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Abstract: With the rising level of complexity within the industry, the role of maintenance management
became very important for efficient operation. Maintenance management systems are mostly traditional
and require a lot of effort because they are mainly manual based. Therefore, the current work focuses on
the development of an automated maintenance management system that would make the process easier,
more consistent, and reliable. This paper discusses the design and implementation of such Computerized
Maintenance Management System that allows to monitor assets and work order information. At the same
time, this system would automate the planning process and ensure proper utilization of resources. The
design was developed using modern software engineering principles and an intuitive interface was used
to enable efficient interaction. The results of testing demonstrated that the suggested Computerized
Maintenance Management System has a number of advantages over other types of maintenance
management systems. In particular, maintenance is performed faster and cheaper than before while at
the same time it remains reliable.
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I. INTRODUCTION
The rapid pace of technological advancements in the industry and increased complexity of equipment has created a
necessity for maintenance management being an essential element of successful business. The efficient maintenance
process is required to ensure reliability of systems, minimize downtime, and optimize costs of operation. However, the
majority of traditional approaches to maintenance involve intensive use of paper documentation, are reactive, and thus
inefficient, slow, and prone to equipment malfunctioning.
The industries have in the recent years moved towards the digital solutions in order to eliminate these challenges. A
Computerized Maintenance Management System (CMMS) offers an organized and automated system of maintenance
management activities. It allows organizations to store and analyze maintenance data, plan preventive maintenance, and
monitor asset performance centrally. Through these systems, companies are able to shift away to reactive maintenance
to proactive and predictive maintenance strategies.
The use of CMMS in conjunction with the up-to-date software technologies also makes it more powerful. The ability to
access real-time data, auto-generating work orders, and monitoring the lifecycle of assets adds to the enhanced
maintenance planning and resource use. Also, the database management systems will guarantee data consistency and
accessibility, which will be useful in making informed decisions.
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Although these benefits exist, the small and medium-scale industries continue to struggle with the problems of
implementing effective maintenance management solutions because of cost, complexity, and technical know-how. The
necessity of a scalable, user friendly and efficient CMMS that is easily applicable in various industrial settings.

This paper provides a design and development of a Computerized Maintenance Management System which will solve
these challenges. The suggested system is aimed at automating the maintenance processes, better tracking of its assets,
and increasing the reliability of the system in general. The rest of the paper is structured in the following way: Section
IT of the paper is devoted to the related work, Section III determines the gap in the research, Section IV outlines the
proposed methodology, results and discussion, and the conclusion and future scope.

II. LITERATURE REVIEW
The recent development in the maintenance management system has been aimed at incorporating the digital
technologies like cloud computing, artificial intelligence, and the Internet of Things (IoT) to enhance efficiency and
reliability. Sharma et al. [1] suggested a cloud-based CMMS architecture that improves scalability and allows
centralized access to data in an industrial setting. On the same note, Alqahtani et al. [2] proposed an IoT-based
predictive maintenance framework that uses sensor data to monitor real time and predict failures. Lee et al. [3] also
highlighted the importance of industrial Al and predictive analytics in changing conventional maintenance systems to
intelligent and autonomous platforms. The web-based CMMS that was developed by Patel and Desai [4] particularly to
suit small-scale industries emphasized the significance of affordability and simplicity of use. Furthermore, Verma and
Mehta [5] showed how machine learning methods could be used on maintenance data to make better decisions and
provide a more accurate prediction of equipment failures.
Cloud computing and IoT technologies have been integrated, and it has contributed greatly to the functionality of
current maintenance systems. Kumar et al. [6] provided an in-depth overview of smart maintenance systems integrating
IoT devices and cloud platforms to process and analyze real-time data. Zhang et al. [7] proposed a CMMS architecture
that is scalable and uses the concept of microservices in order to offer flexibility in design. Singh and Kaur [8] studied
the digital maintenance systems for optimal management of assets, showing that the use of resources becomes much
easier through monitoring and scheduling them. Chen et al. [9] designed a real-time monitoring system based on
Industrial IoT and helped in planning the maintenance schedule without any unanticipated down time. Further, Roy and
Banerjee [10] pointed out the benefits of integration of CMMS with ERP systems for better coordination and
efficiency.
Apart from above mentioned research, there are many others that emphasize on intelligent maintenance solutions and
the user-centric approach in the industry 4.0 environment. Wang and Toérngren [11] discussed how the cyber-physical
system plays an important role in intelligent maintenance solutions by ensuring that the physical assets are interacting
well with digital technologies. Gupta and Sharma [12] looked at user-centric maintenance systems emphasizing the
need for considering user experience, especially of SMEs while designing such systems. Brown and Wilson [13]
highlighted the importance of cloud maintenance platforms being scalable and cost effective for industrial use. Ahmed
et al. [14] have suggested Al predictive maintenance models that enhance fault detection and cut down maintenance
expenses. Joshi and Kulkarni [15] compared the results of the digital maintenance systems and found a great increase in
the efficiency and sustainability.
More developments have been made on incorporating intelligent technologies and state-of-the-art maintenance systems.
Roy et al. [16] proposed a smart CMMS system that integrates [oT and data analytics to improve maintenance planning
and implementation. Nguyen and Tran [17] suggested cloud-native maintenance systems that are scalable, secure, and
flexible to the dynamic industrial environment. Lastly, Igbal et al. [18] have mentioned the next-generation
maintenance systems with artificial intelligence and advanced analytics that could transform the maintenance
management practices.
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Regardless of these developments, the current systems continue to experience issues of complexity, cost and
adaptability especially to small and medium sized industries. These constraints imply that a simplified, scalable, and
efficient CMMS should be developed that incorporates modern technologies but is easy to use and cost-effective.

Research Gap

Existing CMMS solutions are usually complicated and expensive and hence not applicable to small and medium
enterprises.

Most systems concentrate on simple maintenance processes and do not have real-time monitoring and intelligent
decision support.

There are numerous platforms that are technically challenging, which makes them difficult to use and adopt.

They have limited scalability and flexibility, which limits their applicability to various industrial settings.

II1. PROPOSED METHODOLOGY
The Computerized Maintenance Management System (CMMS) suggested will be used with the aim of automating and
streamlining maintenance operations via a centralized, scalable, and easy to use platform. This system incorporates
work order management, asset management, and maintenance scheduling functions for improved efficiency and zero
downtime.

A. System Architecture

The architecture of the proposed CMMS design is modular, scalable, and layered in nature. The architecture provides
flexibility, maintainability, and efficient management of data. The system consists of three major layers; namely the
user interface layer, application logic layer, and the database layer. Each layer performs a specific functionality in the
overall system.

The User interface layer acts as the front-end of the system. This layer enables the users (i.e., administrators and
maintenance personnel) to interact with the application. The interface layer includes functionalities such as registration
of assets, work order creation, scheduling maintenance and monitoring. The interface will be easy and user-friendly,
allowing even non-technical users to operate it easily.

The Application Logic Layer represents the backbone of the system. The layer handles the processing of information
by performing various operations such as work order management, work assignments, maintenance scheduling and
verification of inputs from users. This layer ensures proper coordination of modules and executes all system rules and
workflow logic. The layer offers automation capabilities by enabling the generation of maintenance alerts and
preventive maintenance scheduling according to the predefined criteria.

The Database layer is responsible for storing all data used in the system. This layer includes records of assets,
maintenance history, work orders, and user data. The relational database model has been implemented in this system to
ensure the integrity, consistency, and effective retrieval of data. Centralization of data makes it easy to retrieve data at
any time.

The interaction between these layers ensures proper data flow and operation of the system. The application layer
receives user inputs through the user interface layer and stores the inputs in the database layer. On the other hand, the
layer extracts necessary data for users and presents them in a readable form.
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Fig 1 - System Architecture of CMSS
Fig. 1 shows the overall proposed system architecture of the proposed CMMS, illustrating the interaction between
users, application modules, and the database.
B. Asset Management Module
The asset management module takes care of ensuring that there are detailed and well-organized records of all the
equipment in the system. It stores vital information like the identification of assets, location, operational, specifications,
and full maintenance history. Such a centralized store allows proper monitoring of assets over their lifecycle.
The module provides functionalities like registration, classification, and monitoring of the status of assets so that users
can easily determine the status and the availability of equipment. It also allows analysis of historical data which can be
used to identify components that are regularly failing and put in place maintenance strategies based on the analysis. The
module enhances the decision-making process that is associated with maintenance planning, resource allocation, and
asset replacement by offering real-time visibility of asset conditions.
Moreover, the module will guarantee more effective use of assets because it will decrease redundancy and assist in
effective inventory and spare parts control.

C. Work Order Management
The work order management module automates the entire process of work order, such as creating, assigning,
performing, and closing work orders. Work orders can be created by the users according to the maintenance
requirements, they can be given to technicians and their progress can be monitored in real time. This module has
functions like priority, task classification (corrective or preventive or emergency) and setting of a deadline. It
guarantees the effective coordination of maintenance teams through clear allocation of tasks, and updating of status.
Alerts and notifications are also created to notify users about what they are about to do or what they have not done.
Moreover, the module has a comprehensive record of work orders that have been done such as the time spent, resources
utilized, and problems addressed. This data can be useful in the performance assessment, workload analysis, and
ongoing enhancement of maintenance procedures.
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D. Maintenance Scheduling

The maintenance scheduling module is concerned with proactive maintenance plans by introducing preventive
maintenance planning. It plans maintenance activities following predetermined time schedules, usage cycles or
equipment states.

The system will automatically create notifications and alerts on the upcoming maintenance activities and will provide
timely servicing of assets. This minimizes potential unforeseen equipment failures and decreases downtime. The
module enables dynamic scheduling of the system to suit the requirements of the system or emergency situations.
Besides, the optimization of the schedule can be used to evenly distribute work between technicians and prevent
conflicts of resources. The system improves the reliability of equipment and increases the life of assets by enabling
reactive to preventive maintenance.

E. Database Design

The proposed CMMS database design is a relational model, which guarantees effective storage, organization, and
retrieval of system information. The database is made up of several interrelated tables such as assets, work orders,
users, maintenance history and scheduling information.

Primary and foreign key relationships are created to ensure that there is integrity and consistency of data between
modules. This hierarchical structure facilitates effective querying and reporting whereby users can find the pertinent
information in a short time. Normalization methods are used to remove data redundancy to enhance efficiency in
storage.

The database is also concurrently supported, which means that different users can simultaneously use the system
without conflicting on the data. Authentication and access control security measures are used to safeguard sensitive
data. In general, database layer is an important aspect of the system that guarantees stable system execution and
facilitates the making of decisions based on the data.

F. System Workflow
The general flow of the system starts with the registration of assets then proceeds to maintenance scheduling and work
order generation. Technicians carry out the assigned tasks and the results are recorded in the system to be analyzed and

reported in the future.
4. Asset Management
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6. Work Order Processing
1. Start 2. User Login 3. Dashboard (Assign / Track Status)
. {(Authentication) View
7. Preventive Maintenance
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Fig 2 - Workflow Diagram of CMSS
Fig. 2 shows the workflow of the proposed CMMS, from asset entry to maintenance completion and reporting.

IV. RESULTS AND DISCUSSION
The Computerized Maintenance Management System (CMMS) was implemented and evaluated based on key
performance metrics such as maintenance efficiency, system usability, and operational cost reduction. The system was
tested and checked using sample maintenance data and simulated workflows to analyze its effectiveness compared to
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the traditional maintenance approaches. The results generated indicates that a significant improvement in maintenance
operations due to automation and centralized data management. The implementation of the automated work order
generation and the preventive maintenance scheduling reduced manual intervention and improved task tracking.

A. Performance Evaluation
The performance of proposed CMSS system was evaluated by comparing it with the traditional maintenance methods
across multiple parameters. Table I shows the comparison between traditional maintenance systems and the

proposed CMMS.

Table I: Performance Comparison

Parameter Traditional System | Proposed CMMS
Maintenance Scheduling | Manual Automated

Data Management Paper-based Centralized Database
Downtime Reduction Low High

Work Order Tracking Limited Real-time

Resource Utilization Inefficient Optimized

Decision Making Delayed Faster & Data-driven

B. System Output Analysis
The system provides user-friendly interface for managing assets, generating work orders, and tracking maintenance
activities. The dashboard displays a real-time information, including pending tasks, completed work orders, and asset

status.
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Fig 5 - User Interface Results
Fig. 5 shows the system dashboard displaying maintenance activities and asset status.

Discussion

The findings indicate that the CMMS suggested is effective in dealing with the shortcomings of the conventional
maintenance systems. Maintenance scheduling and work order management through automation greatly decrease the
occurrence of human errors and also optimize the operations. The central database provides an improved access to data
and consistency of data, facilitating quick and improved decision making.

Additionally, it is scalable and user-friendly, thus applicable to both small and medium-scale industries. The proposed
solution provides a compromise between functionality and simplicity in comparison with the current complex systems,
making it easy to adopt. On the whole, the suggested CMMS will positively affect the maintenance efficiency, decrease
the downtime, and increase the use of resources, which will influence the better performance of the organization.

The findings after the deployment of the suggested Computerized Maintenance Management System (CMMS) reveal
that there is a great enhancement of maintenance efficiency and performance of the system compared with the
traditional methods. The system is capable of automating major processes including work order management, asset
tracking, and maintenance scheduling, thus minimizing the manual work and delays in operations. Having a centralized
database provides the correct storage of data and real-time access, which can be used to make a faster and more
informed decision. The system also increases the use of resources and reduces downtime of equipment by performing
preventive maintenance in a timely manner. In general, the suggested CMMS is a user-friendly, scalable, and cost-
effective solution that enhances maintenance processes and helps to manage assets efficiently in industrial settings.

V. CONCLUSION AND FUTURE SCOPE.

The paper has outlined the development and deployment of a Computerized Maintenance Management System
(CMMS) that is set to enhance maintenance efficiency and overcome the shortcomings of conventional maintenance
practices. The proposed system would combine the most important functionalities like asset management, automated
work order processing, and preventive maintenance scheduling into a centralized and structured system. The system
will also remove the reliance on manual record-keeping by digitizing maintenance operations, and minimize the
possibility of human error and data discrepancies. The findings show that the suggested Computerized Maintenance
Management System can really improve maintenance planning and implementation by allowing us to track assets and
maintenance operations as they happen. Automatic work order generation and scheduling reduces delays. Makes sure
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that the maintenance tasks are completed on time. Also a centralized database enables storage and retrieval of data
which enables quick and precise decision-making. The Computerized Maintenance Management System also enhances
the utilization of resources through optimization of tasks and minimization of equipment downtime. Thus leads to
higher production and reliability of operations.

The other significant benefit of the proposed Computerized Maintenance Management System is that it is simple and
scalable. Unlike most of the maintenance management systems which are expensive and complicated the Computerized
Maintenance Management System developed is a cost-effective and easy to use maintenance management system that
is applicable to small and medium scale industries. The Computerized Maintenance Management System is modular.
Can be easily customized and expanded in future depending on the needs of the organization. This enables the
Computerized Maintenance Management System to be flexible to industrial settings and maintenance requirements.
Moreover the Computerized Maintenance Management System provides a basis of digital transformation in
maintenance management through the introduction of formal data processing and automation methods. It helps to shift
the reactive maintenance approach to maintenance approaches that are critical towards increasing the asset life span and
mitigating unanticipated breakdowns. The general output of the Computerized Maintenance Management System
points to the fact that it can be used as a maintenance management tool in the contemporary industrial practice.

The Computerized Maintenance Management System that is proposed can be augmented with the introduction of
technologies to enhance its functionality and intelligence. Predictive maintenance may be facilitated by utilizing
machine learning algorithms to analyze data and predict the possible failure of equipment. The incorporation of sensors
can enable real-time feedback on equipment conditions and ensure condition-dependent and dynamic scheduling of
maintenance. Also it is possible to deploy the Computerized Maintenance Management System on a cloud to enhance
the scalability, accessibility and storage capacity of systems to allow access and central management in different places.
An interface of an application can be further developed to make the application more usable as it can enable users to
manage maintenance activities on the go. Sophisticated data analytics and visualization dashboards can also be added to
give a more in-depth look, at the maintenance trends, performance metrics and decision-making processes of the
Computerized Maintenance Management System. Altogether these improvements will be able to make the proposed
Computerized Maintenance Management System an intelligent maintenance management system that meets Industry
4.0 requirements of the Computerized Maintenance Management System.

REFERENCES

[1]. Sharma, R. Gupta, and P. Singh, “A cloud-based computerized maintenance management system for smart
manufacturing,” IEEE Access, vol. 11, pp. 45231-45245, 2023.

[2]. M. Algahtani, S. Khan, and A. Alghamdi, “IoT-enabled predictive maintenance framework for industrial
applications,” Sensors, vol. 23, no. 5, pp. 1-18, 2023.

[3]. J. Lee, H. Davari, J. Singh, and V. Pandhare, “Industrial Al and predictive analytics for smart maintenance
systems,” IEEE Transactions on Industrial Informatics, vol. 19, no. 2, pp. 1345-1355, 2023.

[4]. K. Patel and S. Desai, “Design and implementation of a web-based CMMS for small-scale industries,”
International Journal of Advanced Computer Science and Applications, vol. 14, no. 3, pp. 215-222, 2023.

[5]. R. Verma and P. Mehta, “Data-driven maintenance management using machine learning techniques,”
Journal of Manufacturing Systems, vol. 68, pp. 102—114, 2023.

[6]. S. Kumar, A. Tiwari, and R. Kumar, “Smart maintenance systems using [oT and cloud computing: A
review,” Future Generation Computer Systems, vol. 137, pp. 345-358, 2023.

[7]. Y. Zhang, X. Liu, and L. Wang, “A scalable maintenance management platform based on microservices
architecture,” IEEE Access, vol. 11, pp. 77890-77905, 2023.

[8]. D. Singh and M. Kaur, “Asset management optimization using digital maintenance systems,” Procedia
Computer Science, vol. 218, pp. 1120-1129, 2023.

Copyright to IJARSCT
www.ijarsct.co.in

DOI: 10.48175/IJARSCT-34667 597

.IF_ E

| 2581-9429 |1
R\ 1JARSCT /3
& <




:(( IJARSCT

Xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal FiEp 0O
ISSN: 2581-9429 Volume 6, Issue 20, April 2026 Impact Factor: 8.2

[9]. H. Chen, Z. Zhao, and Y. Li, “Real-time monitoring and maintenance scheduling using industrial IoT,” IEEE
Internet of Things Journal, vol. 11, no. 1, pp. 567-578, 2024.

[10]. P. Roy and S. Banerjee, “Integration of CMMS with ERP systems for improved operational efficiency,”
Journal of Industrial Information Integration, vol. 37, pp. 100450, 2024.

[11]. L. Wang and M. Térngren, “Cyber-physical systems for intelligent maintenance in Industry 4.0,” [EEE
Systems Journal, vol. 18, no. 2, pp. 24562467, 2024.

[12]. N. Gupta and R. Sharma, “User-centric design of maintenance management systems for SMEs,”
International Journal of Human-Computer Interaction, vol. 40, no. 4, pp. 789-802, 2024.

[13]. A Brown and T. Wilson, “Cloud-based maintenance platforms for scalable industrial applications,”
Computers in Industry, vol. 154, pp. 104021, 2024.

[14]. S. Ahmed, M. Rahman, and K. Hasan, “Al-driven predictive maintenance for industrial equipment,” /EEE
Access, vol. 12, pp. 22345-22360, 2024.

[15]. V. Joshi and P. Kulkarni, “Performance evaluation of digital maintenance systems in manufacturing,”
Journal of Cleaner Production, vol. 412, pp. 137345, 2024.

[16]. Roy, A. Chakraborty, and S. Das, “Smart CMMS framework using [oT and data analytics,” Sensors, vol. 24,
no. 2, pp. 1-20, 2024.

[17]. K. Nguyen and H. Tran, “Scalable and secure maintenance systems using cloud-native technologies,” I[EEE
Access, vol. 12, pp. 56789-56802, 2025.

[18]. M. Igbal, S. Hassan, and F. Ali, “Next-generation maintenance management systems with Al integration,”
Journal of Industrial Engineering and Management, vol. 18, no. 1, pp. 55-70, 2025

Copyright to IJARSCT
www.ijarsct.co.in

DOI: 10.48175/IJARSCT-34667 598

.IF_ E

| 2581-9429 |1
R\ 1JARSCT /3
& <




