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Abstract:- The goal of the proposed project is to develop
a billing system that is both scalable and adaptable to
meet the specific needs of data replication services.
Service providers will be able to accurately bill their
clients using this billing module’s many capabilities,
which include usage-based pricing, multi tiered billing
structures, and real-time cost tracking. For the Billing
Module, we will create an adaptable and expandable
system architecture. varied storage technologies,
including cloud based and on-premises solutions, as well
as varied data replication techniques, including
synchronous and asynchronous replication, will be
supported by the architecture. The intricacies of data
replication utilisation can be monitored using the
invoicing module. This covers the amount of data
involved, the frequency of replication, and the number of
source and target systems. To provide accurate bills for
clients, the consumption data will be gathered and
processed. The billing module will handle multi tiered
charging structures in order to serve a wide range of
customers. It is possible to design various customer
segments or pricing plans, each with a unique pricing
structure and set of billing specifications. The
development of an intuitive web based dashboard will
enable users to view their bills, expenses, and use. In
addition, historical data and budget threshold setting
will be available on this dashboard. Service providers
will be able to implement charging capabilities with
minimal disruption because to the billing module’s
seamless integration with current data replication
systems. Customization choices will also be offered to
companies with certain billing requirements.
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l. INTRODUCTION

In Disaster Recovery Management [4], replication of
data poses vital role. After any disaster or data breaches
occur, it is necessary to move or replicate and store the data
from primary site to secondary site. This data replication is
mainly took place by three methods i.e., Block Level
replication, File Level replication and MongoDB
replication.

Previously for such transactions were done manually
also the automated invoice generation was not available.
Hence the development of billing module for data
replication process is able to generate bills for each user
depending upon the repli- cation method. Rates may differ
according to the replication method and duration of transfer
[21]. With this billing module user will be able to generate
bill and automated invoice for whole transaction.

1. MOTIVATION

The motivation behind this work is to address
challenges in current billing systems for distributed
computing [24]. The goal is to create a transparent and user-
friendly billing system that accurately measures resource
usage, empowers users to manage costs, enhances efficiency
for service providers, adapts to dynamic computing
environments, and ensures compliance with industry
standards, ultimately providing a competitive edge in the
cloud computing landscape [13].

> Fair Resource Utilization Measurement

Traditional billing systems may not accurately capture
the dynamic resource utilization patterns in distributed
computing environments [19]. A motivation for this work is
to devise a system that ensures fair and precise measurement
of resource usage across various nodes and tasks [6].
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» Transparent and Equitable Billing Practices

Current billing systems [9] might lack transparency,
making it challenging for both service providers and
customers to understand and validate charges. The
motivation here is to es- tablish a billing system that
promotes transparency, providing a clear breakdown of
costs associated with each task [5].

» Adaptation to Dynamic Computing Environments

The dynamic nature of distributed computing requires
billing systems to adapt swiftly to changes in resource usage
[11]. The motivation for this work is to design a billing
system capable of dynamically adjusting to fluctuations in
computing demands, ensuring accuracy and efficiency in cost
calculations.

» Problem Domain
The problem domain for this work involves the
inefficien- cies and challenges present in current billing
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systems for distributed computing environment [1]. Key
issues include in- accurate measurement of resource usage,
lack of transparency in billing practices, user difficulties
in cost management, and the need for billing systems to
adapt to the dynamic nature of distributed environments
[10]. The goal is to address these challenges and create a
more efficient, transparent, and adaptable billing system that
benefits both service providers and users in the distributed
computing ecosystem.

> Problem Representation

In the realm of distributed computing environments,
ex- isting billing systems face inefficiencies and challenges
[3]. These encompass inaccuracies in resource usage
measurement, opaque billing practices, user complexities in
managing costs, and the crucial necessity for billing systems
to dynamically adapt to the distributed environment’s fluid
nature.

Select a mode
of Replication

——Y

Block Level

MongoDB

Applying rates
as per data Transaction

Generating Bills

Generating Invoice for

overall Transaction

Fig 1 Flowchart (System Outline)

1. METHODOLOGY

» User Interface for Billing Module

Billing module [15] will be one of the modules of
existing DRM system, which will be responsible for making
bills for entire transaction of data and also generating the
automated invoice. For this we created a user friendly user
interface which will help user to easily create their own
bills based on their mode of data transaction [16]. This
user interface will contain dynamic forms with multiple
drop-down menus, which will enable user to select his
replication setup ID, start date, end date, technique (active-
active or active-passive) and type of database, for data
transaction. For replication types certain range is assigned
for each replication type which is as described.

IJISRT24APR2068

o File-level Replication: This replication method operates
on individual files. For optimal performance, we recom-
mend file sizes ranging from 1 MB to 100 MB.

o Block-level Replication: Block-level replication focuses
on smaller units within files, enhancing efficiency. Ideal
block sizes typically fall between 1 MB (or 512 KB) and
4 MB.

e MongoDB Replication: MongoDB replication involves
replicating data at the document level. To ensure smooth
replication, document sizes should ideally range from 1
MB (or 100 KB) to 16 MB.

This all data will get fetched from the database of the
DRM system.
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» Database of DRM

Database of DRM system has records of each user who
opted for replication of data. [18] This data will be in the
form of tables which are created using PostgreSQL. This
database typically consists of various tables, which are
accessible from user interface via various inner and outer
joins among themselves.

» Billing user Details

Billing user details is one of the most crucial table
from the database [8]. It contains user details like user name,
application name, technique, direction and replication setup
ID. User name field provides name or identity of the user,
application field provides type of the database selected,
technique field is all about the technique selected for data
replication i.e., either active-active or active-passive,
direction of the data flow and replication setup ID against
each user [22].

> Rate

Rate is an important table of database, which is
responsible for actual calculation of bill [17]. The rate of
data per byte is decided according to the type of database. It
consists of fields like start time, end time, replication setup
ID, application name, user name, charge for one byte, total
number of bytes and total amount to pay. In this table,
the rate per byte of data will get multiplied with total
number of bytes, and will provide total amount to pay by
user. For this it requires start time, a time when user started
transaction of data and end time, which will be a time when
user going to pay a bill [20].

» Payment Details for Invoice Generation

This particular table in the database will be useful in
gener- ating invoice. It consists of fields like user details,
application name, start date, end date, amount, time period,
status, invoice ID and invoice status [2]. The time period
field will show total number days from start date to end date,
while status will show whether replication of data is stopped
or still it is going on, invoice ID will provide unique 1D for
each invoice and invoice status will provide information
about whether bill is paid or not [20].

V. RESULTS AND SENSITIVITY ANALYSIS

A number of benefits have resulted from the Data
Repli- cation System’s Billing Module’s responsive user
interface  (Ul) implementation, including improved
accessibility and an overall better user experience across
various devices [14].

» Enhanced user Context

Without sacrificing readability or functionality, users
may easily use the Billing Module from a range of devices,
includ- ing computers, tablets, and smartphones [23].
Interacting with the system is now simple and easy thanks to
the touch-friendly design features, adaptable forms, and
fluid grid structure.
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» Improved Availability

The Billing Module’s responsive user interface (UI)
guar- antees that people with disabilities may access and
use it with ease, as it conforms to WCAG accessibility
criteria [12]. Accessibility has been enhanced for all users
with the help of keyboard navigation support, appropriate
labelling, and text equivalents for images.

» Adaptive Layouts

The responsive design has effectively adjusted grid
layouts, font sizes, and spacing to fit various screen sizes.
Navigation is made simpler by the navigation menu, which
changes from a horizontal menu on bigger screens to a
collapsible menu on smaller devices.

» Charts and Tables that Respond

In order to preserve data readability and usefulness on
smaller devices, data tables and charts are now responsive
[7]. For large tables, using horizontal scrolling helps to
preserve data integrity by preventing data truncation.

e Registration page consists of fields like username, email
and password. These fields take input from users in
alphabetic and alphanumeric system.

Register

o o

Fig 2 Registration Page

e Users can register to the system by using valid username,
email address and password. This data will get stored in
system’s database, using which user will be able to login
to the system.

Register

Full Name

&)
9
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Fig 3 Registration Page with Inputs
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Users can login using login credentials created while
registering to the system. Login credentials that required
are username and password.

Login

Uswrname

Fig 4 Login Page
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After logging into the system welcome page will be
displayed. This page is containing information regrading
about Billing Module. It contain a button at the bottom
called “’choose your plan”, which redirect to the Billing
Plan Page for selecting Plans.

Thet mabicripton (o our plen s & grest gace 10 gut some rportant information of disgtley o used charged amount!

Welcome to our Data
Replication Billing Module!

Wo understand the sepotance of rellable and efiog

Choose your piam
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Fig 5 Welcome Page

User have to choose plans based on their duration (time period). Here plans are divided into three type i.e Monthly,
Quarterly, Annually. at the end of every container of plans ”Get Started” button is present.
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Monthly Quarterly Annualy
@ Seamless Data Replication @ Cost-Effective Replication © Maximum Savings
Effortlessly replicate your critical Save more with quarterly plan Unlock the best value with our
data every month ensuring continuous data yearly plan, offering significant cost
. replication savings.
@ Flexible Billing
o . I
Pay only for the data you replicate, @ Enhanced Performance @ Uninterrupted Replication
with transparent monthly billing Experience optimized performance, Ensure uninterrupted data
regular maintenance and updates replication throughout the year
@ Scalable Solutions
Scale your data replication needs @ Customizable Solutions @ Priority Access to New
up or down as your business Tailor the replication process to fit FaAties
evolves your specific business Be the first to access and leverage
requirements new features as they're rolled out
@ Risk-Free Trial
T e . @ Risk-Free Trial @ Risk-Free Trial
ry our monthly plan risk-free for
the first month with no Try our quarterly plan risk-free for Try our quarterly plan risk-free for
commitment the quarter month the quarter month

Fig 6 Billing Plan Page

o After calculation of bill, automated invoice for each individual user will be generated.This invoice will contain all transactions

that are performed by user.This invoice can be saved in the form of PDF file. Users can pay bill using pay now option, which
will direct them towards payment gateway.

Download PDF Logout

Invoice Details

Lnpea

Start No. of Charge of

D Technique Direction Flatfile Date Bytes One Byte

R Active - Passive Reverse File-leve MongoDb 2023 202

Yotal Amount: Rs.5/

Thank you for your purchase! m

Fig 7 Invoice Page

e As user select the pay now option, payment gateway page will be opened, which consists of preferred payment methods such
as Card, Net banking, Wallet, Pay Later.
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Cards, Natbanking § More

Fig 8 Payment Gateway Page

e User have to select type of the preferred method. After
selecting type of preferred method, user will be notified
with ”Please wait while we redirect you to your bank
pages”. After filling all details user can make payment
by clicking on Submit Payment button.

% Your Company

Loading bank page...

Fig 9 Payment Gateway Page Loading Page
o After processing of payment, as soon as payment get

successful,the message of ”Payment Done Successfully”,
will be displayed on the screen.
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v

Payment successful

$200

Your Company Name

Fig 10 Payment Done

e After processing of payment, as soon as payment get
successful,the message of "Payment Successful! Payment
ID of that Particular user will be displayed against that
Payment”, will be displayed on the screen.

B VouTube G Google (B Welkome to JUNO tcolabr.. (53 billog templates

localhost:8080 says

Payment successful Payment [0: pay_NdumQESGMMeh
‘ownload POF  Logout

(s

Replication St End  No.of No.of  Chargeof
D Technique ~Direction Type Flatfile ~ Date  Date  Days  Bytes  Onebyte

4 Passve  Forward+Reverse  File-level PostgreSQL 204 204 3 100
replica 0219 02

Total Amount; Rs.200/-

Thank you for your purchase!

Fig 11 Payment Done in DRM Screen

e Above graph describes the distribution of replication

types selected by users.According to the analysis, users
mostly opt for the file level replication. MongoDB level
replication has lowest users among all three types of
replication. As shown in Fig 12.
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count

Replication Type

Fig 12 Analysis of Replication Types

Above graph determines distribution of direction of repli-
cation chosen by users among three categories i.e., For-
ward+Reverse, Forward and Reverse. According to the
analysis, most of the users are opting for replication in
reverse direction. As shown in Fig 13.

Distribution of Technique

—
(=] -
2 M

Passive Active+Passive Active
Echnigue

Fig 14 Analysis of Techniques of Replication

Above figure determines the accuracy of model,in which
type of replication, direction of replication and techniques
used for replication are major attributes. The accuracy for
model is 0.75. As shown in Fig 15.

Distribution of Direction

Forward+Reverse Forward Reverse
Direction

print(f'Accuracy: {accuracy}"')
print('Confusion Matrix:")
print(conf_matrix)

Accuracy: 0.75
Confusion Matrix:
[[0 000 0]
[0 300 0]
[1 000 0]
[0600 2 0]
[01001]]

IJISRT24APR2068

Fig 13 Analysis of Direction of Replication

This graph shows distribution of techniques if replication
used by users. Techniques used for replication are Active,
Active-Passive and Passive. As per the analysis, the tech-
nique mostly used for replication is passive technique. As
shown in Fig 14.
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Fig 15 Accuracy of Model

Above confusion matrix shows, distribution of true and
false predictions. This confusion matrix will help or-
ganisation to decide the discount rates, which will be
beneficial for both organisation and users.
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Fig 16 Confusion Matrix
V. CONCLUSION

In conclusion, the implementation of a streamlined
billing process, enhanced accuracy, flexible billing options,
seamless integration, scalable architecture, and compliance
with security standards are paramount in ensuring customer
satisfaction within the realm of billing systems for
distributed computing environments. By addressing
inefficiencies and challenges inherent in current billing
systems, such as inaccuracies in resource usage
measurement and lack of transparency, the proposed billing
module offers a comprehensive solution. Its modular
architecture enables seamless integration with existing
Distributed Resource Management (DRM) systems,
facilitating a smooth transition and minimizing disruption to
operations. The provision of flexible billing options
caters to diverse customer needs, while adherence to
compliance and security standards ensures data integrity
and user trust. Ultimately, the owverarching goal is to
optimize the billing process, improve customer satisfaction,
and foster greater efficiency within distributed computing
environments.
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