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Observability in AWS: Maximizing Function, Minimizing Friction

Explore how observability, enabled by AWS tools and best practices, can help organizations build scalable, resilient, and reliable cloud-native systems.

Insights and ML



Introduction to Observability

Definition of Observability Importance of Observability
Observability measures how well you can Essential for modern, distributed, cloud-native
understand a system's internal state by systems to maintain reliability, performance,

examining its outputs. and trust.

Observability is a crucial capability for modern, cloud-native

systems, enabling teams to maintain reliability, performance, and
trust.




Core Pillars of Observability

e ¥

Metrics Traces
Detailed event records that capture the Numeric trend data that quantifies the Request flows that map the journey of a
history and sequence of actions within a performance and behavior of a system transaction across multiple components
system over time and services

Together, logs, metrics, and traces provide a comprehensive view of a system's

internal state and behavior, enabling teams to maintain reliability, performance, and
trust.




Expanded AWS Core Tools

® CloudWatch

Collects metrics and logs, visualizes data, and triggers
alarms. Used for EC2 monitoring, Lambda metrics,
container insights, and cost tracking.

X-Ray

Provides distributed tracing for microservices; helps
debug performance issues, trace APl Gateway +
Lambda flows, and visualize service maps.

Managed Grafana

Enables live dashboards from CloudWatch,
Prometheus, or other data sources. Used in NOCs,
SLO tracking, and anomaly visualization.

QuickSight

Connects operational data to business analytics; used
for executive dashboards, KPI trends, and periodic
reports.

Openlelemetry

Provides standardized instrumentation across
applications in ECS, EKS, EC2, or hybrid
environments; sends data to CloudWatch or third-
party tools.



Expanded AWS Observability Tools

e CloudTraill

Audits every API action; essential for

governance, compliance, and tracking changes.

AWS Config

Continuously monitors resource configurations;

ensures adherence to regulatory standards
(HIPAA, PCI-DSS, SOC2).

DevOps Guru

Uses ML to detect anomalies in application
health, suggesting root causes and
remediations.

¢ Trusted Advisor

Evaluates your AWS setup against best
practices for cost, security, and performance.

Compute Optimizer

Recommends the most efficient compute
resources based on usage patterns.

Inspector

Automates security scans on EC2, Lambda, and
container workloads.



Architecture Patterns

Centralized telemetry pipelines Al/ML integrations

Collect, store, and process observability data 9_22 Leverage AWS SageMaker and Bedrock to

from various sources in a centralized manner apply machine learning models for predictive

using services like S3 and OpenSearch analytics, automated diagnostics, and anomaly
detection

Real-time monitoring
Automated response

Implement automated remediation and scaling
using AWS Lambda and EventBridge to
quickly address issues and maintain reliability

b= Enable live dashboards and alerts using tools
like Grafana and CloudWatch for immediate
visibility into system performance




Function vs. Friction Framework

A

Function: Tools that accelerate insights, Friction: Tools that introduce noise, lag, or
integrate seamlessly, and scale complexity
Observability tools that empower teams by Observability tools that hinder teams by
providing clear, fast, and aligned insights causing delays, confusion, and higher costs

Looking through the Function vs. Friction lens helps teams choose observability

tools that drive operational excellence by maximizing insights and minimizing
complexity.




CloudWatch alarms for
real-time alerts

CloudWatch collects metrics
and logs, visualizes data, and
triggers alarms for EC2
monitoring, Lambda metrics,
container insights, and cost
tracking.

Examples of Function
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X-Ray for pinpointing
service bottlenecks

X-Ray provides distributed
tracing for microservices,
helping to debug
performance issues, trace
API Gateway and Lambda
flows, and visualize service
maps.

Grafana dashboards for
live performance views

Managed Grafana enables
live dashboards from
CloudWatch, Prometheus, or
other data sources, used in
NOCs, SLO tracking, and
anomaly visualization.

OpenTelemetry for unified
instrumentation

OpenTelemetry provides
standardized instrumentation
across applications in ECS,
EKS, EC2, or hybrid
environments, sending data
to CloudWatch or third-party
tools.




Examples of Friction

@

Using QuickSight for real-time Scaling CloudWatch Logs without
monitoring structured queries
Lag issues due to QuickSight's batch Querying challenges due to unstructured
processing approach making it log data leading to reduced visibility and

unsuitable for time-sensitive monitoring insights

]
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Overlapping tools without integration

Tool sprawl causing fragmented data and
complexity, hindering collaboration and
efficiency




Gen Al's Role in Observability
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Predictive analytics to Automated diagnostics to
forecastissues
Use machine learning models
to predict potential problems
and system failures before
they occur, enabling
proactive remediation.

Natural language querying Smart alerting to reduce
suggest root causes to simpilify insights hoise

Leverage Al-powered
analysis of logs, metrics, and
traces to quickly identify the

root causes of issues,
accelerating troubleshooting

and resolution.

Allow users to ask questions
about system performance
and behavior in plain
language, generating tailored
visualizations and reports

Use machine learning to
intelligently filter and prioritize
alerts, reducing alert fatigue
and ensuring teams focus on
the most critical issues.

Gen Al transforms observability by adding predictive foresight,

accelerating diagnostics, and enabling simpler, more intuitive access to
insights.




Common Pitfalls and Mitigation

a

0
Siloed tools Alert fatigue Reactive troubleshooting
Observability tools that are not Overwhelming number of alerts that Relying on manual, time-consuming
integrated, leading to fragmented data distract and desensitize teams, hindering processes to diagnose and resolve
and reduced visibility effective response issues, rather than proactive prevention

Addressing these common pitfalls upfront ensures observability

strengthens operations without overwhelming teams, through centralized
pipelines, automated alerts, and design-time observability integration.




Embed observability early

Incorporate observability
capabilities into your
architecture and design
process from the start, rather
than bolting it on later.

Best Practices

Align SLOs and SLlIs to
business goals

Ensure your observability
metrics and targets are
closely tied to the KPI's that
drive your organization's
success.

&

Leverage automation and
machine learning

Automate observability tasks
like alert generation, root
cause analysis, and
optimization to improve
efficiency and accuracy.

Continuously review and
optimize pipelines
Regularly assess your
observability pipelines, tools,
and processes to identify
areas for improvement and
ensure they remain relevant.




Real-World Use Cases

Manufacturing loT Financial Platforms eCommerce
Monitor sensors, trigger predictive Trace transactions, detect fraud, monitor Track conversions, monitor customer
maintenance, optimize uptime SLAs journeys, A/B test performance

Real-world examples show how observability drives operational,

financial, and customer outcomes — from the factory floor to the online
storefront.




Observability enables
scalable, resilient, and
reliable systems

Observability is a crucial
capability for modern, cloud-
native systems, enabling
teams to maintain reliability,
performance, and trust.

Summary and Q&A

AWS's comprehensive
observability toolset

AWS offers a powerful suite of
observability tools, including
CloudWatch, X-Ray, Grafana,
and QuickSight, that provide
diverse perspectives on
system health.

Best practices and Gen Al
elevate observability to a
strategic advantage

By following observability best
practices and leveraging the
power of Al and machine
learning, organizations can
build a strategic advantage
through real-time insights,
predictive analytics, and
automated response.

Observability is essential for modern, cloud-native systems. AWS provides a comprehensive

observability toolset, and by combining it with best practices and the latest Al/ML capabilities,
organizations can build scalable, resilient, and reliable systems that drive strategic advantages.
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