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Disclaimer

Kubernetes®, and all related certification names and
logos including KCNA, CKAD, CKA, CKS, and KCSA, are
registered trademarks of The Linux Foundation. All
trademarks, logos, and brand names used in this eBook
are the property of their respective owners and are used
strictly for identification, educational, and informational
purposes.

KodeKloud and the Kubestronaut program are not
affiliated with, endorsed by, or sponsored by
Kubernetes, The Linux Foundation, or the Cloud Native
Computing Foundation (CNCF). The appearance of any
third-party logos, trademarks, or certification badges
does not imply any endorsement or partnership.

This book is intended solely for educational use. While
we strive for accuracy, the information provided is
subject to change and should not be considered official
guidance from any certification authority or foundation.
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SECTION 1: WHAT IS KUBERNETES?

Let’'s Not Pretend
This Is Easy — But It's
Learnable
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What Kubernetes Solves
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SECTION 3: INSIDE THE CLUSTER — WHAT RUNS
KUBERNETES?

You Know the Cluster.
Now Let's See What's
Running It.

You now understand:
@& What aClusteris
Q What Nodes are
Q What Pods are

Q And how kubectl interacts with everything

Now it’s time to look deeper — into what powers the cluster
itself.

These are the Control Plane components. They don't run your
app — they run Kubernetes.
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SECTION 4: HOW A POD IS CREATED
(STEP-BY-STEP BEHIND THE SCENES)

You typed kubectl
apply. What really
happens next?
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@ Step 5: Kubelet on the Chosen Node Takes Over
» The kubelet on the selected Node receives the binding
information
« It pulls the Pod spec via the API Server
o |t
- Downloads the container image (via containerd )
- Creates and starts the container(s)
- Monitors the Pod's health

“@- WHAT YOU ALREADY KNOW:

The kubelet is the local agent on each Node that talks to
the API Server and runs Pods.

@ Step 6: Pod Is Now Running
» Once the containers are started:
- The Pod is marked as Running
- You'll see it with: ~$ kubectl get pods
« If something goes wrong (e.g., image not found), the
kubelet retries and reports status
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Kubernetes Pod Creation Flow



39



©) KodeKloud

40



41



©) KodeKloud

42



SCAN ME



©) KodeKloud

SECTION 5: SERVICES IN KUBERNETES — HOW PODS ARE
EXPOSED

Your Pod Is Running.

But.. Who Can Reach
It?

“@- WHAT YOU ALREADY KNOW:

+ How a Pod is created
4 How it runs inside a Node
4 How Kubernetes brings everything together

But here’s the next critical question:

How do users, apps, or other
Pods actually connect to your
Pod?

@ The answer: Services
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Summary Snapshot

50



51



©) KodeKloud

52



53



©) KodeKloud

54



SCAN ME

55



©) KodeKloud

SECTION 6: LABELS, SELECTORS & NAMESPACES — HOW
KUBERNETES ORGANIZES EVERYTHING

When You Have 100s
of Pods... How Does
Kubernetes Keep
Track?

-@- WHAT YOU ALREADY KNOW:

4 Pods are created and managed by Kubernetes
4 Services connect to Pods using label matching

Now it's time to understand how Kubernetes keeps
things organized using three important mechanisms:

Q Labels

Q Selectors

Q Namespaces
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L Namespaces group Pods logically,
not physically.

L Nodes can run Pods from multiple
namespaces.
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Q4: Check Your Understanding:

What would this command return?

~$ kubectl get pods -1 env=prod -n staging

Q5: Bonus Challenge (Think Like a Pro)

What does this command do?
~$ kubectl get pods -1 'tier in

(frontend, backend)' -n dev --field-
selector=status.phase=Running
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SECTION 7: DEPLOYMENTS & REPLICASETS — RUNNING APPS
AT SCALE

You Don't Just Want a
Pod. You Want a System
That Keeps It Running.

YOU NOW KNOW:
+ Pods run your containerized app
b Services expose those Pods
} Labels help group Pods

4 Selectors connect objects

BUT...
What happens if a Pod crashes?
What if you want 5 Pods instead of 1?

What if you want to update your app without
downtime?

That's where Deployments and
ReplicaSets come in.
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SECTION 8: CONFIGMAPS, SECRETS, AND VOLUMES — GIVING
PODS CONFIGURATION, CREDENTIALS, AND STORAGE

Your App Works.

Now Let's Make It
Useful.

You've deployed your app using Deployments.

It runs, scales, updates, and rolls back. But here’s what it can’t do
yet:

+ Load configuration from a file or environment variable
4 Access credentials securely
4 Save data between restarts

That’s where ConfigMaps, Secrets, and Volumes come in.
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SECTION 9: HEALTH CHECKS, PROBES & READINESS GATES —
KEEPING YOUR APP STABLE

Your App Is Running...
But Is It Working?

By now, you’'ve deployed an app, exposed it via a Service,
injected configs and secrets, and maybe even added persistent
storage.

But Kubernetes doesn’t know if your app is:
+ Crashed internally?

+ Still starting up?

+ Failing to handle traffic?

To help Kubernetes know when to act, we use Probes.
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Kubernetes Probes: The Three Types
Kubernetes supports three types of probes, each with a

specific purpose:

PROBE TYPE PURPOSE

Liveness Is thg app still
running?

Readiness s th.e app rgady o
receive traffic?
Is th

Startup s the app done

initializing?

-@- WHAT YOU ALREADY KNOW:

WHAT HAPPENS
IF IT FAILS

Pod is restarted

Pod is removed
from Service

Prevents liveness
checks until the
app is ready

L Pods can be restarted or recreated. These probes help
Kubernetes decide when to do that.
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Common Config Options (All Probes)
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Summary Table
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SECTION 10: TYING IT ALL TOGETHER

Let’s Actually Build
Something Real Now.

What You're About to Deploy

You'll create a small web app setup that includes:
Q A Deployment (2 Pods running NGINX)

Q ConfigMap (for app settings)

Q Secret (for secure credentials)

Q Probes (to monitor app health)

Q NodePort Service (to access the app)

Yes — it’s everything you've learned so far. In one simple, working
example.
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Q1: Quick Recall Test
Q Answer: etcd, Scheduler, APl Server, Controller Manager

Q2: Think Like Kubernetes
The kubelet — it runs on the Node and handles
Q Answer:

container startup.

Q3: Quick Test (Fill-in-the-blank style):

Q Answer: ClusterlP, LoadBalancer, ExternalName

Q4: Check Your Understanding:
All Pods in the namespace that are

Answer:
D Answer: e (D

Q5: Bonus Challenge (Think Like a Pro)

Lists all running Pods in the dev namespace with
Q Answer: . .
the label tier=frontend or tier=backend.

Q6: Quick Review
Q Answer: ReplicaSet, Deployment, Pod Template

Q7: Quick Review

Q Answer: Secret, Volume, No

Q8: Quick Review

@ Answer: Readiness, Startup, Liveness
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YOU'VE BUILT IT — NOW PROVE IT

Your Certification
Roadmap to
Kubestronaut

You've built a solid foundation — but without clear direction,
even skilled learners can lose momentum.

That’s where certifications help:
they add structure, set milestones, and keep you motivated.

In this section, we’ll guide you on choosing the right Kubernetes
certification — and how to ace it with confidence.

5
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Kubernetes
Certifications

Linux Foundation(LF) offers five official Kubernetes Certifications,
each tailored to specific roles and experience levels. Whether
you're an administrator, developer, or security specialist, choosing
the right certification helps you develop expertise in Kubernetes.

Certified Kubernetes Administrator
(CKA) - Hands-On

For Kubernetes administrators who want
to learn how to configure, manage, and
troubleshoot Kubernetes clusters.

Certified Kubernetes Application
Developer (CKAD) - Hands-On

For application developers who want to
understand Kubernetes fundamentals
and deploy applications efficiently.
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There are overlapping topics across the different certifications:
KCNA covers foundational concepts, with CKA and CKAD
focusing on hands-on skills and CKS and KCSA focusing on
security.

While you can take the certifications in any order based on
your experience, here are two suggested learning paths based
on different starting points:



Both paths lead to a well-rounded Kubernetes skill set, and
you can choose the order that best suits your comfort and
experience level. The key is to build practical knowledge
alongside certifications to maximize your learning experience.
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Why Become A Kubestronaut

A Kubestronaut is someone who has earned all five Kubernetes
certifications. Achieving this milestone is not just about earning
certificates—it’s about gaining comprehensive mastery of
Kubernetes. It requires a deep understanding of Kubernetes
concepts, extensive hands-on experience, and the ability to
configure, deploy, and secure Kubernetes clusters at an expert
level.

To help you understand how these
certifications relate, we’ve created a
clear knowledge graph that illustrates
their connections.
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Become a Kubestronaut
with KodeKloud

Turn your Kubernetes certification journey into
an epic mission

At KodeKloud, we believe that learning Kubernetes should feel
like a guided mission — not just a solo study plan.

That's why we created the Kubestronaut Program — a
gamified and community-powered path to help you stay on
track, stay motivated, and get certified faster.

® Whether you're starting from scratch or already mid-flight,
the Kubestronaut journey is built for you.
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Meet the Top Kubestronauts

Every month, hundreds of learners take off with the
Kubestronaut Program — and some rise to the top!

Here's a look at real achievers from our April 2025 Cohort,
proudly displaying their Kubernetes badges.

Every Kubestronaut is on a mission — but some are leading
the way across different certifications.
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Here's a peek at who's dominating
in each stage of the journey &
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Why They Stand Out

Consistently showed up and completed milestones
Joined live check-ins with Mumshad for clarity and focus
Shared tips and support inside the Discord community
Committed to long-term growth, not just short-term wins

Your Next Step?

Join the latest open cohort and start your own Kubestronaut
journey today. Pick your starting certification, show up, stay
consistent — and you might just be featured on the next
leaderboard.
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KodeKloud Courses
and Learning Paths
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My name is Mumshad Mannambeth and I'm the founder of
KodeKloud. In 2018, | published my first online course. My
goal was to make complex DevOps technologies simple and
easy to understand. In July 2019, | launched KodeKloud to
provide an immersive learning experience to students all over
the world.

The key to achieving this goal was the seamless integration
between video lectures and hands-on labs. | didn’t want the
students to just learn the theory, but to truly understand the
technology through practice.

The students recognized these efforts. By July 2021,
KodeKloud reached 200,000 students. Over 750,000
students around the world have taken my courses.

During this period of fast growth, | built a team of dedicated
experts who helped KodeKloud become what it is today. A
smooth, easily accessible and affordable educational
platform that helps students become DevOps experts.

Mumshad Mannambeth
Founder & CEO of Kodekloud
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Boost your team'’s
DevOps expertise
with KodeKloud Business
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