Service Name
AWS X-Ray

Service Overview

AWS X-Ray is a distributed tracing service that helps developers analyze and debug
production applications, APIs, and services. It provides deep visibility into application
performance by tracking requests as they flow through microservices architectures,
identifying bottlenecks, errors, and latency issues. X-Ray generates service maps that
visualize application components and their relationships, enabling developers to
understand how services interact with AWS resources and external systems. The service
supports both simple applications and complex microservices architectures, offering end-
to-end request tracing capabilities.

Key Use Cases
e Performance optimization: Identifying latency bottlenecks and performance issues
across distributed applications and microservices

e Error debugging: Root cause analysis of application errors and exceptions in
production environments

e Application monitoring: Understanding request flow and dependencies between
services for operational visibility

e Microservices analysis: Visualizing complex service relationships and interactions
in distributed architectures

e (Capacity planning: Analyzing application behavior to optimize resource allocation
and scaling decisions

Features

e End-to-end tracing: Tracks requests across multiple services and components to
provide complete visibility into application behavior

e Service map generation: Creates visual representations of application
architecture showing service dependencies and relationships

e Latency detection: Measures server-side and client-side latency to identify
performance bottlenecks

e Error analysis: Automatically highlights bugs and errors in application code by
analyzing response codes and exceptions

¢ Data annotation and filtering: Allows adding annotations and metadata to traces
for easier analysis and filtering

e Sampling configuration: Customizable sampling rules to control trace volume and
costs without code modifications



e Multi-language SDK support: SDKs available for Java, Node.js, Python, Ruby, Go,
and .NET

e Query and analytics APIs: Programmatic access to trace data for building custom
analysis and visualization applications

Value Proposition

AWS X-Ray provides unique advantages as a fully managed distributed tracing service with
deep AWS integration. Unlike third-party solutions, X-Ray seamlessly integrates with AWS
services like Lambda, APl Gateway, ECS, and CloudWatch without requiring complex
setup:

e [t offers automatic instrumentation for many AWS services, reducing
implementation overhead

e The service provides cost-effective pay-as-you-go pricing with generous free tiers,
making it accessible for applications of all sizes

e X-Ray’s service maps and trace analytics enable faster root cause analysis
compared to traditional logging approaches, significantly reducing mean time to
resolution for production issues

Service Integration

AWS X-Ray integrates natively with numerous AWS services including AWS Lambda
(automatic tracing), Amazon APl Gateway (request tracing), Amazon ECS and EKS
(containerized applications), AWS Elastic Beanstalk (automatic instrumentation), Elastic
Load Balancing (request routing visibility), Amazon CloudWatch (metrics and alarms
integration), Amazon SNS and SQS (message tracing), Amazon DynamoDB and RDS
(database call tracing), and Amazon EventBridge (event-driven architectures). X-Ray also
works with CloudWatch Application Signals, CloudWatch RUM for client-side monitoring,
and supports AWS Distro for OpenTelemetry for vendor-neutral instrumentation.

Onboarding and Offboarding

Getting started with AWS X-Ray involves three main steps: instrument applications using X-
Ray SDKs or AWS Distro for OpenTelemetry, configure the X-Ray daemon or CloudWatch
agent to collect and relay trace data, and deploy the instrumented application to begin
generating traces. For AWS Lambda, tracing can be enabled with a simple configuration
change:

e Applications can be instrumented using language-specific SDKs or by leveraging
automatic instrumentation available for many AWS services

e The X-Ray console provides immediate visualization of trace data once collection
begins

Getting Started Guide: https://docs.aws.amazon.com/xray/latest/devguide/xray-
gettingstarted.html



Data Removal

AWS X-Ray automatically deletes trace data after 30 days of retention, requiring no manual
intervention for data removal. To offboard completely, customers should disable tracing in
applications by removing X-Ray SDK instrumentation or disabling tracing configuration,
stop the X-Ray daemon or CloudWatch agent, and delete custom sampling rules and
groups through the console or API. All trace data will be automatically purged after the 30-
day retention period.

Backup/Restore and Disaster Recovery

AWS X-Ray does not provide traditional backup and disaster recovery capabilities as it is
designed as an operational monitoring service. Trace data is automatically retained for 30
days and then deleted. X-Ray itself is a highly available service that operates across
multiple Availability Zones within each region. For disaster recovery planning, customers
should consider X-Ray as part of their application monitoring stack rather than a data
persistence service requiring backup.

Backup Capabilities

AWS X-Ray does not have built-in backup capabilities and does not integrate with AWS
Backup. The service is designed for operational monitoring with automatic 30-day data
retention and deletion:

e Trace datais considered ephemeral operational telemetry rather than persistent
business data requiring backup

e Customers needing long-term trace analysis should export data using X-Ray APIs
before the 30-day retention period expires

Disaster Recovery

AWS X-Ray does not integrate with AWS Elastic Disaster Recovery as it is an operational
monitoring service rather than a business-critical application or data service. X-Ray itself
provides high availability within each AWS region. For multi-region disaster recovery
scenarios, customers can enable X-Ray tracing in multiple regions and use cross-account
observability features to centralize monitoring across regions and accounts.

Recovery Objectives

AWS X-Ray indirectly supports RTO and RPO objectives by providing rapid root cause
analysis capabilities that accelerate incident resolution. The service enables faster
identification of performance issues and errors, reducing mean time to resolution (MTTR).
While X-Ray itself doesn’t provide backup or recovery capabilities, its monitoring and
debugging features help teams meet recovery objectives by minimizing downtime through
faster problem diagnosis and resolution during incidents.



Service Constraints
Service Quotas: https://docs.aws.amazon.com/general/latest/gr/xray.html

FAQ: https://aws.amazon.com/xray/faqs/

Technical Requirements
Service Documentation: https://docs.aws.amazon.com/xray/latest/devguide/index.html
User Guide: https://docs.aws.amazon.com/xray/latest/devguide/index.html

APl Reference: https://docs.aws.amazon.com/xray/latest/api/

Pricing Overview

Please see the AWS UK G Cloud 15 Pricing Document accompanying this service in the
Digital Marketplace.

Public Pricing: https://aws.amazon.com/xray/pricing/
Cost Optimization

AWS X-Ray offers several cost optimization features including customizable sampling
rules that control trace volume without code changes, defaulting to 1 request per second
plus 5% of additional requests. The generous free tier provides 100,000 traces recorded
and 1,000,000 traces retrieved monthly at no cost. Customers can optimize costs by
adjusting sampling rates based on application criticality, using annotations strategically to
reduce indexed data, and leveraging the built-in sampling algorithm that automatically
reduces trace volume while maintaining statistical significance for analysis.

Savings Considerations

Primary cost savings opportunities include leveraging the substantial free tier that covers
many small to medium applications entirely, implementing intelligent sampling strategies
that capture representative traces without recording every request, and using X-Ray’s pay-
as-you-go model to avoid upfront commitments. Costs scale predictably with application
traffic, and the service eliminates the need for separate tracing infrastructure management.
Compared to building custom distributed tracing solutions, X-Ray provides significant
operational cost savings through reduced development, maintenance, and infrastructure
overhead while delivering enterprise-grade capabilities.



