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From Cluster Foundations to Production Operations at Scale


About this book: This is a comprehensive guide to Kubernetes administration, written for practitioners who already understand the basics and are ready to take ownership of clusters in production. It covers architecture deep dives, installation methods, networking, storage, security, observability, GitOps, multi-cluster management, cost optimization, and emerging trends. Every chapter includes hands-on examples, configuration samples, operational checklists, and real-world patterns drawn from production environments. Whether you are running a handful of nodes or managing a fleet of hundreds of clusters, this book gives you the knowledge to design, deploy, secure, and operate Kubernetes at scale.












Introduction: The Administrator’s Burden
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

What This Book Covers
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


How to Use This Book
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Conventions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


What Changed in Recent Kubernetes Versions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


The Administrator’s Mindset
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.










Chapter 1: The Kubernetes Architecture Deep Dive
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

From Containers to Orchestration: Why Kubernetes Won
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


The Control Plane Anatomy: API Server, etcd, Scheduler, Controller Manager
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

kube-apiserver: The Front Door
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


etcd: The Source of Truth
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


kube-scheduler: Placement Decisions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


kube-controller-manager: The Reconciliation Engine
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


cloud-controller-manager: Cloud Integration
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.



The Node Plane: kubelet, kube-proxy, Container Runtime
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

kubelet: The Node Agent
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


kube-proxy: Service Networking
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Container Runtime: Where Containers Live
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.



Object Model and the Declarative API
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Data Flow: How a Request Travels Through the Cluster
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Review Questions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.










Chapter 2: Installation, Bootstrap, and Cluster Design
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

Choosing Your Path: Manual vs Automated vs Managed
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


kubeadm Bootstrap: Step by Step
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Binary Installations and Full Control
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Distribution Landscape: k3s, RKE2, OpenShift, Talos, K0s
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Cluster Sizing and Capacity Planning
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Multi-Master High Availability Design Patterns
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Review Questions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.










Chapter 3: Networking Fundamentals and CNI Plugins
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

Pod Networking Model and IP Allocation
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Service Types: ClusterIP, NodePort, LoadBalancer, ExternalName
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


kube-proxy Modes: iptables vs IPVS vs eBPF
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


CNI Plugin Ecosystem: Calico, Cilium, Flannel, Canal
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Network Policies: Zero Trust in the Pod Layer
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Ingress Controllers and Edge Routing
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Review Questions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.










Chapter 4: Storage Architecture and Persistent Volumes
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

Volume Types and Mount Semantics
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Persistent Volumes and PersistentVolumeClaims
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Dynamic Provisioning and StorageClasses
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


CSI Drivers: The Modern Storage Interface
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


StatefulSets and Storage Topology
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Backup Patterns for Persistent Data
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Review Questions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.










Chapter 5: Workload Management and Scheduling
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

The Scheduler: Scoring, Predicates, and Plugins
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Resource Requests, Limits, and QoS Classes
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Node Selectors, Affinity, and Taints/Tolerations
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Workload Controllers: Deployments, DaemonSets, Jobs, CronJobs
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Horizontal Pod Autoscaling and Cluster Autoscaling
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Custom Scheduling with Descheduler and Kueue
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Review Questions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.










Chapter 6: Security Foundations, Authentication, Authorization, and RBAC
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

Authentication: X509, Service Accounts, OIDC, Webhooks
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Authorization Modes: RBAC, ABAC, Node, Webhook
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


RBAC Deep Dive: Roles, ClusterRoles, Bindings
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Pod Security: Admission Controllers and Standards
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Image Security: Signing, Scanning, and Admission
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Network Segmentation and Security Contexts
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Review Questions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.










Chapter 7: Secrets Management and Configuration
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

ConfigMaps and Environment Variables
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Native Kubernetes Secrets: Capabilities and Limitations
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


External Secrets Operator and Vault Integration
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Sealed Secrets and GitOps-Friendly Patterns
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Configuration Management at Scale
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Rotation Strategies and Audit Trails
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Review Questions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.










Chapter 8: Observability, Logging, Monitoring, and Troubleshooting
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

The Three Pillars: Metrics, Logs, Traces
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Prometheus and the Monitoring Stack
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Logging Architectures: Fluentd, Fluent Bit, Loki, EFK
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Distributed Tracing with Jaeger and OpenTelemetry
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Systematic Troubleshooting Methodology
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Debugging Tools: kubectl debug, Ephemeral Containers, crictl
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Review Questions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.










Chapter 9: Backup, Disaster Recovery, and Upgrades
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

etcd Backup and Restore Strategies
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Velero: Application-Aware Backups
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Cluster Upgrade Planning and Execution
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Rolling Updates vs Blue-Green vs Canary
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Disaster Recovery Runbooks and Testing
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Review Questions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.










Chapter 10: Scalability, High Availability, and Performance Tuning
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

Cluster Scaling Limits and Hard Numbers
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Control Plane High Availability Patterns
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Node Pool Design and Auto-Scaling Strategies
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


API Server Performance Tuning
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


etcd Performance: Compaction, Defragmentation, Sizing
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Large Cluster Design: Thousands of Nodes
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Review Questions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.










Chapter 11: GitOps, CI/CD Integration, and Policy Enforcement
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

GitOps Principles and Architecture
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Argo CD vs Flux: Controllers Compared
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


CI/CD Pipeline Integration Patterns
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


OPA Gatekeeper and Policy as Code
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Kyverno: Native Policy Engine
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Supply Chain Security: Sigstore, Cosign, Conftest
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Review Questions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.










Chapter 12: Service Meshes and Multi-Cluster Management
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.

Service Mesh Architecture: Why and When
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/kubernetesadministrationthedefinitiveguide.


Istio Deep Dive: Proxy, Control Plane, Configuration
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