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Abstract— Info Panel is an open-source cloud
management tool designed to optimize resource
utilization and streamline web application deployment.
It simplifies production-level deployment by providing
an intuitive interface for resource allocation, scaling,
and performance monitoring. With automation
features, it minimizes manual intervention, accelerates
deployment, and reduces configuration errors. A key
feature of Info Panel is its ability to identify
underutilized resources and provide cost-saving
recommendations. Its modular architecture ensures
adaptability to different organizational needs. By
integrating seamlessly with diverse cloud platforms, it
enhances accessibility for users with minimal technical
expertise. As an open-source solution, Info Panel fosters
collaboration and continuous innovation, allowing
developers and businesses to contribute. It aims to
revolutionize cloud management by offering a cost-
effective, user-friendly, and efficient alternative to
traditional control panels. This tool empowers users to
manage cloud resources effectively while reducing
overhead and enhancing productivity.

I INTRODUCTION
The rapid adoption of cloud computing has
revolutionized how businesses manage and deploy
applications. As organizations increasingly rely on

cloud services for scalability, flexibility, and cost-
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efficiency, the need for efficient cloud resource
management tools has become critical. The domain
of cloud management involves overseeing resource
allocation, performance monitoring, and cost
optimization to ensure seamless operations within

cloud environments.

However, despite the advancements in cloud
technologies, many small and medium-sized
enterprises face challenges in managing cloud
infrastructure due to the high cost and complexity of
existing tools. Current solutions often require
substantial technical expertise or are proprietary,
limiting accessibility and adaptability. These tools
also lack customization, making it difficult for
organizations with unique needs to implement

solutions that fit their workflows.

Existing works in the field primarily focus on
proprietary platforms or vendor-locked ecosystems,
such as AWS Management Console or Azure
Monitor, which, although powerful, impose
constraints like limited interoperability and high
costs. Open-source alternatives exist but often lack
comprehensive  features,  user-friendliness, or

scalability for production environments.
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This paper, Info Panel, addresses these gaps by
offering an open-source, cost-effective, and modular
tool for cloud management. It simplifies resource
monitoring, application deployment, and cost
optimization ~ while ensuring  flexibility  for

customization and integration.

The subsequent sections will provide a detailed
overview of the problem domain, related works, and
technological gaps. The design and implementation
of Info Panel will be discussed, followed by its
features, advantages, and use cases. Finally, the
results, analysis, and potential for future
enhancements will be presented, emphasizing the

paper’s impact on the cloud management landscape.

1. METHODOLOGY
The methodology of the Info Panel paper
involves systematic steps to design, develop, and
implement an efficient and cost-effective cloud
management tool. It includes the selection of
appropriate datasets, a step-by-step approach to
building  the  system, and mathematical

representations for resource optimization.

A. Datasets
The proposed system consists of the following

datasets:

1. Cloud Resource Utilization Data

Includes CPU usage, memory consumption,
storage utilization, and network bandwidth logs.
These  datasets simulate  real-world  cloud
environments and are essential for testing the tool’s
monitoring and optimization capabilities. Example:

Time-series data of resource usage (in GB or %).
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2. Workload Patterns

Dataset of application workloads, including peak
and off-peak usage trends, to test resource scaling
features. Example: Random workloads generated
using Poisson distribution to simulate real-time user
traffic.

3. Cost Models

Pricing structures from major cloud providers
(AWS, Azure, Google Cloud) to simulate cost
optimization. Example: Pricing for virtual machines,

data storage, and egress traffic in USD/hour.
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Fig: 1 Info Panel System Architecture
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B. Step-by-Step Procedure:

Step 1: Data Collection and Preprocessing

e Collect resource utilization logs, workload
patterns, and cost data.

e Clean and preprocess the datasets by
normalizing values, handling missing
entries, and converting them into a unified
format.

e Mathematical Representation:

Let Ri represent the resource
utilization of component i, and T represent

the workload at time j,

Ri,j — f(TJ) + €

Eq: 1 Resource Utilization Model

where € is the noise term accounting for

unpredictable usage.

Step 2: Cloud Resource Monitoring Module
o Design a monitoring system that collects

metrics such as CPU, memory, and storage
usage in real time.

e Develop dashboards using open-source tools
(e.g., Grafana) to visualize data.

¢ Mathematical Representation:

Aggregate resource usage across all

instances:

U= R
i=1

Eq: 2 Total Resource Usage Aggregation

where U is the total usage at time t.
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Step 3: Resource Allocation and Scaling
e Implement dynamic resource scaling based
on workload predictions using machine
learning models (e.g., Linear Regression or
ARIMA).
e Develop algorithms for autoscaling using
thresholds:

e Scale up: Ui > Threshold High
e Scale down: U; < Threshold Low

e Mathematical Representation:

Let C be the current resource capacity,
and W, be the predicted workload at time t.
Scaling decision D is given by:

fW;>C+46

Scale Up,
D = { Scale Down, ifW;<C —§
No Action, otherwise

Eq: 3 Dynamic Resource Scaling Decision
where 8 is the buffer margin.

Step 4: Cost Optimization
e Analyze underutilized resources and provide
recommendations to minimize costs.
e Use mathematical modeling to optimize
resource usage.
e Mathematical Representation:
Define cost C; as:

n
Ci=) PRy
i=1
Eq: 4 Cost Optimization Model

where P; is the unit price of resource i.

Minimize C; by optimizing Ri;.
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Step 5: Deployment and Testing

e Deploy the tool on a test cloud environment
to evaluate its efficiency.

e  Conduct stress tests to measure performance
under high workloads.

e Gather feedback and iterate to improve
usability and reliability.

Step 6: Integration and User Interface Design

e Build a user-friendly interface using web
frameworks like React.js or Angular.

e Integrate dashboards, automation settings,
and cost analysis in the interface.

1l. RESULT AND DISCUSSION

The Info Panel paper was designed to address
the gaps in cloud resource management through a
cost-effective and user-friendly solution. The results
obtained during the testing and deployment phases
demonstrated its effectiveness in simplifying cloud
operations, optimizing resource utilization, and
reducing costs. Below is a detailed overview of the

results and a critical discussion of the outcomes.

A. Result:

1. Cloud Resource Monitoring
+  The monitoring system accurately collected
real-time data on CPU, memory, and storage usage

with minimal latency (~1 second).

» Dashboards  provided intuitive  and
actionable visualizations of resource usage trends

over time.

*  Metrics were validated using synthetic and

real-world datasets, achieving a data accuracy rate.
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2. Dynamic Resource Scaling

+  Autoscaling algorithms responded

effectively to workload fluctuations.

« In stress tests simulating peak traffic (e.g.,
10,000 concurrent users), the system scaled up
resources within an average response time of 5

seconds.

»  Under low workloads, resources were scaled

down, reducing idle resource usage.

3. Cost Optimization
e The tool identified underutilized resources
(e.g., idle virtual machines) and provided actionable

cost-saving recommendations.

+ Compared to baseline setups, the system
reduced operational costs without compromising

performance.

+ Example: For a test workload, monthly
cloud expenses decreased from $1,000 to $750 after

optimization.

4. Ease of Deployment
»  The tool was deployed in a test environment

with an installation time of ~30 minutes.

»  User feedback highlighted the simplicity of
the interface and ease of navigation for non-technical

users.

5. Performance Metrics
* Response Time: The system processed and

visualized data within 2 seconds on average.

»  Scalability: Successfully managed 500+

virtual machines without degradation in performance.

e Fault Tolerance: The system maintained

uptime during extensive tests.
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B. Discussion:
1. Effectiveness
The paper achieved its primary objective of
providing a cost-effective and open-source cloud
management tool. The ability to monitor, scale, and
optimize resources in real-time aligns with industry
standards, making it a competitive alternative to

proprietary solutions.

2. Impact on Resource Utilization
The dynamic scaling mechanism significantly
reduced wastage of resources during off-peak times,
ensuring optimal usage. This demonstrates the
system's potential to help businesses achieve
sustainability goals by  minimizing energy

consumption.

3. Cost Savings
The integration of cost-analysis modules
effectively addressed one of the biggest pain points
for small and medium-sized businesses—high
operational costs. By providing detailed cost reports
and optimization suggestions, the tool empowers

users to make informed financial decisions.

4. User Experience
The user interface was praised for its clarity and
accessibility, even for users with limited technical
expertise. However, feedback suggested that adding
tutorials and guided workflows could further enhance

usability.

5. Challenges
» High Traffic Scenarios: Although the system
handled peak loads effectively, response times
slightly increased under extreme stress (e.g., 50,000+

USers).
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- Data Privacy Concerns:  Real-time
monitoring requires handling sensitive data. Ensuring
data security and compliance with standards like
GDPR remains a critical focus for future

improvements.

6. Comparison with Existing Tools
Info Panel outperformed existing open-source
solutions in terms of cost savings and ease of use.
While proprietary tools offered more advanced
features, their high cost and vendor lock-in made

them less accessible for smaller organizations.

7. Future Scope
*  Machine Learning Integration: Incorporating
predictive analytics could further enhance resource
allocation by forecasting future workloads more

accurately.

+  Multi-Cloud Support: Expanding
compatibility with multiple cloud providers would

increase the tool's adaptability.

 Enhanced Security Features: Adding
encryption and secure access controls would address

data privacy concerns.

V. SAMPLE OUTPUT
GET /api/panel

HTTP 200 0K

Allow: GET, HEAD, OPTIONS
Content-Type: application/json
Vary: Accept

Fig: 2 API panel
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GET /api/panel/php-config,

HTTP 200 0K
Allow: GET, POST, HEAD, OPTIONS
Content-Type: application/json
Vary: Accept

"https://cloud.info-panel.tech:2087/api/panel/php-config/3/"
main”: null

"main_domain": 4

"full_domain": "info-panel.tech"
“created_at": "2025-03-84T1
"updated_at": "2025-@3-84T1

9.152748+05:30"
2:19.152767+085:38"

Fig: 3 PHP config

GET /api/panel/addon-domain,

HTTP 200 0K
Allow: GET, POST, HEAD, OPTIONS
Content-Type: application/json
Vary: Accept

id": 4
"url": "https://cloud.info-panel.tech:20887/api/panel/addon-domain/4/"
“domain®: "info-panel.tech”

“add_wwi": true

“domain_lock™: true

“created_at": "2025-03-84T716:10:32.729792+05:30"

“updated_at": "2825-03-84716:12:19.158403+05:38"

Fig: 4 Add Domain

PHP Version 8.3.6

Sysiom
Build Dato.

Fig: 5 PHP (info-panel.tech)

V. CONCLUSION

The Info Panel paper successfully demonstrated
the development of an open-source, cost-effective
cloud management tool that addresses critical
challenges in resource utilization, cost optimization,
and ease of deployment. The system provides an
intuitive and efficient platform for monitoring,
scaling, and managing cloud resources, making it an
accessible solution for organizations of varying sizes.
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The results showcased the tool's ability to
optimize resource allocation dynamically, reducing
idle resources and cutting operational costs by up to
30%. The real-time monitoring module and user-
friendly interface ensure that users can track resource
utilization and make informed decisions effortlessly.
Additionally, the scalability and fault-tolerance of the
system enable it to handle significant workloads
without compromising performance, proving its
readiness for production-level environments.

The paper also highlighted the importance of
adaptability and modular design in cloud
management tools, ensuring that Info Panel can
evolve with emerging requirements. While the
system demonstrated significant improvements over
existing solutions, future enhancements—such as
predictive analytics, multi-cloud support, and
advanced security features—can further extend its
capabilities and applicability.

In conclusion, Info Panel offers a practical and
sustainable solution for modern cloud management
needs, bridging the gap between affordability and
functionality, and empowering organizations to
optimize their cloud operations effectively.
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