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1. Introduction

Calibration of measurement equipment is an essential process to ensure the accuracy and
reliability of machines used in operational activities. In addition to the calibration process itself,
proper recording and management of calibration data are critical to support traceability, reporting,
and decision-making regarding equipment usage.

In practice, calibration data recording is often still carried out manually using spreadsheet files or
paper-based forms. This condition creates several challenges. Each time a new machine requires
calibration, the existing spreadsheet form must be edited manually. Furthermore, when a new
calibration period begins, a new form must be created again, resulting in multiple files that are
difficult to organize and maintain. This manual process increases the risk of data inconsistency,
duplication, and loss of historical calibration records.

Another major issue is related to calibration scheduling. The next calibration schedule is usually
determined and recorded manually without any automated reminder mechanism. As a result,
calibration activities may be delayed or overlooked, which can potentially affect equipment
performance and compliance with calibration requirements.

These problems indicate the need for a more effective and structured system to manage calibration
data and schedules. A web-based application can serve as a suitable solution by providing centralized
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data storage, easier data retrieval, and automated scheduling features. Web-based systems also allow
users to access calibration information efficiently without relying on multiple spreadsheet files.

Therefore, this research focuses on designing and developing a web-based calibration
management application that aims to simplify calibration data recording, reduce manual form
handling, and provide automatic reminders for upcoming calibration schedules. The proposed system
is expected to improve work efficiency and support better management of calibration data.

2. Literature Review

Calibration management is an essential process to ensure the accuracy and reliability of
measurement instruments used in industrial and technical environments. In many organizations,
calibration records are still managed manually using paper-based documents or spreadsheet
applications. This manual approach often leads to data redundancy, inconsistencies, and difficulties
in tracking historical calibration information, especially as the number of instruments increases (Saha
& Mukherjee, 2019).

Several studies have reported that spreadsheet-based calibration systems require frequent
modification of templates whenever new devices are introduced or calibration periods change. This
practice increases the risk of human error and complicates data management (Rahman et al., 2020).
In addition, manual record-keeping makes it difficult to retrieve calibration history efficiently and may
result in missing or duplicated data.

Web-based information systems have been widely adopted to address these challenges. Research
in (Sari & Nugroho, 2021) shows that web-based calibration management systems provide better data
accessibility and traceability compared to manual methods. Centralized databases allow calibration
records to be stored systematically, enabling faster data retrieval and improved consistency across
calibration activities.

Calibration scheduling is another critical issue identified in previous studies. According (Lee &
Park, 2019), the absence of automated scheduling and reminder mechanisms often causes delays in
calibration execution, which may affect equipment performance and compliance with quality
standards. Similar findings were reported in (Putra et al., 2020), where reminder-based systems were
shown to improve timeliness and reliability of calibration activities.

The application of Internet of Things (IoT) concepts in industrial systems has also influenced
calibration management practices. Although not all calibration systems involve direct sensor
connectivity, [oT principles support system integration, centralized access, and digital data
management through web platforms (Xu et al., 2014). These concepts contribute to improved visibility
and coordination of calibration data across different departments.

From a system development perspective, structured web-based applications have been proven to
reduce human error and improve operational efficiency. Research in (Kurniawan & Setiawan, 2021)
emphasizes that role-based access control and structured data input forms enhance data accuracy and
system security. Such approaches are particularly relevant in calibration systems where data integrity
is crucial.

User interface design also plays a significant role in system usability. Studies in (Nielsen & Molich,
2017) indicate that intuitive interfaces and categorized data input forms reduce user workload and
minimize input errors. Effective Ul design is essential for calibration personnel who frequently
perform repetitive data entry tasks.

In addition, automated reporting and data export features are important for supporting audits and
documentation requirements. Research in (Prasetyo & Santoso, 2020) highlights that digital reporting
systems simplify audit preparation and ensure compliance with quality management standards.
Exportable calibration data also support long-term record keeping and performance analysis.

Despite the availability of various calibration management solutions, several studies indicate that
many systems focus only on data storage without integrating scheduling, reminder, and monitoring
features into a single platform (Widodo & Ramadhan, 2022). This research addresses this gap by
developing a web-based calibration management application that integrates device master
management, calibration data input, scheduling, monitoring, and data export functionalities.
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3. Research Methods

3.1. Research Approach

This research applies a system development approach focusing on the design and implementation
of a web-based calibration management application. The study emphasizes practical problem-solving
by transforming a manual calibration recording process into a structured and centralized information
system. The development process follows the System Development Life Cycle (SDLC) method to
ensure systematic and well-organized system construction.

3.2. System Development Method
The system development process is conducted using the SDLC method, which consists of the
following stages :

Implementation

Fig.1. System Development with SDLC

1. Requirement Analysis

At this stage, system requirements are identified through observation of the existing calibration
recording process. The analysis reveals that calibration data are recorded manually using spreadsheet
files, requiring repetitive form editing for new devices and new calibration periods. In addition,
calibration scheduling is performed manually without automatic reminders. Based on these findings,
the system is required to support centralized data storage, structured data input, calibration
scheduling, and data export functionality.

2. System Design

The system design stage focuses on defining the system architecture, data flow, and user
interactions. The application is designed as a web-based system to allow easy access and centralized
management. Several modules are defined, including device master data, calibration data input,
calibration scheduling, monitoring, and data export. The user interface is designed to support
structured input for different types of measurement devices, such as temperature controllers, pressure
gauges, and temperature recorders.

3. Implementation

In this stage, the system design is implemented into a functional web application. The application
provides features for device registration, calibration data input, scheduling management, and
monitoring of calibration status. Each calibration record is stored in a centralized database, allowing
users to retrieve historical calibration data efficiently. The system also supports data export to
facilitate documentation and reporting processes.

4. Testing

Functional testing is conducted using the black-box testing method to ensure that each system
function operates according to the specified requirements. The testing process focuses on validating
input forms, data storage, schedule generation, and data export features. The test results indicate that
the system functions correctly and meets the defined requirements.
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3.3. System Architecture

The proposed system adopts a web-based architecture consisting of three main components:
client, application server, and database server. Users interact with the system through a web browser,
while the application server processes user requests and manages business logic. The database server
stores device information, calibration records, and scheduling data in a centralized manner. This
architecture supports scalability and simplifies system maintenance.

3.4. Data Collection

The data used in this study consist of calibration data obtained from measurement devices,
including device identity, calibration values, calibration dates, and environmental parameters such
as room temperature. The data are collected through the system input forms during calibration
activities and stored in the database for further processing and reporting.

3.5. Evaluation Method

System evaluation is conducted by verifying the functionality of each module and observing the
system’s ability to address the identified problems. The evaluation focuses on improvements in data
organization, reduction of manual form handling, and ease of calibration schedule monitoring. The
results show that the developed system effectively supports calibration data management and
scheduling activities.

4. Results and Discussions

4.1. System Implementation Results

This section presents the implementation results of the proposed web-based calibration
management application. The developed system successfully transforms the manual calibration
recording process into a structured and centralized digital system. The application consists of several
main modules, including calibration monitoring, device management, calibration data input,
scheduling, and data export.

4.2. Calibration Monitoring

The calibration monitoring module provides an overview of calibration progress for all registered
devices. This module displays essential information such as device registration number, device name,
machine number, location, calibration date, and next calibration schedule. By centralizing calibration
information, users can easily monitor calibration status and identify devices that require upcoming
calibration.

Figure 1 shows the calibration progress monitoring interface implemented in the proposed system.

Calibration Progress Monitoring

Fig. 2. Calibration Progress Monitoring Interface

This feature directly addresses the problem identified in the manual system, where calibration
schedules were difficult to track and lacked automatic reminders. The monitoring module improves
data visibility and supports better planning of calibration activities.

Hendra Arya Syaputra (Design and Development of a Web-Based Calibration Management Application...)



35 TECHNOVATE: Journal of Information Technology and Strategic Innovation Management ¢-ISSN: 3047-2466
Vol. 3, No. 1, January 2026, pp. 31-37

4.3. Device Selection and Calibration Input

The system provides a device selection interface that allows users to choose the type of
measurement device before entering calibration data. The application supports multiple device
categories, including temperature controllers, pressure gauges, and temperature recorders. This
design enables structured data input and eliminates the need to manually modify spreadsheet forms
for different devices.

Figure 2 shows the device selection interface used to select the measurement device type prior to
calibration data entry.

Device Calibration
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Temperature Control Pressure Gauge Temp Recorder

*Please Choose Your Device to Input
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Temperature Control & Recorder Procedure [ Pressure Gauge Procedure Y
1 £
Eoarias

Fig.3. Device selection interface for calibration

Each device type is equipped with a dedicated calibration input form tailored to its measurement
characteristics. The structured input fields ensure data consistency and reduce the risk of input errors
compared to manual data entry.

4.4. Calibration Data Input Forms

The calibration data input module is designed to support structured and consistent recording of
calibration results. To maintain clarity and focus, this study presents two representative calibration
input forms, namely the pressure gauge and temperature control calibration forms.

The pressure gauge calibration form allows users to input calibration results systematically. The
form supports multiple measurement points, repeated readings, and both upward and downward
calibration sequences. Environmental parameters such as room temperature and calibration date are
also recorded to support calibration traceability.

The Figure 3 shows the pressure gauge calibration data input form implemented in the proposed
system.

Input Result Calibration of Pressure Gauge

[ — NewRege MMk abeation Data

Nilei sterdlzrd atas
Rt 20 W m

RiE0 RzED m

R 100 B2 100 100

il stercdared Baawah
R120 r2; m®

R 60 260 ms

R 100 B2 100 o0

Fig.4. Pressure gauge calibration data input
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In addition, the temperature control calibration form is designed to record calibration results at

predefined temperature setpoints. The form supports repeated measurements and enables users to
validate calibration results before saving the data.
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Fig.5. Temperature control calibration input

These structured input forms replace manual spreadsheet-based calculations and help ensure data
consistency, completeness, and accuracy before the calibration data are stored in the system.

4.5. Calibration Scheduling

The calibration scheduling module is designed to support systematic planning and monitoring of
calibration activities. The module integrates a scheduling plan with a calendar-based interface,
enabling users to visualize scheduled calibration dates and upcoming calibration tasks in an
organized manner.

The Figure 5 the calibration scheduling and calendar interface implemented in the proposed
system.

Schedule
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Fig.6. Calibration scheduling and calendar

The system automatically generates the next calibration schedule based on the predefined
calibration period of each device. By replacing manual scheduling practices that relied on human
memory and handwritten notes, this module enhances scheduling reliability and helps ensure that
calibration activities are performed on time.

4.6. Device Master Data Management

The device master data module functions as a centralized repository for storing essential
information related to measurement devices used in calibration activities. The stored data include
device brand, model, capacity, resolution, tolerance limits, calibration interval, and installation

location. The Figure 6 presents the device master data management interface implemented in the
proposed system.
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Device Master

Fig.7. Device master data management interface

By maintaining device information in a centralized database, the system ensures consistency of
data usage across calibration input, scheduling, and monitoring modules. This approach minimizes
data redundancy and simplifies the maintenance of calibration records, particularly when managing
a large number of devices.

4.7. Calibration Data Export Feature

To support documentation and reporting needs, the developed system includes a calibration data
export feature. This feature allows users to download calibration results in a structured format for
further use in reporting, archiving, or audit preparation.
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Fig.8. Calibration data export feature

The availability of this feature eliminates the need for manual data copying from spreadsheets
and improves the efficiency of report generation. As a result, calibration data can be accessed and
processed more efficiently when required for internal review or external audits.

4.8. Discussion
Based on the system implementation results, the developed web-based calibration management
application demonstrates a clear improvement over the previous manual calibration recording

process. A comparison between the manual approach and the proposed system is summarized in
Table 1.

Table 1. Manual vs Proposed calibration system

Aspect Manual System Proposed System

Data Spreadsheet-based Web-based database

recording

method

Form Manual editing required for each Automatic form generation based on device
modification device type
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Calibration = Manual tracking using notes or files ~Automated scheduling based on calibration

scheduling period

Schedule Limited and fragmented Centralized monitoring interface
visibility

Data export Manual data copying Automated data export feature

The comparison highlights that the integration of structured calibration input forms, centralized
device master data, automated scheduling, and data export features significantly reduces repetitive
administrative tasks that were previously performed using spreadsheet-based documents. In addition,
the proposed system improves data consistency and minimizes the need for manual form
modification when handling different types of calibration devices.

Furthermore, the enhanced visibility of calibration schedules enables users to identify upcoming
calibration activities more effectively, reducing the risk of missed or delayed calibrations. These
findings indicate that the implementation of a web-based information system can support more
efficient and reliable calibration data management in practical operational environments.

5. Conclusion

This study has presented the design and development of a web-based calibration management
application to overcome the limitations of manual calibration data recording. The proposed system
provides structured calibration data input, centralized data storage, calibration schedule monitoring,
and data export functionality.The implementation results show that the system is able to reduce
repetitive manual form editing, improve data organization, and support more effective monitoring of
calibration schedules. Overall, the study demonstrates that a web-based approach can enhance
efficiency and reliability in managing calibration data. Future work may focus on integrating
notification mechanisms, improving system security, or extending the application to support
additional types of measurement devices.
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