding a phone R > C L
As it can be seen from the Fig. 15, phone number needs to 8 Ca =1
be added because its only the way to identify the person.
o v
(] -
DND| | AA | [cONF| REC |
|8 Online 200

Fig.18: Microsip addition

A virtual desktop extension was made to assign a created
extension details in order to communicate with other
extensions connected on the same Free PBX sever.
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As it can be seen from the Fig., the online means that an
extension is reaching the free PBX server successfully.

c. Free PBX connection

The Fig. below illustrates how mobile phones connect to
the internet via free PBX:

4
)

3

*“l

!z— -
Fig.20: Phone and PBX connection

WWwWw.ijaers.com

International Journal of Advanced Engineering Research and Science, 11(10)-2024

As it can be seen from the Fig., extension connects to the
free PBX server in local area network. If the user plans to
use normal phones like MTN, the free PBX server, it is
needed to be linked with the VPN server. The phones are
linked through a server to a web. When one user makes a
call from a phone, the signal is transmitted to the PBX
system on the computer. The signal is then relayed to the
cloud via the internet. The receiver then sends a response
through the same path. Many phones can be connected
together through the network to make a call center.

V. CONCLUSION

One of the most significant benefits of hosted PBX is that
it enables businesses to save a sizeable portion of the
money that would have been spent on the acquisition and
upkeep of an on-premises system. This is one of the most
significant financial advantages of hosted PBX. Because it
is housed in the cloud, the PBX falls under the purview of
the customer's service provider when it comes to matters
of maintenance and setup. As a direct consequence of this,
you won't have to spend any additional money on
hardware or maintenance in the near future. This is
because this situation has been resolved. The entire cost of
the system does, in fact, include enough money to pay for
the purchase of each and every one of those separate
components. This not only results in cost savings, but it
also eliminates the demand for additional IT personnel
whose primary task it would be to solve issues of this kind.
Because the provider is responsible for handling any issues
that may arise with the PBX, this not only results in cost
savings, but it also results in cost savings. Since the
company does not have to worry about the burden of
conducting maintenance or keeping software up to date,
they are free to concentrate on the things that are most
important to their business without any interruptions. This
is a wonderful alternative for start-up businesses as well as
enterprises that operate on a scale that is more modest.

A hosted PBX system will often offer a wide variety of
services that are helpful to a company in its attempts to
improve the quality of its internal communications. These
services can be advantageous to an organization in the
following ways: A company that uses a system that is
hosted in the cloud is able to gain access to a wide variety
of helpful services, such as call queuing and recording, call
routing and switching, auto attendants, phone menus,
conference calls, voicemails, greetings, and conference
calls. These services are available to the company because
the company is able to gain access to a system that is
hosted in the cloud. In addition to that, the company is able
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to keep a record of any calls that are placed to the
establishment.

The audio quality of a PBX system is ideal for clearer
communication, and the capability to record calls,
maintain client information, and provide a better
communication experience for the customer from the very
beginning to the very end is essential for preserving the
best practices for successfully conducting business in
today's environment. Because of the capabilities provided
by PBX phone systems, calls may be directed to anybody,
at any time, and via any mobile device. This is true
regardless of location (assuming that certain features are
applicable). Because of this, critical customers' phone calls
will never go unanswered, and staff will be able to connect
with one another in a way that is both productive and
uninterrupted.

To summarize, a private branch exchange (PBX) phone
system is beneficial not just for a company or a call center,
but also for the end user of the service. This is because
PBX systems allow users to make and receive calls over a
private network. PBX systems make it possible for several
users to share a single phone line, which is why they are so
popular. In this day and age, when consumers expect
things to be reasonably quick while also desiring a
satisfying experience with the firms, they choose to do
business with, providing outstanding communication and
customer service is a critical aspect in a company's ability
to be successful.

In this day and age, consumers expect things to be
reasonably quick while also desiring a satisfying
experience with the firms, they choose to do business with.
Consumers in this day and age have come to anticipate that
things will be completed within a reasonable amount of
time and also want to have a positive experience with the
companies they choose to do business with.

As illustrated on chapter four, we were able to clarify
solution in terms of cost saving and effectiveness by
implementing freePBX which is a Linux based web-
application for monitoring call traffic. The existing
implementation price  is around 100.000 USD for 50
users. And solution cost 5000 USD between 50 and 100
users which saves 90% as discount. In terms of
effectiveness, the system has web based interface that
helps call center admin to perform their operations without
using scripting commands.

It is recommended that future researchers could
integrate the implemented call center with other Web
Apps.
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