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1 Introduction

This configuration manual serves as a guide to set up a high-performing ML infrastructure on AWS
tailored to large-scale machine learning workloads. It walks users through configuring services such
as Amazon EC2, Amazon S3, and Amazon SageMaker for scalable, cost-efficient ML applications.
The report also covers monitoring using Amazon CloudWatch, ensuring a robust, flexible
environment capable of supporting research, production, or development.

2. System Requirements

The system requires AWS services including S3 for storage with versioning and CRR, CloudFront
for content delivery, Route 53 for DNS failover, and AWS Backup for automated snapshots.
Additional tools include IAM for access control, KMS for encryption, WAF and Shield for security,
and CloudWatch for monitoring and alerts.

2.1 Hardware Requirements
e Access to EC2 instances with GPU support (e.g., p3, g4dn.xlarge, 2xlarge)
e Adequate disk space for model storage and processing.
e Network configuration allows public IP access if required.

2.2. Software Requirements

Active AWS account with configured billing and access controls.
Python installed with libraries such as boto3.

AWS CLI for command-line automation.

I AM roles configured for EC2, S3, and Sage Maker access.

3. Installation

e Setting Up Amazon EC2

e Go to AWS Management Console — EC2 Dashboard.

Launch a new instance using a Deep Learning AMI or custom Ubuntu AMI.
Choose instance type (e.g., p3, g4dn.xlarge).

Configure networking, IAM roles, and storage.

Enable public IP if needed and set up security groups (e.g., SSH on port 22).
Launch instance; use Spot Instances for cost-saving.

e Configure Auto Scaling and monitor performance with CloudWatch.



4. Configuration

» Amazon S3 for Data Storage

* Create bucket via S3 Dashboard; select region near EC2 instance.

* Enable versioning, logging; configure IAM permissions.

* Enable server-side encryption and optionally S3 Transfer Acceleration.
Amazon SageMaker for Model Training and Deployment

* Create notebook instance with appropriate instance type.

* Assign IAM role with S3 and SageMaker permissions.

* Upload data to S3; configure training job, instance type, algorithm.

* Perform hyperparameter tuning; deploy model to real-time endpoint.

* Use managed spot training and multi-model endpoints for optimization.
Amazon CloudWatch for Monitoring and Logging

* Navigate to CloudWatch Dashboard to set up alarms for EC2, S3, and SageMaker
metrics.

* Use SNS for notifications; aggregate logs via CloudWatch Logs Agent.
» Use CloudWatch Logs Insights for querying; create custom dashboards.

5. Usage
* Develop in Jupiter Lab using SageMaker notebooks.
* Train and deploy ML models with real-time inference.

* Monitor system and job performance using CloudWatch.

6.Troubleshooting

* Underutilized instances: Use smaller instances or Spot.

« Ensure services are in the same AWS region.

* Access Denied on S3: Check IAM permissions.

* Slow data transfers: Use S3 Transfer Acceleration.

* Performance monitoring: Use dashboards and alerts in CloudWatch.
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