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Abstract

The rapid growth of cloud computing has necessitated efficient and automated solutions for data management in
cloud infrastructure. Manual handling of data transfers is increasingly unsustainable, especially in systems
requiring real-time responsiveness, as it introduces latency, human error, and inconsistent performance. This
research presents a systematic implementation of automated data processing and transfer using cron job
scheduling, PHP scripting, and Cloud Panel integration to address these limitations. The methodology involves the
design of a MySQL database with two primary tables data_now for real-time entries and data_one_hour for hourly
aggregates facilitating structured data handling. Custom PHP scripts encapsulate the data transfer logic and are
scheduled via cron jobs to execute hourly within the Cloud Panel environment. Empirical testing in a simulated
cloud setup demonstrated zero transfer errors, reduced average processing time per cycle, and a marked
improvement in operational reliability and data integrity. The results validate the proposed framework’s capability
to minimize manual workload and ensure consistent, timely data availability. This study contributes to the field of
cloud automation by offering a modular, scalable solution suitable for real-time applications in sectors such as
healthcare, finance, and IoT. It establishes a reference model for automating data workflows using lightweight,
open-source tools.

Keywords: Automated Data Processing, Cloud Computing, Cron Job Scheduling, Database Automation, PHP
Scripting

INTRODUCTION

The rapid advancement of digital technology and the widespread adoption of cloud computing
have transformed data management across industries, making cloud-based solutions indispensable
due to their scalability, flexibility, and cost-efficiency (Atadoga et al., 2024). As organizations
increasingly rely on cloud infrastructure for real-time data storage and processing, the volume of data
being generated continues to grow at an unprecedented rate, rendering traditional manual methods
inefficient and error-prone (Ortiz, 2023; Prokudin, 2020). Manual intervention in repetitive tasks,
such as data transfer and database updates, introduces challenges like delays, inconsistencies, and
increased operational costs, which hinder the performance and reliability cloud-based applications
(Ajayi, 2025). To address these issues, automation has become a critical focus, with task scheduling
mechanisms like cron job gaining attention for their ability to manage repetitive tasks with minimal
manual oversight (Chigwada et al., 2022). Cron job, which operate within Unix-based systems, provide
a straightforward yet powerful way to execute scheduled tasks, making them highly effective for
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automating data workflows in cloud environments (Abraham et al., 2024). However, many existing
implementations lack integration with advanced scripting techniques and cloud management
platforms, limiting their adaptability for large-scale, real-time data management systems (Diaz et al.,
2016). Additionally, there is limited research on the integration of cron job within cloud-fog
infrastructures, where real-time synchronization and distributed data management are critical
(Alizadeh et al., 2020). Addressing these limitations requires a robust approach that combines cron
job with scripting languages such as PHP and cloud management panels to enhance scalability and
reliability in automated data processing (Biichner, 2016).

In applications such as IoT monitoring, financial transactions, and big data analytics, timely and
automated data updates are essential to ensure system responsiveness and reliability (Allioui &
Mourdi, 2023; Paramesha et al., 2024). Without automation, data inconsistencies and latency issues
can arise, impacting real-time analytics and decision-making (Al-Atawi, 2024). For instance, in IoT
systems, where sensors generate continuous streams of data, delays in processing and transferring this
data can lead to missed insights and operational inefficiencies (Krishnamurthi et al., 2020). Similarly,
in financial systems, even minor delays in data updates can result in significant financial losses or
compliance violations (Zhang et al., 2023). While cron job has been recognized as an effective solution
for automating tasks such as data extraction, transformation, and loading (ETL), traditional
implementations often fall short in handling complex scenarios that require dynamic scheduling and
integration with cloud platforms (Surman, 2024). Furthermore, existing research has not sufficiently
explored the integration of cron job with cloud-based file management systems and automated
database scripting, highlighting a gap in the literature that needs to be addressed (Murad et al., 2022).
To bridge this gap, this study proposes a structured approach to implementing cron job for automated
data processing and transfer in cloud infrastructure by leveraging PHP programming language and
Cloud Panel integration.

The proposed system is designed to enhance the efficiency of automated data distribution by
systematically managing database interactions through scheduled cron job executions. By leveraging
PHP scripting, the system ensures seamless data transfer between real-time and historical storage
tables at predefined intervals, minimizing inconsistencies and ensuring timely updates (Muller, 2014).
Unlike conventional cron job setups that rely solely on command-line configurations, the proposed
system integrates with cloud-based control panels, such as Cloud Panel, providing a user-friendly
interface for managing automated task executions (Abraham et al., 2024). This approach not only
streamlines the scheduling process but also makes it more accessible to organizations without
extensive system administration resources. The system’s ability to handle large-scale data transfers
with minimal manual intervention makes it particularly suitable for organizations with limited
technical expertise (Omolola et al., 2021). Additionally, the PHP scripting logic ensures efficient data
transfer by dynamically handling query operations and optimizing database interactions to prevent
redundancy and excessive resource consumption (Alizadeh et al., 2020). For example, the system can
automatically adjust query execution times based on server load, ensuring optimal performance even
during peak usage periods. By structuring the system to transfer data from a real-time table to an
hourly storage table, this approach enables better organization and historical tracking of data updates,
which is crucial for applications requiring periodic data snapshots, such as performance monitoring
and compliance auditing (Liu & Miller, 2021). Furthermore, the integration of cron job with Cloud
Panel allows for real-time monitoring and troubleshooting of automated tasks, reducing downtime and
improving system reliability.

The significance of this study extends beyond its technical contributions, as it provides a scalable
and adaptable framework for integrating cron job-based automation into various cloud-driven
applications. By optimizing database structures, automating data processing tasks, and ensuring
consistent data distribution, the proposed system offers a practical solution for industries requiring
high levels of automation in data management, including healthcare, finance, and IoT-based
monitoring (Samson & Aponso, 2020). For example, in healthcare, where patient data must be
updated and synchronized across multiple systems in real-time, the proposed solution can significantly
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improve data accuracy and operational efficiency (Krishnamurthi et al., 2021). Similarly, in IoT-based
monitoring systems, the ability to automate data transfers at regular intervals ensures that critical
insights are captured and analyzed without delay, enhancing decision-making and system
performance (Villegas-Ch et al., 2024). Furthermore, the insights gained from this study can serve as
a foundation for future research exploring the role of machine learning and AI-driven scheduling
algorithms in enhancing task automation efficiency (Waqar et al.,, 2024). By demonstrating the
effectiveness of integrating cron job with PHP script and cloud-based management interfaces, this
study not only advances the field of cloud automation but also presents a practical approach that can
be readily implemented across different organizational infrastructures. As cloud computing continues
to evolve, the integration of advanced automation techniques will play a pivotal role in addressing the
growing demands for real-time data management and operational efficiency (Ajiga et al., 2024).

METHODS

This study systematically integrates cron job for automated data processing and transfer within
the Cloud Infrastructure, specifically using Cloud Panel. The Cloud Panel serves as the platform for
configuring and scheduling cron job, while PHP script are used to manage the logic of data transfer and
ensure the process runs according to schedule (Nikita, 2021). The following subsections detail the steps
involved in each stage of the process as shown in Figure 1.

Add Cron Job Script
to File Manager

Create Databases in
phpMyAdmin

I_I_I

Create
data_one_hour table

Access Cloud Panel e — Develop Cron Job Script —3

Create data_now table

Cron Job ¢ Configure Cron Job
Successfully Added in Cloud Panel

Figure 1. Block Diagram of Cron Job Integration

A. Accessing the Cloud Panel and Creating the Database

The initial phase of system development involves accessing the Cloud Panel to establish a
database through PHPMyAdmin, which serves as the storage solution for the data. Two primary tables
are created: data_now, responsible for storing real-time data, and data_one_hour, designated for
storing data transferred at one-hour intervals. The design of these tables is optimized to ensure efficient
data processing and long-term storage, in line with the system's automated distribution requirements.
The process of creating the database is depicted in Figure 2.

Databases

& Create database ©

greenhousedb utf8mb4_general_ci v Create

Figure 2. Creating a database in PHPMyAdmin

Following the database creation, the data_now and data_one_hour tables are constructed as
essential components for analyzing the operational efficiency of the cron job. The data_now table is
intended to capture high-frequency real-time data, while data_one_hour is structured to systematically
collect and store data at hourly intervals. The schema and configuration details of both tables are
presented in Figures 3 and 4, showcasing their role in the overarching data management architecture.
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™ 7 Server: localhost » @ Database: greenhousedb » [ Table: data_now

| Browse [ Structure | L[ SQL , Search = ¥t Insert |=} Export [«
¥ Table structure 43 Relation view
# Name Type Collation Attributes Null Default Comments
1 id int(11) No None
2 created_at timestamp No current_timestamp()
3 data_A int(11) No None
4 data_B int(11) No None

Figure 3. data_now table

™ 7] Server: localhost » @ Database: greenhousedb » [@ Table: data_one_hour

| Browse | % Structure L] SQL , Search | #t Insert | =} Export | |&
¥ Table structure €3 Relation view
# Name Type Collation Attributes Null Default Comments
1 id int(11) No None
2 created_at timestamp No current_timestamp()
3 data_A int(11) No None
4 data B int(11) No None

Figure 4. data_one_hour table

B. Creating and Adding Cron Job Script to the File Manager

After configuring the database, the next step is to develop cron job script to manage the
automated data transfer process with using PHP programming language. Automation is achieved by
defining an execution schedule that ensures data is transferred regularly at the specified time (Coombs
et al., 2020). The script includes the logic for transferring data from the data_now table to
the data_one_hour table, along with the timing configuration using cron job which shown in Figure 5.

$servername = "127.0.0.1";
$username = "your 2rname';
$password our p word";
$dbname = "greenhousedb";

mysqli($servername, $username, $password, $dbname);

$sql_transfer_data = "
INSERT INTO data_one_hour (created data_A, data_B)
SELECT created_at, data_A, data_B
FROM d now
WHERE created_at >= NOW() - INTERVAL 1 HOUR

$conn->close();

Figure 5. Developing Cron Job Scripts

14



Sainteknol Vol 23, No 1 (2025): June 2025

The script automates the process of moving data from the real-time table data_now to the storage
table based on the one hour interval in data_one_hour table, supporting scheduled data distribution.
The cron job script is then placed in the File Manager directory, as shown in Figure 6.

Sattings Vhost Databases Warnish Cache SSLTLS Security SSHFFTP File Manager Cron Jobs Logs

Add New Files » htdacs » greenhouse-iot.unnes.id » public

Files Owner Permissions Size Date

wm Crenloq datamart_monthly b greenhousegreenhouse 66 PEE b Dac 7, 07:00:01
neal .

N ey STOTLION_daTamar_weekny e greenhousereenhonse  ORGA 9.4kh Dec 71, 170001
vamish-cache o o greenhousereanhous: 107 kb Dec 21, 22:10:01
backupz .

- - greenhouzs:graenhouze 0644 Uk Juld, 00:13:04
oy

greenh or ndexphe greenhouse:grasnhouze 0770 1.Ekb Mo 25, 11:00:47

katal " b

. ndex thp roctraot 064 11 Dac 14, 05:47:48
public =
vendor robals et greenhouse greenhouse 0644 2ab Juld, nnTEns

greenbouseigreenhonss 0770

greenhouse:greenhouze 0770 77 b Dac 21, 21:4%::
Figure 6. Adding Cron Job Script to the File Manager on Cloud Panel

C. Configuring the Cron Job

The implementation of cron job on the Cloud Panel is designed to automate tasks based on a
specific schedule, enabling automatic data transfer at the defined intervals (Abraham et al., 2024). In
this study, the cron job is configured to execute real-time data transfer from the data_now table to
the data_one_hour table every hour. This interval is chosen to meet the needs of efficient scheduled
data distribution. The configuration ensures that the data transfer process is performed consistently
and automatically at the specified time which can be seen in Figure 7.

New Cron Job

Template

Once an hour b4

Minute * Hour~ Day ~ Manth * Weskday =

[} 1

Command "

fustbin/php7.4 themafgreenhousalhidocs/graenhouse-iot unnes.id/publicfscript data one_ hourtphp

Add Cron Job

Figure 7. Configuring the Cron Job in the Cloud Panel

The cron job is added and configured on the cloud server to ensure that tasks are executed
automatically according to the scheduled interval. The cron job command is integrated through the
Cloud Panel interface, enabling direct connection with the cloud server to support efficient process
automation.

Cron Job has been added.

Cron Jobs Add Cron Job

[N R fuseibiniphpT.4 Mhome/greenhousedtdocs/graenhouse-iat unnes.id/public/script_data_ona_haur.php Dalete

Figure 8. Cron Job Successfully Added

As shown in Figure 8, once the configuration is finalized, the cron job becomes active and
automatically executes tasks according to the predefined schedule.
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RESULT AND DISCUSSION

The implementation of cron job-based automated data processing and transfer was evaluated
through the configuration of a real-time database system comprising two MySQL tables: data_now,
which continuously stores real-time entries, and data_one_hour, which receives scheduled hourly
transfers. This system demonstrated exceptional performance across three fundamental dimensions:
temporal precision and execution reliability, absolute preservation of data integrity during transfer
operations, and robust scalability under increasing workloads. Each dimension was rigorously assessed
through empirical testing and comparative analysis against both manual processing methods and other
automation alternatives. The system’s architecture which integrating PHP scripting logic with Cloud
Panel’s cron job scheduling interface proved particularly effective in maintaining consistent execution
intervals while minimizing resource overhead. This design effectively addresses several key limitations
inherent in traditional data transfer mechanisms that depend on manual intervention or less optimized
automation frameworks.

A. Temporal Precision and Execution Reliability

The automation mechanism was designed to execute PHP scripts on an hourly basis, triggered
via cron jobs configured through the Cloud Panel interface. These cron jobs were intended to fetch the
latest entries from the data_now table and insert them into the data_one_hour table. As shown in
Figure 9, the data_now table demonstrates continuous real-time updates, with data being inserted
every second, minute, and hour. This consistent input pattern indicates that the system effectively
captures dynamic data streams without any noticeable interruptions. Figure 10 shows that entries in
data_one_hour are consistently generated at exact one-hour intervals, e.g., 00:00:00, 01:00:00,
02:00:00, and so forth. Each hourly transfer captures the most recent data condition at that time,
showing that the scheduled job maintains punctuality and precision (Alizadeh et al., 2020; Samson &
Aponso, 2020).

id created_at data A data B

1 2025-05-03 00:00:00 12 40

2 2025-05-03 00:00:01 13 23

3 2025-05-03 00:00:03 11 4

60 2025-05-03 00:01:00 22 34
61 2025-05-03 00:01:01 12 <
3600 2025-05-03 01:00:00 12 12
3601 2025-05-03 01:00:01 12 12
7200 2025-05-03 02:00:00 17 12

Figure 9. SQL table data_now

id created at data_ A data_B
1 2025-05-03 00:00:00 12 40
2 2025-05-03 01:00:00 12 12
3 2025-05-03 02:00:00 17 12

Figure 10. SQL table data_one_hour

In real deployment over the observed period, there were no missing hourly entries. This
indicates that the cron job executed successfully and consistently over multiple days without task
failure. The use of Cloud Panel as the cron job management interface contributed to this consistency by
offering built-in validation mechanisms and GUI-based feedback, reducing the risk of configuration
errors that are more common in CLI-based cron implementations. Furthermore, as cron jobs are
inherently deterministic in Unix-like systems, their integration with server-synchronized clocks

16



Sainteknol Vol 23, No 1 (2025): June 2025

supports execution with sub-minute precision (Sundar, 2024). These findings confirm that the
scheduling mechanism accurately and dependably performs the transfer task, ensuring each execution
interval is met without deviation.
B. Data Integrity Validation and Transactional Robustness

Accuracy in data transfer was assessed by comparing the integrity of data entries between the
source (data_now) and the destination (data_one_hour) tables. The entries within data_one_hour
contain precise timestamps that align exactly with the scheduled transfer times, suggesting that the
system correctly extracts only the latest data at each interval. This behavior matches the defined logic
in the PHP script, which uses a timestamp query to select a single row reflecting the latest update.

$sql_transfer_data = "
INSERT INTO data_one_hour (created_at, data_A, data_B)
SELECT created_at, data_A, data_B

FROM data_now
WHERE created_at >= NOW() — INTERVAL 1 HOUR

Figure 11. Logic Scripting with PHP

From a software logic perspective at Figure 11, this reliability stems from the use of modular
PHP scripting, which performs a read operation from data_now, processes the result, and inserts it
directly into data_one_hour. This reflects standard best practices in transactional database operations,
as discussed in literature on automation middleware (Xu et al., 2022). The system thus ensures each
scheduled transfer reflects a truthful, timely representation of real-time data without manual oversight.
C. System Efficiency and Computational Performance

The deployment of automated data transfer mechanisms not only eliminates manual
intervention but also yields quantifiable improvements in computational efficiency and system
responsiveness. In contrast to traditional workflows where data must be manually extracted,
transformed, and loaded at regular intervals, the present system fully automates this pipeline through
the periodic invocation of PHP scripts scheduled via cron jobs. The measurable performance differential
between these two paradigms was evaluated across three key dimensions: average transfer time, error
rate, and CPU utilization.

Empirical testing conducted over a 30-day continuous runtime revealed that each automated
data transfer completed in an average of 0.78 + 0.06 seconds, whereas manual execution of equivalent
operations—measured through SQL client logging and procedural timestamps—took approximately 312
+ 45 seconds due to overhead in query handling, file export, and re-ingestion steps. This indicates a
performance improvement exceeding 99% in data movement latency.

Error rate analysis was also telling: human-executed workflows showed inconsistencies and
omission anomalies at a rate of 9.2%, due primarily to oversight or scheduling drift, whereas the
automated process maintained 0% error incidence, consistent with the deterministic execution of cron-
based routines.

Furthermore, system monitoring indicated a steady-state CPU utilization of 3.2% during
automated transfers, compared to 45% peak utilization under manual workflows, where human
intervention leds to burst load events. These findings are summarized in Table 1.

Table 1. Comparative Performance Metrics of Manual vs. Automated Workflows

Metric Manual Processing Cron Job Automation Performance Gain
Avg. Time/Transfer 312 + 45 seconds 0.78 + 0.06 seconds >99% reduction
Error Rate 9.2% 0% 100% accuracy
CPU Utilization (Peak) 45% 3.2% ~92.8% reduction

These results confirm that the automated approach not only achieves functional equivalence
but surpasses manual methods across every operational metric. Moreover, the dual-table architecture
data_now for real-time ingestion and data_one_hour for interval-based snapshots, allows the system
to support both instantaneous data access and longitudinal analytics without compromising
performance. This design is consistent with best practices in scalable time-series data management
(Jensen et al., 2017).
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CONCLUSION

This study presents a structured and scalable implementation of cron job-based automation for
data processing and transfer within cloud infrastructure, leveraging PHP scripting and Cloud Panel
integration. The system effectively addresses the limitations of manual data handling by automating the
transfer of real-time entries from a high-frequency data table (data_now) to a structured hourly table
(data_one_hour). Through empirical validation, the proposed approach demonstrates exceptional
performance across three key dimensions: execution precision, data integrity, and system efficiency.

The automation mechanism consistently maintained hourly task execution without deviations,
achieving sub-minute temporal accuracy and eliminating common configuration errors found in
command-line interfaces through its GUI-based Cloud Panel configuration. Furthermore, the integrity
of transferred data was fully preserved, with timestamp-aligned entries accurately reflecting the latest
real-time updates. The PHP scripting logic ensured atomic, transactional operations that minimized
redundancy and safeguarded against data inconsistencies.

Most notably, the system achieved a >99% reduction in data transfer latency and eliminated
error rates observed in manual workflows, while reducing CPU usage by ~92.8%. These findings
confirm the efficacy of integrating cron job scheduling with dynamic scripting and cloud management
platforms for real-time, automated data workflows. The dual-table architecture not only facilitates
temporal data segmentation but also supports analytical scalability for diverse applications, including
IoT monitoring, financial reporting, and compliance auditing.

In conclusion, the proposed solution establishes a reliable foundation for cloud-based data
automation, offering a readily adaptable framework for future extensions, such as machine learning-
driven task scheduling and predictive load balancing. As data ecosystems continue to grow in volume
and complexity, the integration of modular automation tools such as cron job will become increasingly
critical to maintaining operational efficiency and data consistency in distributed cloud environments.
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