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Preface


Networking is where cloud architecture succeeds or quietly fails. Compute capacity can be resized, storage can be tiered, and code can be refactored—but a poorly designed network haunts an organization for years. Overlapping Classless Inter-Domain Routing (CIDR) ranges can block future acquisitions. Overly permissive firewall rules become glaring findings in audit reports. An unplanned, single-region interconnect can become the critical outage that reaches the board of directors. This book was written because the network deserves to be designed first, deliberately, and with the future in mind.

This book covers Google Cloud networking comprehensively. It explains why cloud networking matters to the enterprise, how to design and implement it on Google Cloud, how to secure and operate it, and how to use Artificial Intelligence (AI) as a practical engineering assistant. Most importantly, it serves as a definitive resource to help you prepare for, and pass the Google Cloud Professional Cloud Network Engineer certification.

The text is written for two readers who are often the same person: the professional preparing for the certification exam, and the architect or engineer actively building Google Cloud infrastructure. The approach throughout is practical and dual-format. Every configuration task is demonstrated in two ways: first through the Google Cloud console, ensuring that the concepts, screens, and options are visually clear, and then as the equivalent gcloud Command-line Interface (CLI) command or Infrastructure as Code (Terraform) manifest. The console walkthroughs provide the fastest path to initial comprehension, while the CLI and Terraform examples represent what you will use to build repeatable, version-controlled infrastructure in production. Crucially, these programmatic methods map directly to the technical depth expected by the certification exam.

This book also reflects how enterprise networking is rapidly changing. Modern estates run hundreds of VPCs, thousands of workloads, hybrid interconnects, multi-region load balancers, and complex zero-trust perimeters. Because no single engineer can hold an entire routing, firewall, and cost picture in working memory, a dedicated chapter demonstrates how AI acts as an operational force multiplier. AI can accelerate requirements gathering, automate IP address calculations, correlate telemetry across disjointed logs, detect misconfigurations early, and generate validated Infrastructure as Code.

Real-world context runs through the material. The examples draw on deployments across finance, healthcare, retail, travel, automotive, and e-commerce. A design that works for a regional retailer will not necessarily work for a global enterprise. Thus, whether your organization is small, medium, or global, Google Cloud primitives—such as a global VPC with regional subnets reachable from anywhere apply, and this book shows you how to apply them at any scale.

Chapter-wise Summary

This book is divided into ten comprehensive chapters, each building upon the last to create a complete learning journey strictly aligned with the official certification domains.

Chapter 1. Overview of Google Cloud Platform: This chapter introduces Google Cloud and its core services, spanning compute, storage, networking, Machine Learning (ML), and data analytics. It explains how organizations use Google Cloud to build, deploy, and scale applications on its global infrastructure. You will learn how regions, zones, and the global backbone deliver high availability, robust security, and low latency. We will also detail typical performance baselines, such as sub-millisecond intra-zone latency and cross-continental latency, to establish the foundational vocabulary used throughout the book.

Chapter 2. Designing and planning a Google Cloud network: This chapter covers the critical architectural decisions required before provisioning a single resource. It walks through choosing between auto-mode and custom-mode VPCs, weighing the trade-off between rapid deployment and granular, future-proof control over your IP address space. It also covers sizing subnets for future growth, connecting projects with Shared VPC and VPC Network Peering, and bridging on-premises infrastructure. You will also learn how to design for high availability and disaster recovery, balancing performance, security, cost, and operational complexity.

Chapter 3. Implementing Virtual Private Cloud networks: This chapter offers step-by-step guidance for implementing, configuring, and optimizing VPC networks. It covers creating VPC networks and subnets, configuring custom routes, and using VPC peering for efficient traffic flow. You will learn how the physical placement of Virtual Machine (VM) instances impacts network latency, and how to use compact placement policies to maximize network speed. You will also learn to manage complex estates with Network Connectivity Center, integrate Google Kubernetes Engine (GKE) clusters, and secure the perimeter with Cloud NGFW rules. Every task is demonstrated using the Google Cloud console, gcloud CLI, and Terraform.

Chapter 4. Configuring managed GCP network services: This chapter explores Google Cloud's suite of managed network services, which abstract away traditional networking complexity. You will learn to configure Cloud Load Balancing to distribute traffic, implement Cloud DNS for scalable domain name resolution, and leverage Cloud CDN to accelerate content delivery. The chapter also covers applying Cloud Armor policies for DDoS protection, configuring Cloud NAT for secure outbound internet access, and using Private Google Access for private communication with Google APIs.

Chapter 5. Implementing GCP hybrid network interconnectivity: This chapter is your guide to establishing robust, high-performance connectivity between on-premises environments and Google Cloud. It examines Cloud VPN for secure, internet-based tunnels and Cloud Router for dynamic BGP routing. You will weigh the trade-offs of Cloud Interconnect options, evaluating whether to use Dedicated Interconnect for maximum control and capacity or Partner Interconnect for greater flexibility. You will also learn how to configure architectures to achieve specific SLAs, distinguishing between setups that guarantee 99.9% uptime versus enterprise-grade 99.99% availability.

Chapter 6. The foundation of Google Cloud Networking Security: This chapter treats network security as a foundational framework, not an isolated component. Grounded in data from Google Cloud Threat Horizons reports, it explores how threat actors exploit weak credentials and exposed ports to gain unauthorized access. You will learn how these misconfigurations can lead to lateral movement, data exfiltration, or the deployment of cryptomining malware. The chapter details the shared responsibility model, Identity-Aware Proxy (IAP), and the strategies needed to build a resilient, defense-in-depth network using zero-trust perimeters to prevent these real-world threats.

Chapter 7. Managing, Monitoring, and Troubleshooting Network Operations: Building a secure network is only the first step. This chapter covers the operational practices and tools that allow administrators to gain traffic visibility, detect anomalies, and efficiently resolve network issues. It dives into VPC Flow Logs, Connectivity Tests, and the Network Intelligence Center. You will learn to use the Performance Dashboard to monitor latency and packet loss, and deploy tools like PerfKit Benchmarker to diagnose microsecond-level performance discrepancies.

Chapter 8. AI-Powered Google Cloud Networking: This chapter explains how artificial intelligence functions as a cognitive accelerator across the networking lifecycle. AI can automate tedious IP address calculations, synthesize telemetry from disjointed logs, and generate Infrastructure as Code (IaC). The chapter reinforces that while AI accelerates deployment, the engineer remains strictly accountable for RFC compliance, architectural judgment, and every final configuration change.

Chapter 9. Practice for Google Cloud Network Exam: This chapter provides a structured self-assessment covering the book's technical content. Organized into three parts— recall, applied scenarios, and architectural judgment—this section helps you identify knowledge gaps before sitting for the exam.

Chapter 10. Exam Preparation Guide: Google Cloud Professional Cloud Network Engineer: Google Cloud Professional Cloud Network Engineer: This chapter maps the book's content directly to the domains of the Google Cloud Professional Cloud Network Engineer certification. It outlines proven preparation techniques, study resources, and a strategic two-week study schedule to guide you from your first reading to the exam day.
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