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01 The visibility 
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Or, why Kubernetes alone isn’t enough
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01 The visibility challenge

Kubernetes has earned its reputation  
as the fastest-growing open-source project  
in history for a good reason. As organizations 
modernize their microservices architectures, 
it has become the go-to solution for 
container orchestration. Today, more than 
60% of enterprises rely on Kubernetes to  
run critical business operations and 
accelerate innovation1.

Despite its strengths, Kubernetes alone 
doesn’t solve every management challenge.

You can’t fix what you can’t see: Dynamic, 
short-lived workloads, distributed clusters 
and multiple abstraction layers make 
traditional monitoring tools insufficient 
for Kubernetes environments. Pods and 
containers scale up and vanish in seconds 
due to autoscaling, complicating visibility 
into system health and performance. 

You can’t protect what you didn’t secure:  
Kubernetes opens the door to new attack 
surfaces, such as API servers and kubelets 
that require strict role-based access control 
(RBAC), transport layer security (TLS) and 
network policy enforcement. Its complex 
configurations and third-party dependencies 
also increase the risk of misconfigurations 
and supply-chain vulnerabilities.

And what can you do? DevOps teams play a 
critical role in bridging these gaps, ensuring 
resilience through automation, observability 
and proactive security measures. 
 
As teams adopt Kubernetes more broadly, 
the operational complexities become more 
visible—especially when environments scale 
or support business-critical workloads.

This ebook is your playbook. It gives you 
actionable strategies for monitoring, 
troubleshooting and securing Kubernetes 
environments to achieve its full potential.
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02 Inside Kubernetes 

Kubernetes helps orchestrate pods 
and workloads that are part of an 
application. However, it does not 
measure application performance 
or availability of highly distributed 
applications. Similarly, it can manage 
resource allocation but cannot 
optimize infrastructure performance 
or application responsiveness.

A Kubernetes environment tends to 
include many more moving parts than 
the traditional application stack. And 
that means more complexity. 
 
What problems does Kubernetes  
not solve? 

01 Complex service mapping
Dynamic pods and microservices make it 
hard to track interactions across clusters.
Kubernetes provides networking primitives 
but cannot directly map or validate 
communication flaws.

02 Limited dependency visibility
Direct monitoring is challenging because 
Kubernetes doesn’t provide built-in 
visualization of microservice dependences. 
Understanding how services communicate is 
often a challenge without advanced tooling.

03 Root cause ambiguity
Identifying the root cause of a problem 
based on surface-level symptoms can be 
difficult. Relationships between components 
change constantly and tend to be harder to 
map. Without automation, troubleshooting 
becomes manual and time-consuming.

04 Performance monitoring gaps
Kubernetes lacks deep performance 
analytics. The more complex the application 
environment, the more difficult it is for 
DevOps teams to get the performance 
visibility and component dependencies.
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02 Inside Kubernetes

05 Fragmented observability
Kubernetes environments often rely 
on separate tools for logs, metrics and 
traces, creating siloed information and 
inefficiencies. Without unified observability, 
detecting patterns or anomalies across 
distributed systems becomes manual  
and error prone.

06 Security blind spots
Frequent configuration changes can 
lead to misconfigured roles. Kubernetes 
includes basic security features, such as 
RBAC and Network Policies, but does not 
provide comprehensive security posture or 
automated compliance management,  
leaving exploitable gaps.

07 Compliance complexity
Scaling Kubernetes clusters makes 
compliance challenging, due to frameworks 
and regional regulations. Each cluster may 
require unique configurations, audit trails 
and reporting mechanisms, and Kubernetes 
relies on external tooling for it.

08 Business impact of downtime
Even brief outages can cascade into missed 
SLAs, delayed deployments and revenue 
loss. Without proactive monitoring and rapid 
incident resolution, downtime can have 
business-critical impact, leading to customer 
dissatisfaction and churn.
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Kubernetes  
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Prevent problems before they happen
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03 Managing Kubernetes in action

Have you been here?

Your team is about to launch a new 
website—a big milestone for the company. 
Behind the scenes, you’re managing a 
complex Kubernetes environment. But 
there’s a problem: you don’t have full 
visibility into how the application  
is performing.

Issues are hard to identify and optimize. You 
see some metrics, but not the full picture. 
When page load times spike or a critical 
service fails, identifying the root cause feels 
like searching for a needle in a haystack.

Every second counts. Visitors are impacted, 
conversions drop and revenue is at risk. 
Instead of focusing on the launch strategy, 
you team is stuck firefighting.

When you apply full-stack observability,  
you monitor everything, from infrastructure 
to user experience. You’re no longer chasing 
problems—you’re preventing them. You 
can deploy confidently and focus on what 
matters most: delivering an incredible  
website experience.
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04 Enhance your 
application 
performance
Make the most of your  
Kubernetes journey 
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04 Enhance your application performance

Although managing performance 
and availability in Kubernetes 
environments is difficult, it’s not 
impossible. The right application 
performance management (APM) 
tool—one that recognizes the 
unique challenges of monitoring a 
Kubernetes environment—can help 
you maximize uptime and  
optimize performance.

Optimize your Kubernetes strategy:Ask yourself whether your Kubernetes 
strategy is optimized for resilience, 
scalability and security so you can 
move beyond basic orchestration to 
delivering reliable, high-performing
services—with security and at speed.

Am I monitoring everything from 
infrastructure and application 
performance to user experience? 

Do I have a clear, real-time view of 
service relationships and potential 
failure points? 

Can I quickly identify and resolve issues 
to reduce MTTR and improve reliability?

Are my observability tools easy  
to maintain and scalable without 
constant oversight?

Is my observability solution  
seamless across hybrid and  
multi-cloud environments?

Am I embedding security checks—code 
analysis, dependency validation—early 
in the CI/CD pipeline? 

Is security integrated into my workflows 
without creating blockers or delays?

Am I enforcing compliance standards 
without sacrificing speed or agility?
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05 AI-powered 
observability 
Turning data into   
actionable intelligence
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05 AI-powered observability

Modern observability tools should go 
beyond simply surfacing metrics. They 
need to interpret and act on them.

Empower your Kubernetes strategy 
with intelligent observability. AI-
powered observability tools enable 
teams to transform raw telemetry into 
actionable intelligence.

Automatically identify anomalies  
and suggest resolutions.
Instead of relying on static thresholds,  
AI agents use real-time data to detect 
unusual patterns across pods, nodes 
and services. When anomalies occur, the 
system can propose context-aware fixes, 
accelerating recovery.

Trigger agentic workflows  
using runbooks and playbooks.
AI can integrate with automation frameworks 
to execute predefined remediation steps. For 
example, if a container shows memory leaks, 
the platform can trigger a runbook— without 
waiting for manual intervention.

Reduce manual triage and  
accelerate incident response.
AI-driven observability minimizes the time 
engineers spend diagnosing root causes.
Instead of sifting through dashboards, teams 
receive prioritized alerts with probable 
impact and recommended actions.

Use predictive analytics for  
proactive issue prevention.
AI-powered predictive analytics uses 
historical and real-time data to forecast 
resource saturation, latency spikes or 
configuration drift before they impact 
production. This allows teams to shift  
from reactive firefighting to proactive 
reliability engineering.
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06 Observability  
at scale
Why monitoring matters in  
fast-paced environments
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06 Observability at scale

Downtime and performance issues 
can directly impact production 
and revenue. For DevOps teams, 
traditional monitoring often lacks 
distributed tracing and contextual 
correlation, making it hard to 
diagnose issues in complex 
Kubernetes environments.
To keep pace with the market,  
teams need APM solutions that 
go beyond collecting metrics and 
detecting anomalies.

Auto-discovery  
of services

What to look for: Choose a tool that 
automatically maps and visualizes new 
services as they appear, without requiring 
manual configuration. It should keep your 
service inventory updated, adapt to scaling 
events and ensure full-stack visibility even as 
workloads shift and evolve.

Real-time tracing  
and mappings

What to look for: Find a solution that 
integrates distributed tracing to deliver 
real-time, end-to-end visibility across 
microservices, as well as interactive maps 
that clearly visualize dependencies and 
communication flows. Prioritize tools that 
highlight latency hotspots, failed requests 
and service-to-service interactions in an 
intuitive interface.

Correlation across infrastructure, 
services and code

What to look for: Choose tools that unify 
data from multiple layers, combining 
infrastructure metrics, container health and 
application-level traces into a single view. 
The best solution lets you drill down from 
a high-level performance issue all the way 
to the exact line of code or configuration 
causing the problem.
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06 Observability at scale

Lightweight  
deployment for SMBs

What to look for: Identify solutions that are 
easy to install and configure, with minimal 
resource overhead and simplified agent 
deployment. Choose tools that integrate 
seamlessly with Kubernetes clusters and 
offer flexible pricing models that work for 
smaller teams.

Dynamic  
baselining

What to look for: Select platforms that 
use machine learning to set dynamic 
performance baselines, automatically 
adjusting thresholds as workloads scale or 
shift. The most innovative solutions integrate 
agentic AI to anticipate anomalies and 
autonomously refine baselines, ensuring 
alerts stay meaningful and reducing false 
positives in highly variable environments.

Remediation  
guidance

What to look for: Find tools that go 
beyond detection by providing actionable 
remediation steps tailored to each problem. 
Advanced solutions should integrate AI 
to proactively automate fixes or guide 
workflows, reducing manual intervention  
and accelerating incident resolution.
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07 Conclusion
Start small, but start now
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07 Conclusion

Kubernetes is becoming the de facto 
standard for container orchestration in 
DevOps. But it often lacks the application 
performance visibility that teams need.

While Kubernetes accelerates innovation, it 
demands modern observability and security 
to deliver business-critical performance. 
Without them, organizations risk losing the 
agility they seek.

As your environment scales and complexity 
grows, adopting AI-powered automated 
observability moves you from reactive 
troubleshooting to proactive optimization. It 
helps detect anomalies, predicts failures and 
automates root cause analysis, freeing teams 
to focus on innovation, no firefighting.

And keep in mind that the Kubernetes 
journey doesn’t end at deployment.  
As organizations embrace hybrid and  
multi-cloud strategies, observability  
evolves from a technical necessity to a 
competitive advantage.

Check out “A DevOps guide to  
full-stack observability” →

Check out “IBM Observability” →
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