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Abstract 
The advancement of science and technology has introduced the concept of big 
data, which has significantly transformed the business management environ-
ment of enterprises. Currently, most administrative tasks in companies heavily 
rely on human resources, with skilled management staff using their expertise to 
oversee business operations. However, this approach is susceptible to human 
subjective biases. The method assists managers in formulating efficient strate-
gies for implementing management measures and enhancing the effectiveness 
of production, sales, financial, and people organization structure management. 
This ultimately leads to a more evidence-based approach to corporate manage-
ment. This technique expands the utilization of Web services from a strategy 
focused on integrating services to a comprehensive framework for Service-Ori-
ented Computing (SOC). The primary focus is implementing WS-session to 
manage sessions in general Web services applications, defining a bidirectional 
entire duplex interface for communication in Web services, and developing the 
Web Services Initiation Protocol, presenting WIP, a thorough multimedia and 
voice communication framework constructed using Web services and Service-
Oriented Architecture (SOA). The office automation management system, cre-
ated utilizing ASP.net and SQL Server technology, encompasses the evaluation 
of viability, analysis of needs, and system design. Office automation refers to 
using equipment with computing capabilities to carry out various office tasks 
and utilize associated tools and applications. Office automation uses computer-
based systems to collect, organize, and modify visual and auditory information 
to enhance business energy efficiency and time management. Office automation 

How to cite this paper: Javed, M.A., Alam, 
M., Alam, M.A., Islam, R. and Ahsan, M.N. 
(2024) Design and Implementation of En-
terprise Office Automation System Based on 
Web Service Framework & Data Mining 
Techniques. Journal of Data Analysis and 
Information Processing, 12, 523-543. 
https://doi.org/10.4236/jdaip.2024.124028 
 
Received: July 16, 2024 
Accepted: September 26, 2024 
Published: September 29, 2024 
 
Copyright © 2024 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/jdaip
https://doi.org/10.4236/jdaip.2024.124028
http://www.scirp.org
https://www.scirp.org/
https://doi.org/10.4236/jdaip.2024.124028
http://creativecommons.org/licenses/by/4.0/


M. A. Javed et al. 
 

 

DOI: 10.4236/jdaip.2024.124028 524 Journal of Data Analysis and Information Processing 
 

refers to auto-mating essential tasks employees perform, including identifica-
tion, automatic appointment reminders, and automatic power management for 
personal computers. The employee image is obtained through the utilization of 
the Java media framework. Attendance data for all employees are collected and 
methodically examined. The database enables the retrieval of these records 
monthly or weekly. An office automation system offers organizations enhanced 
features for managing office information, significantly improving office effi-
ciency and quality. Moreover, it improves office administration and decision-
making procedures by automating and strengthening the scientific elements of 
office functions. The ongoing progress of organizational information technol-
ogy has led to a strong focus on sharing information resources in scientific re-
search initiatives. Conventional firms exhibit intricate company processes, in-
adequate managerial efficacy, and unnecessarily elevated operational expenses, 
resulting in diminished competitiveness. Thus, using an ERP management sys-
tem is the optimal decision for organizations to restore their crucial competitive 
advantage. This technology enhances their operational methods, streamlines 
their operations, and enhances transparency in their operational approaches. 
The system comprises six modules: buy plan, purchase order, purchase contract, 
purchase document inquiry, purchase to order, and purchase return. These 
modules effectively meet the operational needs of enterprises. 
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1. Background 

As information technology progresses quickly and big data technology takes 
longer to develop fully, business management is increasingly encountering nu-
merous challenges. Implementing a business management analysis framework 
employing big data technology has become crucial for corporate advancement in 
this setting. Conventional enterprise management mostly depends on manual col-
lection, examination, and decision-making based on data, resulting in inefficiency 
and a higher likelihood of mistakes. Simultaneously, firms often face the challenge 
of fragmented and decentralized internal data due to its diverse sources and for-
mats, making it difficult to integrate and utilize effectively. This has greatly influ-
enced the effective functioning and continuous growth of enterprises. Neverthe-
less, implementing big data technology has presented numerous prospects for 
business administration. By accumulating, retaining, manipulating, and examin-
ing internal and external data, one can understand the business’s internal work-
ings, market forces, consumer requirements, and other facets. This offers robust 
backing for strategic planning, operational enhancement, and product innova-
tion. By incorporating big data technologies into artificial intelligence, machine 

https://doi.org/10.4236/jdaip.2024.124028


M. A. Javed et al. 
 

 

DOI: 10.4236/jdaip.2024.124028 525 Journal of Data Analysis and Information Processing 
 

learning, natural language processing, and other domains, businesses can enhance 
their data mining, analysis, and decision-making processes, resulting in more ef-
ficient company management with improved quality and efficacy. Hence, it is cru-
cial to prioritize the creation of a framework that employs big data technology to 
enhance corporate management analysis and ultimately enhance organizations. 
Firms can enhance their decision support by meticulously extracting and analyz-
ing internal and external data and thoroughly examining intricate information, 
resulting in a more comprehensive, accurate, and beneficial outcome. In order to 
stay ahead in future market competitiveness, organizations need to possess a dis-
tinct level of technology expertise, data management capabilities, and talent re-
serves. Scientists have made significant progress in studying how to adapt to the 
rapid growth of science and technology, especially in organizational and eco-
nomic progress. Their goal is to maintain a position of power and gain a compet-
itive advantage, enhancing company management’s business benefits. There is a 
dearth of comprehensive solutions that rigorously examine the correlation be-
tween the daily tasks of knowledge workers in gathering information and the per-
ceived or actual value of that information to the company, as determined by the 
established content management strategy. Several technologies and theories about 
big data are currently in the conceptual phase. Therefore, substantial time will be 
required to execute big data technologies effectively. This component integrates 
both a comprehensive architectural design and a meticulous module design de-
rived from prior investigations of all systems. This design serves as a complete 
blueprint for the program’s future development. It is crucial to break down com-
plex functions into simpler components to understand the system’s structure. 
Typically, a module within a system performs a single and relevant sub-function. 
Organizing the modules in a hierarchical structure is essential. The top-level mod-
ule calls upon its subordinate modules to carry out the program’s overall purpose 
in this system. Afterwards, every lower-level module calls another lower-level 
module to complete a specific program part. The module at the lowest level per-
forms the most accurate and specific function. Each of these options facilitates 
convenient user access to the system. The primary purpose of the system login 
module is to authenticate the user’s credentials, specifically their username and 
password, during the login procedure [1]. Access to the system is granted to users 
only after the accurate login and password are submitted. The interfaces in the 
next section will not be displayed individually. Users are automatically sent to the 
system’s homepage upon successful identity verification. The homepage presents 
a collection of system menu options that users can activate by clicking with the 
mouse. Composing new outgoing messages mostly involves determining the mes-
sage’s receiver, subject, and content. The interface for adding conference infor-
mation comprises three components: conference change, deletion, and release. By 
selecting the URL of the conference title, users will be directed to an interface that 
provides comprehensive information about the individual conference, allowing 
them to navigate through all the relevant components easily. The user interface 
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for inputting employee information is a human resources management module 
constituent, allowing users to inspect, navigate, and enter employee data. Regular 
employees have limited access to only their personal information. The system ad-
ministrator has the power to input employee data. The email interface primarily 
comprises modules that manage the transmission and reception of emails. These 
modules provide functions for deleting personal emails, generating new emails, 
and retrieving emails (after opening a newly received email). WIP’s ability to op-
timize communication through service hosting improves the interoperability be-
tween WIP and SOC. A web services platform designed specifically for hosting 
non-communication services. In addition, WIP effortlessly adheres to the struc-
ture and foundation of the World Wide Web. Web resources can be accessed as 
endpoints that are currently under development. These documents are available 
to the public, easily located, connected to a network, and can be used with CEBP 
and other advanced communication applications, including those in social net-
working and intelligent communication services. In the following sections of this 
article, we will present the concept and structure of WIP and lay the groundwork 
for its comprehensive communication paradigm, which is based on Web services 
and service-oriented architecture. WS-session allows for the direct creation of ses-
sions via Web services. Web services utilize session establishment to create a dis-
tinct session for the client [2]. The session is contained within the SOAP message 
headers. Additional instances of using sessions can be observed in the ongoing 
conversation presented below. The establishment of WS-session application ses-
sions relies on Web services and is dictated by the established Web service speci-
fications (SOAP/WSDL). WS-session processes are not affected by the specific 
transport protocol being used. The Server SQL provides a notable benefit by seam-
lessly integrating with commonly used client/server programming tools and desk-
top apps. Programming languages can connect to the Server SQL database, in-
cluding Visual Basic, C++, Access, Visual Builder, Power, Delphi, and Visual Fox-
Pro. When developing database applications, many technologies such as data ac-
cess objects (DAO) [3] [4], remote data objects (RDO), ActiveX controls, DB OLE, 
ODBC, DB-Library, and other third-party development tools can be used to access 
the Server SQL database. Server SQL client programs can access data from the 
server by utilizing the application interface provided by Server SQL. The system 
can be accessible by four main methods: API OLE, DB Transact-SQL, ODBC, and 
DB-Library. These APIs can function as a dynamic link library for a client to es-
tablish contact with the Server SQL server using the client’s network library. The 
organization’s internal workforce can collaborate remotely and across several lo-
cations via the network. Integrating the exchange network into the office automa-
tion system increases the speed and convenience of information transfer, resulting 
in enhanced managerial capabilities and improved operational efficiency. The 
document provides a detailed description of the structure and execution of an of-
fice automation management system that utilizes ASP.net and SQL Server tech-
nology. Office automation involves utilizing computer-based tools and processes 
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to manage written, visual, and auditory information in office tasks. Office auto-
mation aims to provide components that simplify, enhance, and automate organ-
izational processes. The office automation systems encompass various function-
alities, specifically: i) Electronic publishing, ii) Electronic communication, iii) 
Electronic collaboration, iv) Image processing, and v) Office management. A local 
area network (LAN) typically serves as the central component of these systems. A 
Local Area Network (LAN) enables efficient transmission of data, voice, mail, and 
photos to any desired location, whether within the LAN’s local office or in a dif-
ferent country or continent, by utilizing a connected network. An office automa-
tion system (OAS) enhances office efficiency and boosts productivity. Office au-
tomation utilizes computer hardware and software to carry out necessary duties 
and accomplish goals by digitally generating, gathering, storing, altering, and 
transferring office data. An office automation system largely involves the han-
dling, transferring, and arranging raw digital data and corporate information [5]. 
In its fundamental state, information takes the shape of letters, notes, graphs, rec-
ords, communications, and similar entities. When data is transmitted electroni-
cally, unprocessed information is shared between two or more office personnel 
who may be in the same or different places. The office automation system mainly 
consists of three main activities: 1) the storage and manipulation of data, 2) the 
transfer of data, and 3) the management of data. 

2. Preview 

Procurement can be seamlessly integrated into an ERP system. The operational 
procedure involves identifying supplier resources, gathering extensive business 
information on materials, conducting a thorough screening process for chosen 
vendors, creating a detailed form to specify material details, and confirming im-
portant factors that contribute to developing a purchasing plan. This plan consid-
ers the warehouse’s inventory capacity and order demand, forecasts the quantity 
of goods purchased in advance, and calculates the necessary inventory space to be 
allocated. Subsequently, it is imperative to choose a suitable mode of transporta-
tion and formulate a purchasing strategy that may be adjusted as necessary. Com-
mence dialogue and bargaining with suppliers to verify the procurement strategy. 
By comprehensively analyzing the prices of similar materials available in the mar-
ket, the company’s staff can negotiate with suppliers to ascertain the quantity of 
items to be procured. This procedure involves the identification of all potential 
suppliers based on their material quality and technical standards. In order to com-
mence commercial transactions, it is crucial to generate purchase orders deter-
mined by factors such as quantity, purchase date, warehouse capacity, delivery 
schedule, and economic plan set by the supplier. Afterward, it is necessary to send 
these orders to the provider for additional verification. Once the purchasing plan 
is completed, the webpage will instantly create the contractual order. Afterward, 
the contract will undergo another verification round with the supplier, and the 
purchase order will be closely watched. Accepting arriving materials involves 
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corporate staff transporting raw supplies by accepting the purchase order and ver-
ifying the previous agreement. The inspection staff are responsible for verifying 
and authorizing the orders by the benefits of the ERP procurement management 
system and the company’s acceptance procedure. Upon receiving the supplies, the 
business personnel in the purchasing department collaborate with the finance de-
partment to reconcile accounts and compute expenses, finally resulting in the res-
olution of expenditures. Therefore, these factors add to the overall cost of acquir-
ing and completing the purchase order by the mutually agreed contract. Once the 
delivery order is fulfilled, the item is included in the inventory, the payment is 
remitted to the supplier, and an inspection is conducted. System core data mainte-
nance: The procurement management system is responsible for maintaining vital 
data, such as salesperson information, raw material supplier details, and material 
specs, for the company’s purchasing processes. Timely updating of the data is of 
utmost importance. Integrating government and enterprise information systems 
entails the assimilation of office automation, business management, leadership 
decision-making, and other applications, creating a comprehensive information 
management system. The OA information management platform will be catego-
rized into three domains: general office applications, business management, and 
decision assistance. General office applications encompass a range of technologies 
that fulfill the fundamental information requirements for routine business activi-
ties. These occupations involve sharing and retrieving information, supervising 
documents, handling emails, giving suggestions and authorizations, processing 
papers, supervising shared information, scheduling meetings, planning work 
strategies, and overseeing corporate operations [6]. Every component involved in 
developing the information management system must efficiently arrange these 
operations to fulfill the managerial requirements of the unit. The business man-
agement system is highly adaptable and may be utilized across several sectors, 
such as industry, government departments, companies, research institutes, and 
educational institutions. Every sector possesses unique business demands. A de-
cision support system is a technological tool that utilizes a thorough examination 
of data from many departments inside a company to offer evidence-based support 
for decision-making. The study’s system framework effectively integrates three 
aspects, providing a solid foundation for system expansion. The establishment of 
a solid framework is crucial for the process of software design. In order to mitigate 
issues related to scalability and future development, the architecture must priori-
tize the concept of reusability. An information management platform. Utilizing 
the browser as a consolidated tool for accessing information eliminates the neces-
sity of accessing many business systems. Data is a software system that requires 
multiple programming tools for designing. Business leaders who use computers 
to access large amounts of corporate data will find it particularly beneficial. Users 
encountered a unified browser interface for conveniently accessing, sharing, and 
executing applications. This interface eliminated the requirement for clients to 
have more sophisticated specifications or often update while significantly 

https://doi.org/10.4236/jdaip.2024.124028


M. A. Javed et al. 
 

 

DOI: 10.4236/jdaip.2024.124028 529 Journal of Data Analysis and Information Processing 
 

reducing user training expenses. To enable the development of web-based appli-
cations and ensure efficient information sharing within an organization, systems 
must utilize a web server for storing data and applications. The client program 
offers users a diverse range of services. The apps serve as a centralized repository 
for shared information and software. Furthermore, they serve as a gateway for 
contacting the application server, providing different combinations of applica-
tions to particular users. Application Layer: The application server is utilized to 
execute certain programs. A web server facilitates data transmission between the 
client and the application server. It is responsible for overseeing complex business 
operations and computational tasks. When a client interacts with the web server, 
it establishes a connection with the application server to fulfill particular require-
ments. The SQL statements and data layer are utilized in the database system to 
facilitate the exchange of information between each other via the application 
server. An application server is considered a client in the context of database serv-
ers. Data Layer: The data obtained from various departments is consolidated and 
stored in a unified database to ensure organization and maintenance. Each de-
partment has distinct databases that can be interconnected through a data ex-
change platform or other data interfaces. This allows different departments to or-
ganize cross-database access utilizing database connectivity methods. Automation 
application development software is a highly advanced and respected platform for 
large-scale business communication, collaboration, and Internet/Intranet activi-
ties. The system offers diverse capabilities, such as sophisticated workflow man-
agement, state-of-the-art database replication technology, and robust safety 
mechanisms, ensuring the highest level of reliability. This software can effectively 
handle diverse unorganized and partially organized document data. It can be em-
ployed to create process apps and diverse web-based applications. Contemporary 
document management solutions now aid in overseeing the complete life cycle of 
information kept within documents. Researchers worldwide have undertaken nu-
merous studies to evaluate the benefits of newly created electronic systems with 
traditional document management systems and electronic document manage-
ment systems regarding user performance. Due to technological progress, organ-
izations have transitioned from conventional document management systems 
(DMS) to electronic ones. The reason for this decision is its convenience in 
streamlining administrative tasks by integrating and managing files. Prior re-
search has demonstrated that an electronic document management system (DMS) 
offers numerous benefits, encompassing financial, administrative, protective, col-
laborative, operational, confidential, and technical integration advantages. Hence, 
every firm must use an electronic Document Management System (DMS) to pro-
vide an efficient framework for categorizing and supervising documents. An elec-
tronic document is a digital repository that consolidates material from several 
sources, in diverse formats, about a specific topic to meet a particular individual’s 
requirements. An Electronic Document Management System (EDMS) is a repos-
itory of data that encompasses a diverse range of document types inside a network. 
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It enables several users to access, modify, and revise these documents concur-
rently. The demand for an electronic document management system (EDM) has 
increased due to the need for efficient organization and control of documents, 
regardless of their volume. This system should include electronic storage, search 
capability, distribution, and other essential features [7]. The primary objective of 
this project is to create and execute a user-friendly web-based system that effec-
tively facilitates the categorization and management of documents and records. 
This assignment includes analyzing existing systems and developing and imple-
menting the necessary components of the document management system [8]. The 
process will involve using a unified modeling language to gather requirements. 
Furthermore, the study would involve the establishment of a document system 
and the evaluation of its efficacy. Implementing an automated document manage-
ment system that handles operations like receiving, dissemination, distribution, 
and retrieval can enhance the efficiency and productivity of employees, staff, and 
the firm. Presently, most firms heavily depend on the manual transportation of 
processing papers without utilizing technology [9]. Implementing WBEDMS will 
expedite task completion, facilitate seamless cooperation with other departments, 
enhance efficiency, deliver up-to-date and precise data, and provide user-friendly 
functionalities. 

3. Methodology 

To accomplish the study’s objectives of developing a web-based electronic docu-
ment system, the researchers analyzed the existing system and utilized an object-
oriented hypermedia design methodology (OOHDM) to design the proposed 
web-based document management system. Model-driven development uses mod-
els to construct extensive and high-quality hypermedia applications, information 
systems, multimedia presentations, and other similar projects. The process en-
compasses many tasks, including conceptual design, navigational design, abstract 
interface design, and implementation [10]. 

The purpose of the e-commerce website shown in Figure 1 is to represent the 
system’s front-end architecture and user interface precisely. The database reposi-
tory, middleware, and client interface make up most of it. Receiving and pro-
cessing all communications is the job of the middleware layer. The implementa-
tion was done using the React framework. HTML created the system’s user inter-
face, while MySQL, the database, and Apache functioned as the system’s middle 
layer and database access through the PhpMyAdmin tool [11]. Collaboration 
diagrams fall under interaction diagrams, much like sequence diagrams do. The 
way the information is presented is similar to that of sequence diagrams. Instead, 
they put the functional purpose of items first by illustrating it with a schematic 
that shows actors, objects, and arrowheads to show navigation according to the 
methods used. Figure 1’s image depicts the many collaboration structures that 
symbolize each system action. The user interface displays the steps for creating a 
new document, adding a new item, searching, examining recently added  
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Figure 1. Showing the login page of the web-based document management system. 
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documents, and managing internal workflow. It serves as the main page on the 
website that directs users to other pages inside the system. There is a classified 
form on the website dashboard with four sections: “search for a document,” “view 
the recent document,” “insert new entry,” and “create a new document.” Using 
the “insert new entry” page, users can submit papers to be received by the depart-
ment. The user carefully records all pertinent information about the document, 
including its classification, subject or title, author, date, and any other relevant 
details. Once all the necessary information has been gathered, the user uploads 
and saves the document into the system. Customers can choose between this sys-
tem’s two search options: an advanced search and a basic one. The user can input 
the precise topic of the document they wish to look for in the text field of the 
primary search screen. The user can then enter multiple text fields in the advanced 
search tool to limit the number of results returned after the search. Comparable 
to the External Process page, the Internal Workflow page shows the flow of doc-
uments inside and outside the department (see Figure 1). The workflow system 
displays the document’s current location when a user uses an arrow to deliver a 
document to another staff member. A different user sends the same document to 
another staff member, resulting in this circumstance [12]. 

Furthermore, the user can import any newly built departmental portal by 
choosing the first option in the menu, Insert New Entry. The user notes the doc-
ument’s type or format, subject, source, and production date as essential details. 
Once photographed, the document can be scanned and converted into a format 
that permits revisions and amendments, especially concerning binding. The 
scanned documents are then carefully rearranged and stored in repositories to en-
sure long-term preservation. Now, users can submit scanned papers for review 
and participate in related activities. Comparably, a “Create New Document” page 
offers a location for users to enter text using an already-installed text editor. Most 
developing countries still use antiquated document management systems (DMS) 
that are based on paper. 

Nonetheless, there is an increasing movement toward computer and server 
storage of electronic content, including emails, webpages, and database packages. 
An electronic document management system (EDMS), frequently used to collect 
and organize aggregated data within a facility or firm, is essential for efficient ad-
ministration. However, it is crucial to execute the adoption of these criteria with 
caution, taking into account the specific requirements of the institution or organ-
ization. The various methodologies for document management systems encom-
pass conventional, internet-based, integrated, model-based, and enterprise ap-
proaches. Document management systems (DMSs) [13] often employ a client-
server architecture as its operational approach. Customers utilize their exclusive 
software to offer a user interface and access to documents, while the Document 
Management System generally functions on an enterprise server system. The es-
tablishment of a link between clients and the server occurs through the utilization 
of a local area network. However, this approach necessitates using costly client 
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software on each computer. The document management system employs a web-
based methodology organized around a three-tier architecture to support its dis-
tribution strategy. The system consists of databases, document servers, and cli-
ents, categorized as tiers 1, tier 2, and tier 3. Users have the option to make con-
nections with the server via either the local network or the global network. The 
server is equipped with document management software and a document reposi-
tory [14]-[16]. This Document Management System (DMS) software is utilized in 
decentralized organizations to enhance operational efficiency, streamline pro-
cesses, oversee documentation, and execute other functions. Moreover, users can 
utilize the document client software to retrieve and analyze documents stored in 
one or multiple document repositories. This software typically includes desktop 
and intranet (or internet) clients, which personal computers or web browsers can 
access. 

The freedom to reorganize the processes is made possible by the modular ar-
chitecture shown in Figure 2, which allows using several tools and input sources. 
The proposed technique was assessed using several essential criteria in the current 
study, such as standards for system features, environmental standards, and stand-
ards for methodology assessment. This experiment was carried out to demon-
strate how the system was designed to meet the application’s requirements. A nu-
merical figure can approximate the extent of coverage and compare it with the 
standards by which the suggested method is judged and the conditions under 
which it is implemented. This study used a seven-representation framework to 
assess the effectiveness of the OOHDM [17] approach. The OOHDM’s illustra-
tions skillfully displayed a variety of categories and stage counts. The representa-
tions represent the comprehensive category covering client-server architecture, 
other tool integration, quality, and extensibility. They also include the design of 
the user interface and run-time behavior, conceptual design model, abstract nav-
igational model, and conventional criteria {8}. A Data Flow Diagram (DFD) was 
used during the study phase to show the system’s boundaries and distinguish the 
target application system from outside environments. Additionally, a scenario is 
provided to determine the informational and navigational needs of the users. An 
action sequence makes up a scenario similar to a use case. 

Application systems and object data models are developed and built during the 
object-modeling phase [18] utilizing Class diagrams that illustrate different sce-
narios. Developers establish the pathways for hypermedia navigation during the 
navigational design phase. A comprehensive examination is done on the class di-
agram, explicitly focusing on each associative relationship. Subsequently, the con-
ditions are modified and employed to ascertain the prerequisites for navigation. 
Deploying Enterprise Information Systems in distance learning units can result in 
optimized administrative processes, seamless data integration, enhanced organi-
zational efficiencies, and decreased operational costs. 

Moreover, this would improve the caliber of services and streamline efficient 
communication among staff members and students. Regarding this matter,  
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Figure 2. Context source model based on the calibration of the web-based document Man-
agement system. 

 
implementing EIS can be accomplished by utilizing pre-packaged systems from 
suppliers or developing unique systems internally. The initial stage in prototyping 
the reengineered process is the implementation and assessment phase, which aims 
to tackle the particular challenges and concerns of users and stakeholders. The 
upgraded methodology is wholly implemented and consistently monitored during 
the subsequent phase to guarantee its effective functioning. A summative evalua-
tion is performed to examine the degree of accomplishment and results. 

The provided code in Figure 3 includes a Laravel routing configuration that 
creates two main route groups, specifically ‘accounts’ and ‘employees.’ Every 
group is allocated a dedicated middleware to manage authentication and regulate 
access control. These groups establish distinct pathways for handling dashboard 
displays, profile password modifications, and CRUD operations on roles and 
menu configurations. This is accomplished by employing dedicated controllers 
such as “Dashboard Controller”, “Profile Controller”, “Role Controller”, and 
“MenuSettingController”. In addition, there is a distinct mail test route that is 
accessible and makes use of Laravel’s “Mail: raw ()” function to dispatch a test 
email. The “Common Controller” is responsible for managing commonly used 
routes, including phone checks and verification of various assignments. This  
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Figure 3. Laravel route definitions written in PHP. 

 
systematic methodology ensures clear, organized, and secure routing throughout 
the application. 

Laravel is a PHP web application framework that simplifies the development 
process for programmers by creating two main route groups with separate setups 
and middleware. The code defines two main route groups: accounts and employ-
ees. Route Group 1, referred to as “Accounts”, defines the routes that provide ac-
cess to the dashboard and certain dashboard items based on their unique identi-
fication numbers. The Dashboard Controller manages these routes and employs 
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the ‘index’ and ‘show’ methods. Route Group 2: Employee Route Group 2 defines 
routes for employee-related operations, utilizing the Dashboard Controller and its 
“update password” and “change password” methods. Route Group 3, the “Em-
ployee” group, is responsible for designing routes that manage various tasks, in-
cluding phone verification, van driver-salesman routes, supplier classification, 
and assignment status. These routes are used by the Common Controller, which 
includes distinct methods for each route. Route groups classify routes according 
to standard middleware and URL prefixes. 

Route definitions specify which HTTP method [19]-[22], URL, controller, and 
method to use. The specified middleware protects the routes. The email-sending 
feature demonstrates the email-sending procedure using Laravel’s mail function-
ality. Resource pathways allow for creating, retrieving, updating, and deleting 
(CRUD) resource routes, ensuring that the codebase is structured and easily man-
ageable. 

In summary, Laravel’s route groups and middleware enhance the development 
of a structured and systematic route system, ensuring the product’s clarity and 
ease of management. By creating pathways within these categories, developers can 
optimize the efficiency and efficacy of apps. 

 

 
Figure 4. On-page SEO scenario of the web-based document management system. 

 
The system’s primary function entails the system administrator or normal users 

gaining access to the system through the login module. After successfully logging 
in, users can choose the relevant function for managing their personal infor-
mation, as depicted in Figure 4. The main functionalities of the system can be 
summarized as follows. The user identification verification module detects the 
kind of person who is currently logged in. If the user is a regular user, they are 
given permission to use the front office interface and the associated limitations. 
Suppose the system administrator wants to access the background administration 
interface. The user identity management module enables the inclusion, alteration, 
and removal of user IDs. The primary function of the system is to act as the system 
administrator. The communication record management module oversees the ad-
ministration of the employee address book, encompassing the functionalities of 
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adding, editing, and removing entries. The primary function of the system is to 
act as the system administrator. 

The system is constructed based on the three-tier architecture. The three-layer 
structure typically consists of the Presentation layer (sometimes called the Appli-
cation layer), the Data layer, and the Access layer. The objective of identifying the 
level is to attain a high degree of cohesion and a low amount of coupling. The 
layered structure is the dominant and essential element of software architecture 
design. Microsoft’s suggested hierarchical framework is commonly divided into 
three tiers, organized in increasing order: the data access tier, the business logic 
tier (sometimes called the field tier), and the presentation tier. This approach 
combines structural and prototype methodologies, drawing inspiration from the 
office automation system commonly used by small and medium-sized enterprises. 
The advantage of this technique lies in its careful consideration of the distinct 
characteristics of the structure of the development process control and the brief 
development cycle, leading to a prompt response time. The system combines two 
development approaches: the structured life cycle technique and the top-down 
design strategy. This involves breaking the system into logical components and es-
tablishing a database model. We utilize the prototype approach to develop the basic 
model during the system analysis and preliminary design phase. Given the current 
circumstances, we advance to the specific stages of designing, implementing, trans-
forming, maintaining, and evaluating the system. Applying a well-rounded strategy 
improves the adaptability of the development process and often results in better 
outcomes. Public and private equity are highly responsive to credit risk, but the PCA 
model suggests that public equity is more susceptible to this risk than private equity. 
The BASE and alternative scenarios have a significant percentage effect, with the 
PCA model showing a maximum discrepancy of 72.83% for public equality. 

4. Results 

Analyzing the credit risk associated with public and private equity offers valuable 
insights into the advantages and disadvantages of both asset categories under var-
ying economic conditions. The results, obtained from sophisticated financial 
models such as CoVar (Conditional Value at Risk), DECO (Decomposition of 
Systematic Risk), Z-Score, PCA (Principal Component Analysis), and Logistic Re-
gression, illustrate the divergent reactions of public and private equity to credit 
risks between 2003 and 2023. Public stock markets are vulnerable to credit risk, as 
seen by the continually higher percentage impacts observed in various models. 
According to the CoVar model in the BASE scenario, a projected impact of 70.41% 
suggests a significant vulnerability to credit shocks. The heightened sensitivity can 
be attributed to many inherent characteristics of the public markets. The success 
of publicly traded corporations is heavily influenced by macroeconomic factors 
and investor mood, which are closely connected to the state of the credit market. 
In periods of economic upheaval or limited credit availability, publicly traded 
companies may see substantial declines in the value of their stocks. This 
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exemplifies the swift response of the whole market to apprehensions over the po-
tential hazards linked to taking out loans. 

Furthermore, public corporations are legally obligated to disclose financial and 
operational information regularly. This renders them more susceptible to abrupt 
fluctuations in market value when credit conditions deteriorate. The PCA and 
DECO models highlight the significant impact of credit risk on the pricing of pub-
licly traded shares. The PCA model demonstrates a statistically significant impact 
of 72.83%, highlighting the critical influence of credit conditions on public equity 
performance. This study provides evidence that public markets inherently entail 
risks, particularly concerning credit markets, which can result in substantial fluc-
tuations in stock values. Private equity (PE) continues to have a significant sus-
ceptibility to credit risk but with a reduced level of sensitivity. In the BASE sce-
nario, the CoVar model has a substantial influence of 60.12% on private equity, 
albeit this impact is somewhat less pronounced than its effect on public equity. 
The enhanced resilience of private equity investments can be ascribed to their dis-
tinctive and exceptional characteristics. 

Private equity investments typically exhibit less liquidity and are not subject to 
the same market dynamics as publicly traded equities. These investments often 
need extended financial commitments and must be regularly assessed in terms of 
their worth. This attribute offers a safeguard against transient market fluctuations 
resulting from credit-related issues. Furthermore, private equity firms can exer-
cise significant control over the companies they invest in, allowing them to imple-
ment strategies that mitigate the adverse effects of financial difficulties, such as 
restructuring debt or improving operations. 

 

 
Figure 5. AUC-ROC of the market research. 

 
The AUC-ROC curve, shown in Figure 5, offers a graphic depiction of the 

effectiveness of the categorization models employed in the investigation. 
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Different degrees of model accuracy in projecting credit risk related to public 
and private equities are shown by the curves for Classes A, B, and C. The more 
closely the curve traces the upper and left borders of the ROC space, respec-
tively, the more precise the model. The greater true positive rates and lower false 
positive rates in comparison to private equity in the figure show that public eq-
uity is more responsive to changes in credit risk. PCA model still maintains a 
significant impact of 61.02%, suggesting that while private equity is somewhat 
shielded, it is not entirely immune to the risks associated with credit. This em-
phasizes the importance of credit market conditions in impacting private equity 
performance, particularly during periods of economic stress. The safeguarding 
of private equity from swift market responses only partially eradicates the un-
derlying credit risk, especially in leveraged buyouts, where credit conditions 
substantially influence the long-term financial viability of the assets. The dis-
tinction between public and private equity highlights a crucial observation: 
while all forms of investments are exposed to credit risks, public equity is more 
susceptible to rapid market reactions to credit conditions. Despite having in-
trinsic structural elements that provide more resilience, private equity faces sig-
nificant credit risk, particularly when considering prolonged investment time-
lines. These findings have important implications for investors and govern-
ments. Investors should thoroughly understand public and private equity’s 
unique susceptibility to credit risk to improve their portfolio diversification 
strategies and risk management methods. When assessing the possible risks that 
credit markets may provide to the whole economy, policymakers should con-
sider these considerations. The resilience of private equity and its significant 
susceptibility to credit risk suggests that this sector might have a stabilizing im-
pact during times of credit market disruptions. 

Nevertheless, it is essential to exercise meticulous supervision to avert any pos-
sible risks to the system. In summary, the results emphasize the significant impact 
of credit risk on public and private equity performance. Public markets see imme-
diate effects, but private equity has a delayed but significant amount of respon-
siveness. A thorough comprehension of these components is crucial for making 
educated investment choices and carrying out efficient financial oversight. 

5. Limitations and Future Work 

The current system’s reliance on structured data is a fundamental limitation as it 
ignores unstructured data sources that may improve decision-making, such as 
emails and social media inputs. Further studies might look into using natural lan-
guage processing (NLP) techniques to handle disorganized data, which would 
broaden the system’s use. Moreover, system testing was conducted only in one 
medium-sized firm. It will be beneficial to conduct more testing in various indus-
tries and company sizes to evaluate its scalability and adaptability. Another possi-
ble research topic is using predictive analytics to provide quick decision support 
for office automation. 
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6. Policy Implications 

Adopting the recommended office automation system would have many policy 
implications for companies. Since the system collects and analyzes sensitive em-
ployee and company data, it is imperative to develop robust data governance pol-
icies to ensure compliance with data privacy laws like GDPR. In order to ensure 
that employees have the skills needed to operate automated systems and ade-
quately handle any risks associated with an over-reliance on automation, compa-
nies should also invest heavily in training and development initiatives. Addition-
ally, putting this technology into practice could need adjustments to organiza-
tional structures and policy changes to account for how automation has changed 
worker duties and responsibilities. 

7. Conclusions 

The login interface module primarily serves to authenticate the user’s username 
and password during the user’s system login. In order to obtain access to the 
system, users must provide an accurate username and password. Upon success-
ful authentication, users are granted access to the system’s home interface, 
which will direct them to the system homepage. The homepage presents a col-
lection of system menu options that users can activate by clicking with the 
mouse. Conference information input interface: Conference Management com-
prises three components: conference review, removal, and publication. Upon 
clicking on the conference title hyperlink, users will be directed to an interface 
that provides comprehensive information about the conference. They will pos-
sess the ability to navigate through all the pertinent information quickly. The 
Local Area Network (LAN) serves as the fundamental infrastructure for office 
automation, enabling efficient data transmission for users. An office automation 
system relies on three main components: the individuals involved, the technol-
ogies utilized, and the organizational structure. The following system will cater 
to the end customers, who are individuals. The users will employ a variety of 
software tools. The effectiveness of the established system will ultimately rely on 
the company, regardless of its size. This system utilizes a hybrid approach that 
combines elements of both structure and prototype methodologies. It is specif-
ically designed for small and medium-sized organizations and is based on the 
office automation system. 

One benefit of this technique is that it considers the distinct features of the 
structure of the development process control and the particularities of the short 
development cycle, allowing for a prompt response. The system is constructed by 
blending two development methodologies: the structured life cycle methodology 
and the top-down design strategy. This entails decomposing the system into co-
herent components and designing a database schema. The enhanced work-in-pro-
gress (WIP) endpoints were showcased in an IP call center application. This 
presentation showcased the seamless transfer of a multimedia WIP call between 
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two agents, encompassing audio and video. The transfer was facilitated by the 
presence-aware services available on the WIP endpoint. This transfer was con-
ducted without any media loss. 
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