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ABSTRACT: In this paper, we present a novel framework aimed at bolstering application reliability through real-time
monitoring and anomaly detection. By leveraging the synergistic capabilities of Prometheus, Grafana, and SageMaker,
our framework offers a robust solution to address the dynamic challenges faced by modern applications. We outline the
implementation process, from configuring Prometheus and Grafana for metric collection and visualization to designing
and deploying an anomaly detection model using SageMaker. Through seamless integration, our framework enables
proactive monitoring of application health and timely identification of anomalous behavior, facilitating rapid response
and mitigation. Furthermore, we discuss the significance of continuous monitoring and optimization in ensuring the
long-term reliability and performance of applications in today's ever-evolving digital landscape. This research
contributes to the advancement of application monitoring and anomaly detection methodologies, offering valuable
insights for researchers and practitioners alike.

KEYWORDS: Energy efficient algorithm; Manets; total transmission energy; maximum number of hops; network
lifetime

I. INTRODUCTION

In our digital age, ensuring the reliability and performance of applications is crucial for organizational success.
However, with the increasing complexity of modern applications, traditional monitoring methods often fall short in
detecting issues promptly. To tackle this challenge, we propose a novel framework integrating Prometheus, Grafana
and SageMaker for real-time application monitoring and anomaly detection. This framework aims to proactively
identify and mitigate disruptions, ultimately enhancing application reliability and performance in dynamic digital
environments. Through this research, we contribute to the advancement of application monitoring methodologies,
offering valuable insights for practitioners and researchers alike.

II. OBJECTIVES
The main objective of the project are as follows:
The objective is to optimize operational efficiency by seamlessly integrating stringent security protocols with

advanced monitoring systems. This ensures proactive identification and resolution of potential threats or vulnerabilities,
thereby safeguarding organizational assets while maintaining uninterrupted operations.
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Fig 1: Data flow Diagram

1.Prometheus:

e Prometheus is an open-source technology designed to provide monitoring and alerting functionality for cloud-
native environments, including Kubernetes.

e It can collect and store metrics as time-series data, recording information with a timestamp. It can also collect
and record labels, which are optional key-value pairs

2. Grafana:

e QGrafana is a tool used to analyze and visualize data. However, this data would have to be stored somewhere in
order for Grafana to access and display it.

e These databases are what we refer to as data sources, and a Grafana datasource is simply any database from
which it can pull data..

3.Sagemaker:

e Amazon SageMaker is a fully managed machine learning service offered by Amazon Web Services (AWS). It
provides developers and data scientists with the tools to build, train, and deploy machine learning models
quickly and at scale.

e SageMaker simplifies the entire machine learning workflow, from data preparation and model training to
deployment and monitoring, making it easier to develop and deploy high-quality machine learning models.

4.SNS:

e AWS SNS, or Amazon Simple Notification Service, is a messaging service provided by Amazon Web
Services (AWS) that simplifies communication between components of distributed systems. It follows a
publish-subscribe model where message producers push messages to topics, and subscribers receive
notifications by subscribing to these topics.

e SNS supports multiple delivery protocols such as HTTP, email, SMS, and mobile push notifications, making it
versatile for various communication needs.

IV.IMPLEMENTATION

Implementing application monitoring and anomaly detection involves setting up Prometheus to gather metrics and
Grafana to visualize them. Sage Maker is utilized to design and deploy an anomaly detection model trained on
historical data. Integration with Prometheus and Grafana enables real-time inference and visualization of anomalies.
Alerting mechanisms notify stakeholders promptly upon anomaly detection for timely response. Continuous monitoring
and optimization ensure the system's accuracy and efficiency over time, maintaining application reliability and
performance.
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V. SYSTEM REQUIREMENTS
A. Hardware Used:
e SERVER: With 1 VCPUgs, 1.0 GiB of memory and low to moderate network performance.
e STORAGE: 8 GiB of virtual memory and 256 GiB of host device.
e NETWORK: Virtual routing devices and network ports.

B. Software Used:

e AWS

e PROMETHEUS

e GRAFANA

e AWS RANDOM CUT FOREST
e AMAZON SAGE MAKER

C. Algorithm Used:

e RANDOM CUT FOREST Algorithm: Random Cut Forest (RCF) is a robust machine learning algorithm
designed for detecting anomalies in large datasets. It constructs a forest of random decision trees using
randomly selected feature subsets, effectively addressing high-dimensional data challenges. RCF's adaptability
to streaming data makes it ideal for dynamic environments, ensuring continuous anomaly detection amidst
evolving data distributions.

VI. MODEL DESCRIPTION

1) Prometheus:

Prometheus is an open-source technology designed to provide monitoring and alerting functionality for cloud-native
environments, including Kubernetes.

It can collect and store metrics as time-series data, recording information with a timestamp. It can also collect and
record labels, which are optional key-value pairs.

2) Grafana:

Grafana is a tool used to analyze and visualize data. However, this data would have to be stored somewhere in order for
Grafana to access and display it.

These databases are what we refer to as data sources, and a Grafana datasource is simply any database from which it
can pull data.

3) Amazon SNS:

Amazon Simple Notification Service (Amazon SNS) is a managed service that provides message delivery from
publishers to subscribers (also known as producers and consumers).

Publishers communicate asynchronously with subscribers by sending messages to a topic, which is a logical access
point and communication channel.

4) Sagemaker:

Amazon SageMaker is a fully managed machine learning service offered by Amazon Web Services (AWS). It provides
developers and data scientists with the tools to build, train, and deploy machine learning models quickly and at scale.
SageMaker simplifies the entire machine learning workflow, from data preparation and model training to deployment
and monitoring, making it easier to develop and deploy high-quality machine learning models.

5) .EC2:

Amazon EC2 (Elastic Compute Cloud) is a web service that provides resizable compute capacity in the cloud. Users
can quickly launch virtual servers, known as instances, to run applications and host websites.

EC2 instances offer a wide range of configuration options, including choice of operating system, instance type, and
storage options. With features like auto-scaling and load balancing, EC2 enables users to scale their computing
resources seamlessly based on demand.

Additionally, EC2 instances can be integrated with other AWS services for enhanced functionality and flexibility in
building diverse and scalable applications.
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6).Lambda:

AWS Lambda is a serverless computing service allowing execution of code without managing servers. It operates on an
event-driven model, triggering functions in response to events from various sources like HTTP requests or changes in
AWS services.

Lambda scales automatically based on incoming traffic, ensuring high availability and reliability. It charges based on
the compute time consumed, with no fees when functions are idle

7).1AM:

IAM (Identity and Access Management) is an AWS service enabling centralized control over access to AWS resources.
It allows you to manage users, groups, and roles to define fine-grained permissions.

IAM facilitates secure authentication and authorization, ensuring only authorized entities can interact with AWS
resources. It supports multi-factor authentication, encryption, and integrates with various AWS services for enhanced
security.

VII. SIMULATION RESULTS

Current CPU Usage Current Memory Usage Average CPU Usage

CPU Usage

Memory usage

4% 2%

fusr/bin... ./promet.. fusr/bin... /fusr/bin.. /lib/syst.. fusr/bin.. fusr/bin... node  fusr/bin.. fusr/bin...

Fig: Sample Output
VIII. CONCLUSION AND FUTURE WORK

In summary, our framework utilizing Prometheus, Grafana, and Sage Maker offers a powerful solution for real-time
application monitoring and anomaly detection. By integrating these technologies, we empower organizations to detect
and address issues before they escalate, ultimately improving application reliability and performance. Through our
research, we've demonstrated the practical effectiveness of this approach, providing valuable insights for both
practitioners and researchers. As organizations strive for operational excellence in today's digital landscape, adopting
such innovative frameworks will be instrumental in achieving their goals and staying competitive.
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