S3 Static Website Hosting:
Professional's Guide

This comprehensive guide walks cloud engineers and DevOps
professionals through the process of deploying static websites on
Amazon S3. Learn how to leverage AWS's ecosystem including
CloudFront, Route 53, and Certificate Manager to create a secure,
scalable, and high-performance hosting environment for static content.
Follow our step-by-step instructions to optimize your deployment for
global accessibility.
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A well-architected static website deployment on AWS consists of four primary components working in concert to
deliver optimal performance and security. Amazon S3 serves as the origin storage for website files, providing

99.999999999% durability and massive scalability. CloudFront functions as a global content delivery network, caching
your content at edge locations worldwide to minimize latency and withstand traffic spikes.

AWS Certificate Manager (ACM) provisions and maintains SSL/TLS certificates at no additional cost, enabling secure
HTTPS connections. Route 53 provides DNS management with a 100% availability SLA, directing your domain traffic
to CloudFront with features like latency-based routing and health checks.

Amazon S3

Origin storage for website files with object-level
versioning and lifecycle policies to manage content
effectively.

Certificate Manager

Manages SSL/TLS certificates for HTTPS encryption,
with automatic renewal and integration with
CloudFront.

CloudFront CDN

Global content delivery network that caches content
at edge locations to reduce latency and improve
performance.

Route 53

DNS service for domain management with health
checks, routing policies, and seamless integration
with other AWS services.



Setting Up Your S3 Bucket

The foundation of your static website is a properly configured S3 bucket. When creating your bucket, choose a
globally unique name that ideally reflects your domain (e.g., www.example.com). While S3 buckets exist in specific
regions, your content will be distributed globally when using CloudFront.

Create S3 Bucket

E] Create a new S3 bucket with a globally unique name in your preferred AWS region. Uncheck "Block all
public access" if you plan to make the bucket directly accessible.

Enable Static Website Hosting

E@ Navigate to bucket properties, enable static website hosting, and specify index.html and error.html
documents. Note the assigned endpoint URL.

Configure Bucket Policy

O Apply a bucket policy that grants public read access to your content while maintaining security. This is
required for website functionality.

Upload Website Files

é Transfer your HTML, CSS, JavaScript, and media files to the bucket, maintaining the proper directory
structure.

Configuring DNS with Route 53

For professional static websites, a custom domain is essential. Route 53 provides enterprise-grade DNS management
with 100% availability SLA. Begin by registering your domain through Route 53 or transferring an existing domain.
Create a hosted zone for your domain to manage DNS records.

When using CloudFront, you'll create an A record with alias targeting for your distribution. This creates a direct
mapping between your domain and CloudFront without additional DNS lookups. For subdomain support, consider
creating both apex (example.com) and www records (www.example.com) with appropriate redirects.

&) Create Hosted Zone @ Configure ARecord Alias  ¢7 DNS Propagation
Set up a hosted zone in Route Create an A record with "Alias” Allow time for DNS changes
53 that matches your domain enabled, targeting your to propagate globally, which
name to manage all DNS CloudFront distribution for can take up to 48 hours but
records centrally. optimal routing. typically completes within

minutes.



Securing Your Site with AWS Certificate Manager

HTTPS is no longer optional for professional websites; it's a requirement for security and search engine ranking. AWS
Certificate Manager (ACM) enables you to provision, manage, and deploy SSL/TLS certificates for use with CloudFront
at no additional cost. These certificates are automatically renewed, eliminating the manual certificate management
overhead.

Wait for Issuance

Validate Domain Ownership Certificate validation typically

Request Certificate

Choose DNS validation and create completes within minutes but can
In the ACM console, request a new the required CNAME records in take up to 24 hours. The certificate
public certificate for your domain. Route 53. ACM provides automated status will change to “Issued" when
Include both the apex domain setup if using Route 53 for your ready for use with CloudFront.
(example.com) and wildcard domain, or you can add records
(*.example.com) for complete manually.

coverage.

ACM certificates are region-specific, and for use with CloudFront, they must be requested in the US East (N. Virginia)
region regardless of your website's S3 bucket location. This is a critical requirement that prevents integration issues
during CloudFront configuration.

Implementing CloudFront for Global Delivery

CloudFront transforms your regional S3 website into a globally distributed application with dramatically improved
performance. With over 410+ edge locations worldwide, CloudFront caches your content closer to users, reducing
latency and improving page load times by 30-60% on average.

Origin Configuration Cache Behaviors

Set your S3 bucket as the origin, using the S3 Configure cache policies for different content types.
website endpoint (not the bucket endpoint) to Use longer TTLs for static assets and shorter or no
preserve directory index functionality. caching for dynamic content.

HTTPS Settings Custom Error Pages

Redirect HTTP to HTTPS and select your ACM Set up custom error responses, particularly for
certificate for secure connections. Configure modern 403/404 errors, to provide a better user experience
TLS protocols and cipher suites. when content is not found.

Advanced CloudFront features worth implementing include Origin Access Identity (OAl) to restrict direct S3 access,
geo-restriction for content compliance, and Lambda@Edge for dynamic content manipulation at the edge without
origin server processing.



Performance Optimization Techniques

Optimizing your static website goes beyond basic setup to implement performance best practices that dramatically

improve user experience. Start by configuring proper cache control headers for different content types. For static
assets like images, CSS, and JavaScript, set long cache times (1 year) with versioned filenames for updates.

Content Optimization

Compress all text-based assets
(HTML, CSS, JS)

Implement WebP and AVIF
image formats

Use HTTP/2 or HTTP/3 for
multiplexing

Enable Brotli compression in
CloudFront

Cache Strategy

.

Set Cache-Control: max-
age=31536000 for static assets
Implement ETag and If-None-
Match for validation

Use versioned filenames for
cache busting

Configure stale-while-revalidate
for smoother updates

Advanced Techniques

Implement Origin Shield for
reduced origin load

Use Cache Invalidation API for
targeted updates

Configure predictive
prefetching with
Lambda@Edge

Implement continuous
integration with S3 deployment

Monitor your implementation with CloudFront analytics and CloudWatch metrics. Key performance indicators include
cache hit ratio (target >95%), time to first byte (<100ms), and origin latency. Set up alarms for performance

degradation to catch issues before they affect users.



Monitoring and Cost Management

S3 Storage (10GB)
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One of the advantages of S3 static website hosting is its cost-effectiveness. For a typical small to medium website,
costs remain minimal compared to traditional server hosting. The primary cost drivers are S3 storage, CloudFront
data transfer, and Route 53 DNS management.

Implement cost optimization by using the AWS Budgets service to set alerts when costs exceed expected thresholds.
Configure lifecycle policies on your S3 buckets to automatically archive or delete old versions of assets. For
development environments, consider setting up expiration policies to automatically clean up test deployments.

a0 Performance Monitoring S Cost Tracking [5 Security Auditing
Use CloudWatch dashboards Tag all resources with project, Regularly review CloudTrail
to track key metrics like environment, and purpose logs for unauthorized access
request counts, cache hit tags for detailed cost attempts and use AWS Config
ratios, and error rates. allocation reports and billing to ensure your configuration
Configure alarms for anomaly visibility. remains compliant.

detection



