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Abstract - The rapid development of information technology encourages companies in various fields to develop to stay caught 

up. One of the things that must be done is digitization, where manual processes can be automated using the system. The use of 

technology in a company is crucial because it can save time and increase profits, including in manufacturing companies. This 

research was conducted at a manufacturing company engaged in the assembly and distribution of bicycles. Currently, some 

processes are still done manually and not integrated, causing problems and not maximizing the company's performance. In the 

last six months, 377 minutes of machine downtime were counted, of which 75% were machine repair processes, 19% were 

corrective maintenance submission processes, and 6% were spare part search processes. This research aimed to design and 

build a system that can facilitate companies in asset management and automate several processes, such as submitting 

corrective maintenance, finding spare parts, and handling machine downtime. The SDLC (System Development Life Cycle) 

method was used in developing this system with the waterfall model and OOAD (Object Oriented Analysis Design) analysis. 

The result of this research is a web-based system that can reduce machine downtime, thereby increasing production and 

company performance by reducing the corrective maintenance submission process time by 50%, reducing spare part search 

time by 28%, and reducing data error.  

Keywords - Asset management, Downtime, Manufacture, OOAD, SDLC, Waterfall. 

1. Introduction 
Rapid technological advancements have heavily 

influenced the world, including the manufacturing industry. 

The traditional way of managing asset maintenance and 

reporting downtime has become outdated and no longer 

effective in meeting the demands of modern businesses. This 

has resulted in numerous challenges the industry faces, such 

as manual and unintegrated processes, the potential for data 

writing errors, and incorrect indicator data. The high 

downtime of machines is a common issue faced by many 

manufacturing companies, and the causes include machine 

repair, corrective maintenance, and spare part replacements. 

The manufacturing industry requires a centralized solution to 

address these challenges that can effectively manage asset 

maintenance and report downtime in real-time. This is where 

the "Design and Development of Centralized Asset 

Maintenance System and Reporting Downtime Web-Based" 

paper comes into play, aiming to provide a solution to these 

pressing problems faced by businesses. 

 

PT XYZ Manufacturing is a manufacturing company 

engaged in the assembly and distribution of bicycles, with a 

total production of 1.3 million units per year. The high 

number of production is supported by good performance in 

each Division, especially the Production and the Engineering 

Division. The Production Division is responsible for the 

main production process, namely assembling components or 

parts to become one unit of bicycles ready for distribution. 

The Engineering Division is responsible for production 

support, namely adjusting and controlling all assets needed in 

the bicycle assembly process, including production 

equipment and machines. In addition, the Engineering 

Division is also responsible for the performance of the 

production machines used in bicycle assembly by carrying 

out Preventive Maintenance, Corrective Maintenance, and 

Reporting Production Machine Downtime. Preventive 

maintenance is conducted at regular intervals according to a 

predetermined schedule, during which various maintenance 

tasks are performed, including but not limited to inspections, 

repairs, replacements, cleaning, lubrication, and adjustments 

to ensure proper functioning and balance of equipment or 

systems [1]. Corrective maintenance is one of the treatments 

in which maintenance actions such as repair or replacement 

are carried out on the machine after the machine is damaged 

[2]. 

https://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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OEE measurement is based on three main factors: 

Availability, Performance, and Quality. Each factor 

represents a different perspective of how closely a 

manufacturing process can achieve production optimization. 

Availability is the percentage of time during which a process 

(or equipment) is available to run [3]. Availability Loss 

includes all events that stop production, either planned or 

unplanned, for a considerable amount of time. The causes of 

unplanned downtime recorded in this company are machine 

failure, unplanned maintenance, and spare part replacement 

[5]. 

The main issue faced by PT XYZ Manufacturing in the 

last six months is the high downtime of the machines, with 

377 minutes recorded. 75% of the downtime is due to 

machine repair, 19% is due to the submission of corrective 

maintenance, and 6% is due to searching for spare parts. The 

high downtime is caused by manual and unintegrated 

processes, such as the submission of corrective maintenance 

using physical forms by the Production Division and the 

downtime reporting using Microsoft Excel by the 

Engineering Division, without any asset management system 

in place. These manual processes have the potential for data 

writing errors, leading to incorrect data and causing errors in 

engine indicator data, such as Mean Time Between Failure 

(MTBF) and Mean Time to Repair (MTTR). The average 

error in data recording in the last six months has been 9%. 

The objective of this research is to provide businesses 

with a solution that improves their asset maintenance and 

downtime reporting processes through the use of a 

centralized asset maintenance system and reporting 

downtime web-based solution. The system is expected to 

increase the accuracy of data recording and reduce errors in 

engine indicator data such as MTBF and MTTR. It also 

provides a framework for other manufacturing companies to 

improve their asset management and downtime reporting 

processes by implementing a centralized web-based solution. 

However, it is important to note that the research has 

limitations, such as only focusing on implementing the 

system within one manufacturing company, PT XYZ 

Manufacturing, and only covering the reporting of downtime 

and maintenance of production machines and not including 

other assets such as buildings and infrastructure. The 

methodology used in this research includes analysing 

business requirements, designing and implementing the 

system, and evaluating the results. The research presents the 

results of designing and developing the centralized asset 

maintenance system and reporting downtime web-based 

solution. The proposed solution offers several unique 

features, including real-time data recording, improved 

accuracy and efficiency, and increased transparency in the 

asset maintenance and downtime reporting processes. These 

features significantly improve the manufacturing industry's 

asset management and downtime reporting processes, 

providing businesses with a centralized, web-based solution 

that streamlines processes, reduces errors, and enables more 

effective decision-making. 

2. Related Works 
In addition to the existing literature, this research 

presents a comprehensive solution for asset management and 

reporting downtime in manufacturing companies. While 

previous studies have focused on specific aspects such as 

monitoring, predictive maintenance, or information 

management, this study offers a complete solution to 

improve maintenance efficiency and reliability. By 

implementing a digitized asset management system, 

organizations can streamline their maintenance operations, 

increase visibility, and make more informed decisions based 

on data analysis. This research compares and analyzes the 

gap between previous studies and presents a clear roadmap 

for future research in this field. Ultimately, this study 

contributes to the growing body of literature on the benefits 

of digitizing asset management in manufacturing. 

Table 1. Gap Research 

Topics 

Design and Development of a 

Centralized Asset Maintenance 

System 

Cloud-Based Asset Monitoring 

Information as a Key Dimension 

to Develop Industrial Asset 

Management 

Focus 

Designing a system to manage 

assets and reporting maintenance 

activities for better efficiency and 

visibility. 

Predictive maintenance and cloud-

based monitoring of assets in an 

industrial IoT system to improve 

reliability and productivity 

The importance of information 

management and data analysis for 

improving maintenance efficiency 

and reliability. 

Gap 

Research 

May not address predictive 

maintenance and cloud-based 

monitoring. 

May not focus on the design and 

development aspect of the system. 

May not focus on the design and 

development of the system or the 

practical challenges involved. 

Implication 

Can provide insights for 

organizations to improve the 

efficiency and visibility of 

maintenance activities. 

Can provide insights for predictive 

maintenance and cloud-based 

monitoring. 

Can provide insights for 

information management and data 

analysis. 
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The presentation of related work in this paper will be 

presented in the form of a gap research table, comparing it 

with previous research. This method of presenting related 

work will provide a clear and concise comparison between 

the current study and previous studies, allowing for a 

thorough understanding of the existing gaps in the field. By 

presenting the related work in the form of a gap research 

table, the authors aim to provide a comprehensive overview 

of the current state of research and highlight areas that have 

yet to be explored, thereby offering a roadmap for future 

research in the field. The paper will compare “Cloud-Based 

Asset Monitoring and Predictive Maintenance in an 

Industrial IoT System"[6] with "Design and Development of 

Centralized Asset Maintenance System and Reporting 

Downtime Web-Based” and “Information as a key dimension 

to develop industrial asset management in 

manufacturing”[7]. 

 

This research has the unique feature of reporting 

downtime and asset management. This provides a 

comprehensive solution for organizations in terms of 

maintenance management. Unlike previous research, which 

may have focused on a specific aspect, such as monitoring or 

predictive maintenance, this research provides a complete 

solution for organizations to manage and report downtime 

and keep track of their assets. This feature helps 

organizations to streamline their maintenance operations, 

increase visibility and efficiency, and ultimately improve 

their overall maintenance management. 

Fig. 1 Research Methodology 

3. Methodology 
The methodology used in the Design and Manufacturing 

of a Centralized Asset Maintenance System and Web-Based 

Machine Downtime Reporting is the Waterfall SDLC model. 

The waterfall model is a basic software development model 

where all SDLC phases will run in sequential order [9]. This 

method is used because user requirements have been 

identified, and system flow is certain, so there are no changes 

in the requirements during the development [10], [11,12]. 

The waterfall methodology flowchart of this research is 

shown in Figure 1. 

The following are the 8 SDLC stages in designing and 

developing a web-based system using the waterfall method. 

3.1. Planning 

The planning stage is determining the tasks or activities, 

the estimated time for completion, the resources needed, the 

scheduling of activities to be carried out and monitoring the 

work process. 

3.2. Data Collection 

Data collection is one of the most important stages in a 

study. The quality of research, both quantitative and 

qualitative research, is largely determined by the quality and 

completeness of the data collected by the researcher [13], 

[14].  

Data collection was carried out by observing and 

interviewing staff directly involved in managing assets and 

handling corrective maintenance at the company.  

This process is carried out to collect supporting data so 

the author can understand user requirements. From this data 

collection process, information is obtained regarding the flow 

of asset management processes, corrective maintenance 

processes and constraints from the company. 

3.3. Analysis 

At the analysis stage, it is explained about the current 

condition of the system based on the data that has been 

collected. The data will be used as a reference in analyzing 

needs and proposing solutions to problems that occur in the 

company. The analysis process can determine the quality of 

the software [15]. A good analysis can produce good 

software and vice versa. 

3.4. Design 

The design process consists of making UML Diagrams 

which contain Use Case Diagrams, Activity Diagrams, 

Sequence Diagrams, and Class Diagrams. User Interface 

Design provides an overview of the system to be developed. 

Database design in the form of an ERD (Entity Relationship 

Diagram), which describes the relationships between tables 

in the system. 

Start 

Planning 

Implementation 

Testing 

Documentation 

Evaluation 

End 

UML Diagram 

Database 

User Interface 

 Design 

 

Interview 

Observation 

Data Collection 

 

System Analysis 

Requirement Analysis 

Analysis 
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3.5. Implementation 

In this phase, the code was written and compiled as an 

operational application in which the database and text file 

was created based on the design made [17]. This software 

development uses Java on the back end and ReactJS on the 

front end, and REST API is used in the integration process to 

connect the back end and front end. 

3.6. Testing 

The system that has been built will be tested to ensure 

that the system will work properly with all specified 

operations [16,18]. Testing consists of black box testing and 

User Acceptance Testing (UAT). Black box testing to review 

the input and output of the system. User Acceptance Testing 

(UAT) to ensure that the system functionally meets user 

requirements.  

3.7. Documentation 

Documentation is carried out to provide information to 

the user regarding how to implement and operate the system. 

It can be used as a reference for future system development. 

Practitioners identify quality requirements documentation as 

important and perceive it as contributing to ensuring quality, 

clarifying quality requirements, and facilitating decision-

making[19]. Documentation consists of software 

specifications, hardware, and procedures for using the 

system. 

3.8. Evaluation 

Evaluation is carried out to get feedback on the system 

that the user has tested. This process is an identification to 

measure and assess system performance functionally and 

ease of system operation by the user. 

4. Results and Discussion 
This research was conducted at PT XYZ Manufacturing, 

a manufacturing company engaged in the assembly and 

distribution of bicycles. Based on the observations and 

interviews, it was found that several processes were still 

being carried out manually and had not been integrated, 

causing problems and not maximizing the company's 

performance. The process includes submitting corrective 

maintenance by the Production Division using a physical 

form on paper which is then sent to the Engineering 

Division; the Engineering division does not yet have an asset 

management system to facilitate the search for spare parts; 

and downtime reporting by the Engineering Division still 

using Microsoft Excel based on the corrective maintenance 

submission form. In addition, the manual data reporting 

process can result in data writing errors between the 

corrective maintenance submission form and downtime 

reporting. Incorrect data can cause errors in engine indicator 

data such as MTBF (Mean Time Between Failure), MTTR 

(Mean Time to Repair), Reliability, and Availability. The 

average data recording error in the last 6 months was 9%, 

and machine downtime was 277 minutes. Of these downtime 

machines, 75% were machine repair processes, 19% were 

corrective maintenance submission processes, and 6% were 

spare part search processes. This research was conducted to 

reduce high machine downtime and facilitate companies in 

asset management by utilizing technology. 

The developed information system is web-based, with 

primary functions for asset management and machine 

downtime reporting. In the system to be built, there are three 

user roles, including the role of the production staff who has 

permission to submit corrective maintenance of machines to 

the engineering division; the role of engineering staff who is 

responsible for following up on corrective maintenance 

submissions from the production division and are responsible 

for managing company asset data; and role of manager or 

coordinators who are responsible for the process of 

approving corrective maintenance data and monitoring 

machine downtime data. 

4.1. Use Case Diagram 

Use cases are described textually in the form of use case 

scenarios to explain the interactions that occur between 

actors and the system [8], [21], [22]. The following is a Use 

Case Diagram of a centralized asset maintenance system 

application and website-based machine downtime reporting 

in Figure 2. 

 
4.2. Class Diagram 

The class diagram is a diagram that is useful for 

describing system structures that contain classes, attributes, 

methods, and relationships between the object [4], [24], [26]. 

The class diagram for this system can be seen in Figure 3. 

 
4.3. Result 

The centralized asset maintenance system and machine 

downtime reporting is a web-based system built with a 

simple interface and features that meet user requirements. 

The user interface is part of the system that acts as an 

intermediary between users and facilitates users to interact 

with the system efficiently [27], [28]. A suitable user 

interface helps users efficiently operate the system. The 

following is a user interface of the system that was 

successfully developed. 

The login page is shown in Figure 4. The login page is 

the first page that appears when the user accesses the website 

link. To enter the web application, the user must fill in the 

username and password registered and stored in the system 

database. 
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Fig. 2 Use Case Diagram
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Fig. 3 Class Diagram
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Fig. 4 Login Page 

The dashboard page is shown in Figure 5. On the 

dashboard page, the user can see a summary of information 

about the number of assets in each line, the total downtime in 

each line and the 5 machines with the highest downtime. On 

the left side of the screen, there is information on what 

menus can be accessed by the user, namely the application, 

report, and assets menus. 

 

 
Fig. 5 Dashboard Page 

The "Create New Line" page is shown in Figure 6. On 

the "Create New Line" page displays a form for filling in 

new production line data. The user is asked to fill in all the 

data in the form. 
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Fig.  6 Create New Line Page 

The "Add New Asset" page is shown in Figure 7. On 

the "Add New Asset" page displays a form for filling in new 

assets that will be added to the production line; in this form, 

the user is asked to fill in new asset data that will be added to 

the production line; these data include asset number, asset 

name, status, asset location, asset function, process, output, 

and last PO price. 

 
Fig. 7 New Asset Page 

The "List Asset" page is shown in Figure 8. The "List 

Asset" page displays a table listing assets contained in the 

production line. Each asset displays information on the asset 

name, asset number, status and actions in the form of three 

buttons for delete, edit and view. Each button has a different 

function, namely the delete button functions to delete assets, 

the edit button functions to change information or data on 

these assets and the view button functions to view detailed 

information on these assets. 
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Fig. 8 List Asset Page 

The "Edit Asset" page is shown in Figure 9. To be able 

to go to the "Edit Asset" page, the user must click the "edit" 

button on the "List Asset" page. On the "Edit Asset" page 

displays an asset edit form that has been filled with asset 

information, namely asset name, asset number, asset 

location, asset function, machine process, machine output, 

asset status and last PO price. On the form contained on this 

page, the user can change the asset information with the 

latest information and can save the latest information by 

clicking the "Update Asset" button. 

 
Fig. 9 Edit Asset Page 

The "Asset Details" page is shown in Figure 10. The 

"Asset Details" page displays detailed asset information, 

namely the asset image, name, price, number, location and a 

list of parts the asset uses. 
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Fig. 10 Asset Detail Page 

In the part list section on the "Asset Detail" page shown 

in Figure 10, there are two buttons ", add part" and "create 

part", and there is an information table listing the parts used 

by the asset in a table containing information such as part ID, 

part name, part number, stock, uom. There are two buttons, 

namely, the delete button and the edit button. 

 
Fig. 11 List Part 

In the "List Part" view, there are two buttons, namely the 

"Add Part" button and the "Create Part" button, each of 

which has a different function; the "Add Part" button 

functions to add a part from the master part (Figure 12) to the 

part list, and the "Create Part" button functions to create a 

new part that does not yet exist in the master part. 
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Fig. 12 Master Part Modal 

The "Add Part To Asset" modal shown in Figure 14 

displays a master part table containing information on ID, 

part name, part number, stock, uom, and action in the form of 

an "Add" button. At the bottom of the modal, it displays a 

"Cancel" button. 

 
Fig. 13 Create Part Modal 

 

The "Create New Part" modal shown in Figure 13 

displays a form for filling in new part information that will 

be added to the part list; in this form, the user is asked to fill 

in the new part data; the data includes the part number, part 

name, stock, and UOM. At the bottom of the "Create New 

Part" modal, there are two buttons, namely the "Save" button 

and the "Cancel" button; the "Save" button serves to save the 

new part data into the part list, and the "Cancel" button 

serves to close the modal. 

The "Create CM" page is shown in Figure 14 and Figure 

15. The "Create CM" page displays the corrective 
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maintenance creation form; in this form, the user is asked to 

fill in information related to downtime that occurs, including 

line, asset name, started date, completed date, work order, 

status, department, cost center, section code, request by. The 

information that may not be filled in includes the part list, 

item check, and apd. At the bottom of the corrective 

maintenance form is a submit button that functions to save 

the downtime information that has been filled in on the 

corrective maintenance form. 

 
Fig. 14 Create CM Page Downtime Info Section 

 
Fig. 15 Create CM Page List Part Section, Item Check Section and APD Section 

The "List Corrective Maintenance" page is shown in 

Figure 16. The "List Corrective Maintenance" page displays 

a table containing all corrective maintenance created. This 

table displays corrective maintenance data, including asset 

name, line name, date, minutes, status, approval and action, 

which has three buttons, namely the edit, view and delete 

buttons. 
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Fig. 16 List Corrective Maintenance Page 

 
On each corrective maintenance, there are three buttons: 

edit, view, and delete. The edit button functions to change 

the downtime information that occurs on the production 

machine; when the user clicks the edit button, the user will 

be directed to the corrective maintenance edit page (Figure 

17 and Figure 18). The view button functions to view 

detailed information from the corrective maintenance; if the 

user clicks the view button, the user will be directed to the 

corrective maintenance information detail page (Figure 19 

and Figure 20). Button delete serves to delete corrective 

maintenance. 

 

 
Fig. 17 Edit CM Page Downtime Info Section 

 

The "Edit Corrective Maintenance" page is shown in 

Figure 17 and Figure 18. On the "Edit Corrective 

Maintenance" page displays a corrective maintenance form 

that has been filled with previous downtime information; in 

this form, the user is asked to change information related to 

downtime that occurs, including line, asset name, started 
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date, completed date, work order, status, department, cost 

center, section code, request by, part list if any parts are 

replaced, item check and apd used when carrying out 

corrective maintenance. If the changed information is 

appropriate, the user is asked to click the update button at the 

bottom of the form to save the changes to the corrective 

maintenance form. 

 
Fig. 18 Edit CM Page List Part Section, Item Check Section and APD Section 

 
Fig. 19 View Corrective Maintenance Page Downtime Info Section 
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Fig. 20 View Corrective Maintenance Page Replaced part Section, Item Check Section and APD Section 

The "View Corrective Downtime" page is shown in 

Figure 19 and Figure 20. On this page displays detailed 

corrective maintenance information, and at the bottom, there 

are three buttons, namely the approve button, eject button 

and cancel button. The approve button functions to change 

the corrective maintenance status from "Waiting" to 

"Approved", the reject button functions to change the 

corrective maintenance status from "Waiting" to "Rejected", 

and the "Cancel" button functions to return to the "List 

Corrective Maintenance" page. 

The "MTTR-MTBF" page is shown in Figure 21. On the 

"MTTR-MTBF" page displays machine performance reports 

in the form of MTTR (Mean Time to Repair) and MTBF 

(Mean Time Before Failure), which are presented every 

month on each production line at the top of the "MTTR-

MTBF" page there are two menus, the month selection menu 

and the year selection, this menu serves to determine the time 

period of the machine performance report that will be 

displayed on the "MTTR-MTBF" page. 

 
Fig. 21 MTTR and MTBF page 
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Table 2. Testing Result 

No Feature Scenario Expected Result Status 

1 Login Enter the registered username and password 
Login success and display the 

dashboard page 
Pass 

2 Add Line Complete the form to create a new line Successfully created a new line Pass 

3 Add Asset Complete the form to create a new asset Successfully created a new asset Pass 

4 Edit Asset Change asset detail Asset updated successfully Pass 

5 Delete Asset Delete data from the asset list Asset deleted successfully Pass 

6 Create part Complete the form to create a new part 
Successfully add a new part to the 

list 
Pass 

7 Edit Part Change part detail Part updated successfully Pass 

8 Delete Part Delete data from the part list in asset detail 
Successfully delete a part from the 

list 
Pass 

9 Add Part 
Add part that has been registered in the 

database 
Successfully add a part to the list Pass 

10 
Add Corrective 

Maintenance 

Complete the form to create a new corrective 

maintenance 

Successfully created a new 

corrective maintenance 
Pass 

11 
View Detail Corrective 

Maintenance 

Click the view button on the list row to display 

corrective maintenance detail 

Display data on the corrective 

maintenance detail page 
Pass 

12 
Approve Corrective 

Maintenance 

Corrective maintenance validation. Click the 

approve button 

Corrective maintenance status 

approved 
Pass 

13 
Reject Corrective 

Maintenance 

Corrective maintenance validation. Click the 

reject button 

Corrective maintenance status 

rejected 
Pass 

14 
Edit Corrective 

Maintenance 
Change corrective maintenance detail 

Corrective maintenance was 

updated successfully 
Pass 

15 
Delete Corrective 

Maintenance 

Delete data from the corrective maintenance 

list 

Corrective maintenance was 

deleted successfully 
Pass 

16 Report 
Select the month and year of machine 

downtime data displayed on the report 

Display machine downtime report 

in tabular form 
Pass 

17 Logout Logout from the application 
Logout success and display the 

login page 
Pass 

 
Table 3. Machine Downtime Comparison 

 Without System With System 

Repair 95 95 

Calling 5 2.5 

Find Part 7.2 5.18 

Total 107.2 minute 102.68 minute 

4.4. Testing 

Acceptance testing aims to evaluate the system’s 

compliance with the requirements and assess whether it is 

acceptable for delivery [14]. Testing is carried out on all 

features before users can send and use the application. The 

test case results are shown in Table 2. 

4.5. Evaluation 

The system trial was carried out at the company in one 

month, and the results compared the time needed to handle 

machine downtime reports. Table 3 shows the downtime data 

during the last month, which compares the time between 

manual processes and processes using the system. 

After the company tested the system, interviews were 

conducted to get feedback on the applications that had been 

built. From the interview, the engineering division stated that 

the system has features that suit user needs, namely machine 

downtime reporting and asset management. The system also 

reduces machine downtime data reporting errors because it is 

done automatically, not with dual input. According to the 

production division, the process for submitting corrective 

maintenance is faster because it is unnecessary to deliver 

files to the engineering division, and it can reduce paper 
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usage. From the manager's point of view, the dashboard 

monitoring function is sufficient as evaluation material. In 

addition, the approval process for corrective maintenance and 

access to downtime reports can be carried out in real-time. 

5. Conclusion 
Based on the results of the analysis, design, and 

implementation of the Centralized Asset Maintenance 

System and Website-Based Machine Downtime Reporting at 

PT XYZ Manufacturing, it can be concluded that the system 

was able to reduce the time of the corrective maintenance 

submission process by 50% (based on a 1-month trial), 

reduce the spare parts search process time by 28% (based on 

a 1-month trial), and automate machine downtime reporting. 

The system was implemented to address the challenges faced 

by the company in the previous manual asset management 

process, downtime reporting, and corrective maintenance 

submission process, which resulted in a high downtime of 

377 minutes (consisting of 19% corrective maintenance 

submissions, 6% spare part search, and 75% machine repair) 

in the last 6 months. With the successful implementation of 

the Centralized Asset Maintenance System and Website-

Based Machine Downtime Reporting, PT XYZ 

Manufacturing is expected to improve its asset management 

and maintenance processes significantly. 

 

Additionally, it is suggested that future research focus on 

exploring the potential of using artificial intelligence and 

machine learning to enhance the centralized asset 

maintenance system and downtime reporting process. This 

could include developing algorithms predicting when 

machines may experience downtime and automatically 

triggering corrective maintenance processes to reduce 

downtime and improve asset performance. Future research 

could also consider integrating this system with other 

enterprise systems, such as the enterprise resource planning 

system, to create a comprehensive and integrated asset 

management solution. 
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