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1. Introduction to the Google Professional Cloud Network Engineer Exam
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CHAPTER 01 / CLOUD COMPUTING




1.1 Exam Overview and Objectives

The Google Professional Cloud Network Engineer certification validates an individual’s expertise in designing, implementing, and managing secure, scalable, and highly available network architectures on Google Cloud Platform (GCP). This exam is designed for network engineers, cloud architects, and professionals responsible for networking solutions in cloud environments.


What is the Exam?

The Professional Cloud Network Engineer exam is a proctored, multiple-choice and multiple-select test administered by Google. It assesses your ability to:


	Design, plan, and prototype Google Cloud networks

	Implement Virtual Private Cloud (VPC) resources, hybrid connectivity, and network security

	Optimize network performance and troubleshoot network issues



The exam focuses on both conceptual understanding and practical application, requiring familiarity with GCP networking services, tools, and best practices.



Why Does It Matter?

Cloud networking is a critical component of modern IT infrastructure. As organizations migrate to cloud environments, the need for skilled professionals who can architect and manage complex networks grows rapidly. This certification:


	Demonstrates your expertise to employers and clients

	Validates your ability to leverage GCP networking services for scalable, secure, and efficient solutions

	Enhances your career prospects in roles such as Cloud Network Engineer, Cloud Solutions Architect, and Network Administrator




📝 Exam Tip: The exam emphasizes real-world scenarios. Study hands-on configurations in addition to theoretical concepts.





Exam Objectives and Domains

The exam content is organized into several key domains, each reflecting essential skills for cloud network engineers. According to Google’s official exam guide (as of 2024), the domains and their approximate weightings are:




	Domain
	Weight (%)





	Designing, planning, and prototyping a GCP network
	23%



	Implementing Virtual Private Cloud (VPC) resources
	30%



	Configuring network services
	23%



	Implementing hybrid interconnectivity
	10%



	Managing, monitoring, and optimizing network operations
	14%





Key Tasks Within Each Domain: - Designing and Planning: Analyzing requirements, selecting network models, capacity planning, and security considerations. - VPC Implementation: Creating VPCs, subnets, firewall rules, and managing peering and shared VPCs. - Network Services: Configuring Cloud DNS, Cloud Load Balancing, and Private Google Access. - Hybrid Connectivity: Setting up Cloud VPN, Dedicated Interconnect, and Cloud Router. - Operations: Monitoring with Network Intelligence Center, VPC Flow Logs, and troubleshooting.



How the Exam Works


	Format: Multiple-choice and multiple-select

	Duration: 2 hours

	Language: English and Japanese

	Delivery: Online proctored or at a test center

	Prerequisites: None officially, but hands-on experience with GCP networking is strongly recommended



Registration: Candidates register via the Google Cloud Webassessor portal. The exam costs $200 USD (as of 2024).



Real-World Relevance

A certified Professional Cloud Network Engineer is expected to:


	Design secure, scalable network architectures for enterprises

	Implement hybrid cloud connectivity between on-premises data centers and GCP

	Configure advanced routing, firewall, and load balancing policies

	Monitor and troubleshoot network performance and security



Example: You may be tasked with designing a multi-region VPC architecture for a global e-commerce company, implementing secure hybrid connectivity with on-premises networks, and ensuring compliance with data residency laws.


⚠️ Common Pitfall: Underestimating the depth of practical configuration knowledge required. Practice hands-on labs with GCP Console, gcloud CLI, and Terraform for real-world scenarios.





Step-by-Step Preparation Guidance


	Review the Official Exam Guide: Understand each domain and its objectives.

	Gain Hands-On Experience: Use GCP’s free tier or Qwiklabs for practical labs.

	Study Key Services: Focus on VPC, Cloud VPN, Interconnect, Cloud Router, Load Balancing, Firewall, and IAM.

	Practice Troubleshooting: Use GCP’s monitoring and logging tools.

	Take Practice Exams: Assess your readiness and identify weak areas.



Mastering the objectives outlined in this section is essential for exam success and real-world effectiveness as a Google Cloud Network Engineer.




1.2 Certification Benefits and Career Impact

The Google Professional Cloud Network Engineer certification is a highly respected credential that validates your expertise in designing, implementing, and managing secure, scalable, and highly available network architectures on Google Cloud Platform (GCP). Achieving this certification demonstrates your proficiency with GCP networking services, hybrid connectivity, security, and troubleshooting, making you a valuable asset to organizations leveraging Google Cloud.


Why This Certification Matters


	Industry Recognition: The certification is officially recognized by Google, a global leader in cloud computing. It signals to employers and peers that you possess advanced, up-to-date skills in cloud networking.

	Growing Demand: As enterprises accelerate their cloud adoption, there is an increasing need for professionals who can architect, secure, and optimize cloud networks. According to industry reports, cloud network engineering roles are among the fastest-growing IT specializations.

	Competitive Edge: Certified professionals distinguish themselves in the job market, often leading to better job prospects, higher salaries, and faster career progression.





Career Impact


	Expanded Job Opportunities

	Roles such as Cloud Network Engineer, Cloud Solutions Architect, Network Administrator, and DevOps Engineer often require or prefer this certification.

	Employers across industries—including finance, healthcare, retail, and technology—seek certified talent for cloud migration and optimization projects.




	Salary Advancement

	Certified cloud professionals typically command higher salaries. According to the 2023 Global Knowledge IT Skills and Salary Report, cloud certifications can boost salaries by 10-20% compared to non-certified peers.

	Google Cloud certifications, in particular, are among the top earners in the IT sector.




	Professional Credibility and Trust

	Certification demonstrates not just theoretical knowledge, but also hands-on expertise. It assures employers that you can handle real-world cloud networking challenges, from hybrid connectivity to security hardening and performance tuning.




	Access to the Google Cloud Certified Community

	Certified individuals gain access to exclusive Google Cloud communities, events, and resources, offering networking, mentorship, and continuing education opportunities.








How the Certification Works

To earn the Professional Cloud Network Engineer certification, candidates must pass a rigorous, proctored exam that assesses their ability to:


	Design, plan, and prototype GCP networks

	Implement VPCs, subnets, and hybrid connectivity (VPN, Interconnect)

	Configure network security (firewalls, IAM, DDoS protection)

	Optimize and troubleshoot network performance

	Manage DNS, load balancing, and service connectivity



The exam is scenario-based, focusing on real-world problem-solving. Preparation involves hands-on experience, studying GCP documentation, and practicing with labs and sample questions.


📝 Exam Tip: The exam emphasizes practical scenarios—ensure you can apply concepts to real GCP environments, not just recall definitions.





Real-World Examples


	Enterprise Cloud Migration: A multinational retailer migrates its on-premises workloads to GCP, requiring seamless hybrid connectivity and secure VPC design. A certified Cloud Network Engineer leads the network architecture, ensuring business continuity and compliance.

	Scaling a SaaS Platform: A software company needs to scale its SaaS application globally. The network engineer configures global HTTP(S) load balancing, private service access, and custom routing to optimize latency and security.





Tools, Technologies, and Standards Involved


	Google Cloud Console & Cloud SDK: For managing and automating network resources.

	GCP Networking Services: VPC, Cloud VPN, Cloud Interconnect, Cloud Router, Cloud DNS, Load Balancing, Private Service Connect.

	Industry Standards: Familiarity with TCP/IP, BGP, subnetting, DNS, and security best practices is essential.

	Infrastructure as Code: Tools like Deployment Manager and Terraform for automated network provisioning.





Common Edge Cases


	Hybrid Connectivity Challenges: Integrating on-premises and cloud networks often involves complex routing, NAT, and firewall configurations.

	Multi-Region Deployments: Ensuring low latency and high availability across regions can be tricky without proper load balancing and network design.

	Security Compliance: Meeting regulatory requirements (e.g., HIPAA, GDPR) demands careful network segmentation, logging, and monitoring.




⚠️ Common Pitfall: Focusing only on GCP-specific features without understanding underlying network protocols and industry standards can lead to design flaws and exam mistakes.



In summary, the Google Professional Cloud Network Engineer certification offers significant career benefits, industry recognition, and the skills needed to drive cloud networking initiatives in modern organizations.




1.3 Exam Format, Scoring, and Registration

A thorough understanding of the exam format, scoring methodology, and registration process is essential for success on the Google Professional Cloud Network Engineer certification. This section provides a detailed breakdown of what to expect before, during, and after your exam.


Exam Format

The Google Professional Cloud Network Engineer exam is a proctored, scenario-based assessment designed to evaluate your proficiency in deploying, managing, and securing network architectures on Google Cloud Platform (GCP). Key characteristics of the exam format include:


	Delivery Method: The exam is available both online (remote proctoring) and at authorized Pearson VUE testing centers.

	Duration: 2 hours (120 minutes).

	Number of Questions: Typically 50–60 questions.

	Question Types:

	Multiple choice (single answer)

	Multiple select (choose all that apply)

	Case studies with scenario-based questions




	Language: English.

	Open/Closed Book: Closed book. No reference materials, notes, or electronic devices are permitted.




📝 Exam Tip: Read all case study scenarios thoroughly. Information may appear in multiple questions, so pay attention to details in the provided context.





Scoring

Understanding the scoring process helps you strategize your approach:


	Scoring System: The exam is scored on a scale of 100 to 1000. The passing score is 700.

	Weighted Domains: Each exam domain is weighted according to its importance. For example:

	Design, plan, and prototype a GCP network (20%)

	Implement Virtual Private Cloud (VPC) instances (25%)

	Configure network services (22%)

	Implement hybrid interconnectivity (15%)

	Manage, monitor, and optimize network operations (18%)




	No Partial Credit: For multiple select questions, you must select all correct answers to receive credit.

	Unscored Questions: Some questions may be unscored and used for research; these do not affect your score but are indistinguishable during the exam.

	Immediate Results: You will receive a provisional pass/fail result immediately after completing the exam. Official results are typically available within 7–10 days in your Google Cloud Certification account.




💡 Pro Tip: Focus your study efforts on high-weight domains, but do not neglect lower-weight areas, as all domains contribute to the overall score.





Registration Process

Registering for the exam is straightforward but requires attention to detail:


	Create a Google Cloud Webassessor Account:

	Visit the Google Cloud Webassessor portal.

	Register using your primary email address.




	Choose Exam Delivery:

	Select either an online proctored exam (requires webcam, microphone, and a quiet space) or an in-person exam at a Pearson VUE test center.




	Schedule Your Exam:

	Browse available dates and times.

	Pay the exam fee (typically $200 USD, subject to change).

	Confirm your appointment; you will receive a confirmation email.




	Prepare Identification:

	Bring valid, government-issued photo ID matching your registration name.

	For online exams, ensure your testing environment meets system requirements (see Google’s technical readiness check).




	Rescheduling and Cancellation:

	You may reschedule or cancel up to 24 hours before your appointment without penalty.

	Late cancellations or no-shows may forfeit your exam fee.








Real-World Example

Suppose you are a network engineer planning to take the exam remotely. You would: - Register on Webassessor, select the remote proctoring option, and schedule the exam. - Run the system check to ensure your laptop and internet connection meet the requirements. - On exam day, log in 15 minutes early, verify your ID, and complete a room scan as prompted by the proctor.



Common Edge Cases


	Name Mismatch: If your ID does not match your registration name exactly, you may be denied entry.

	Technical Issues: Power or connectivity failures during a remote exam can result in forfeiture. Google may allow rescheduling if you contact support promptly.

	Disability Accommodations: Request accommodations during registration; supporting documentation may be required.






	Step
	Action





	1
	Create Webassessor account



	2
	Select exam delivery method



	3
	Schedule and pay for the exam



	4
	Prepare ID and test environment



	5
	Take the exam and receive provisional result






⚠️ Common Pitfall: Failing to check technical requirements for online proctoring can lead to disqualification on exam day. Always perform the readiness check well in advance.



By mastering the format, scoring, and registration process, you can approach the Google Professional Cloud Network Engineer exam confidently and maximize your chances of certification success.




1.4 Key Terms and Exam Domains

A thorough understanding of the key terms and exam domains is foundational for success on the Google Professional Cloud Network Engineer certification. This section breaks down the critical vocabulary, technologies, and the specific knowledge areas (domains) that the exam will assess. Mastery of these elements ensures not only exam readiness but also real-world proficiency in architecting and managing Google Cloud Platform (GCP) networking solutions.


Key Terms and Concepts

Below is a table of essential terms, their definitions, and relevance to the exam:









	Term
	Definition
	Relevance/Use Case





	Virtual Private Cloud (VPC)
	A global, scalable, and flexible virtual network in GCP.
	Core building block for networking in GCP; basis for most scenarios.



	Subnet
	A partitioned IP range within a VPC, regional in scope.
	Used for network segmentation, resource placement, and isolation.



	CIDR
	Classless Inter-Domain Routing; method for allocating IP addresses.
	Required for subnet and VPC IP planning.



	Route
	A rule that directs network traffic from a source to a destination.
	Central to configuring traffic flow and connectivity.



	Firewall Rule
	Controls traffic to and from VM instances based on IP, protocol, and port.
	Essential for securing network resources.



	Cloud Router
	Dynamic routing service using BGP for hybrid connectivity.
	Key for VPN and Interconnect scenarios.



	Cloud VPN
	Managed VPN service for secure hybrid connections.
	Used for site-to-site encryption between GCP and on-premises.



	Dedicated Interconnect
	High-bandwidth, private connectivity to GCP.
	For organizations requiring low latency and high throughput.



	Load Balancer
	Distributes traffic across resources for availability and performance.
	Multiple types (HTTP(S), TCP/UDP, SSL Proxy) for different use cases.



	IAM
	Identity and Access Management; controls permissions for GCP resources.
	Critical for secure network operations and delegation.



	Private Google Access
	Enables VMs without external IPs to access Google APIs/services privately.
	Important for secure, private connectivity to Google services.



	Shared VPC
	Allows multiple projects to share a common VPC network.
	Used for centralized network management in large organizations.



	VPC Peering
	Connects two VPC networks privately.
	For cross-project or cross-organization communication.



	Cloud DNS
	Managed Domain Name System service.
	Name resolution for internal and external resources.



	VPC Flow Logs
	Captures network flow data for analysis and troubleshooting.
	Used for monitoring, security, and auditing.






💡 Pro Tip: Familiarize yourself with GCP’s unique networking architecture—unlike traditional on-premises networks, VPCs in GCP are global resources with regional subnets, which impacts design and troubleshooting.





Exam Domains Overview

The Google Professional Cloud Network Engineer exam is structured around several core domains. Each domain encompasses a set of skills and knowledge areas critical for effective GCP networking. Understanding the weight and focus of each domain helps prioritize your study and hands-on practice.

The main exam domains are:


	Designing, Planning, and Prototyping a GCP Network

	Selecting appropriate network architectures (single/multi-region, hybrid).

	Planning IP address ranges, subnets, and VPC layouts.

	Prototyping and validating network designs.




	Implementing GCP Virtual Networks

	Configuring VPCs, subnets, and routes.

	Setting up firewall rules and network tags.

	Deploying Shared VPC and VPC peering.




	Configuring Network Services

	Setting up Cloud DNS, Cloud NAT, and Private Google Access.

	Configuring load balancers and health checks.

	Managing hybrid connectivity (Cloud VPN, Interconnect).




	Implementing Hybrid Connectivity

	Establishing secure connections between GCP and on-premises.

	Configuring Cloud Router with BGP.

	Choosing between Dedicated Interconnect, Partner Interconnect, and VPN.




	Managing, Monitoring, and Optimizing Network Operations

	Using Network Intelligence Center, VPC Flow Logs, and packet mirroring.

	Troubleshooting connectivity and performance issues.

	Applying security best practices and compliance controls.




	Automating GCP Network Tasks

	Using Deployment Manager and Terraform for network resource automation.

	Implementing CI/CD for networking changes.







📝 Exam Tip: The exam often presents scenario-based questions that require applying multiple concepts (e.g., choosing the right hybrid connectivity solution for a given security and performance requirement). Practice mapping real-world requirements to GCP networking features.





Edge Cases and Practical Focus


	Global vs. Regional Resources: Know which resources (e.g., VPC, subnet, routes) are global versus regional and how this affects design and failover.

	IAM Granularity: Be aware of the difference between project-level and resource-level IAM permissions, especially for Shared VPC scenarios.

	Hybrid Connectivity Overlaps: Understand overlapping IP ranges and how they impact VPN/Interconnect and peering setups.



A strong grasp of these terms and domains is essential for both the exam and real-world GCP networking success.






2. Google Cloud Networking Fundamentals
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CHAPTER 02 / CLOUD COMPUTING




2.1 Google Cloud Platform (GCP) Networking Architecture

Google Cloud Platform (GCP) networking architecture is the foundational framework that enables secure, scalable, and high-performance connectivity for resources deployed in Google Cloud. Understanding this architecture is essential for designing robust cloud networks, ensuring compliance, and optimizing workloads for reliability and efficiency.


Core Components of GCP Networking Architecture

GCP’s networking model is built around several key constructs:


	Virtual Private Cloud (VPC): The central element of GCP networking. A VPC is a global, logically isolated network partition within GCP, spanning all GCP regions.

	Subnets: Each VPC contains one or more subnets, which are regional resources. Subnets define IP address ranges and serve as containers for Compute Engine VM instances and other resources.

	Routes: Define how traffic flows within the VPC and between networks.

	Firewall Rules: Control ingress and egress traffic to resources based on IP, protocol, and port.

	Interconnects and VPNs: Provide hybrid connectivity between on-premises infrastructure and GCP.

	Load Balancers: Distribute incoming traffic across multiple resources for scalability and reliability.





Why GCP Networking Architecture Matters

A solid grasp of GCP networking architecture is crucial for several reasons:


	Security: Proper segmentation, firewalling, and routing prevent unauthorized access and data leaks.

	Performance: Optimized network design ensures low latency and high throughput.

	Scalability: GCP’s global infrastructure allows seamless scaling across regions and zones.

	Cost Management: Efficient network design can reduce data egress costs and optimize resource usage.




📝 Exam Tip: Remember that GCP VPCs are global, but subnets are regional. This distinction frequently appears in exam questions.





How GCP Networking Architecture Works


1. VPC Networks


	Global Scope: Unlike traditional cloud providers, GCP VPCs are global resources. You can create subnets in any region within the same VPC.

	Auto Mode vs. Custom Mode:

	Auto Mode: Automatically creates one subnet per region with pre-assigned IP ranges.

	Custom Mode: Allows manual creation and configuration of subnets and IP ranges.








2. Subnets


	Regional Scope: Subnets reside within a single region but can span all zones in that region.

	IP Addressing: Each subnet has a primary CIDR block (IPv4), and optionally, secondary IP ranges for alias IPs or GKE (Google Kubernetes Engine) pods.





3. Routing


	System-Generated Routes: GCP automatically creates routes for subnet communication and default internet access.

	Custom Routes: You can add static or dynamic routes for advanced traffic control.

	Route Priority: Lower priority numbers take precedence.





4. Firewall Rules


	Stateful Inspection: GCP firewalls are stateful, tracking connection states for TCP/UDP.

	Direction: Rules can be applied to ingress (incoming) or egress (outgoing) traffic.

	Targets: Rules can target specific instances using network tags or service accounts.





5. Connectivity Options


	Cloud VPN: Encrypted tunnels for connecting on-premises networks.

	Dedicated/Partner Interconnect: High-bandwidth, low-latency private connections to GCP.

	Peering: VPC Network Peering enables private connectivity between VPCs.





6. Load Balancing

GCP offers both global and regional load balancers:




	Load Balancer Type
	Scope
	Use Case





	HTTP(S) Load Balancer
	Global
	Web applications, content delivery



	TCP/UDP Load Balancer
	Regional
	Gaming, VoIP, internal services



	Internal Load Balancer
	Regional
	Microservices, internal APIs






💡 Pro Tip: Use global HTTP(S) load balancers to serve users from the nearest Google edge location, reducing latency worldwide.






Real-World Example: Multi-Region Web Application

Suppose you deploy a web application with backends in us-central1 and europe-west1. With a single global VPC, you can:


	Create subnets in both regions under the same VPC.

	Deploy Compute Engine instances in both subnets.

	Use a global HTTP(S) Load Balancer to direct users to the nearest backend.

	Define firewall rules to allow only HTTPS traffic from the load balancer.





Step-by-Step: Creating a Custom VPC and Subnets


	Create a VPC:

Cb1 1gcloud compute networks create my-vpc --subnet-mode=custom



	Create Subnets:

Cb2 1gcloud compute networks subnets create my-subnet-us \
Cb2 2  --network=my-vpc --region=us-central1 --range=10.10.0.0/24
Cb2 3gcloud compute networks subnets create my-subnet-eu \
Cb2 4  --network=my-vpc --region=europe-west1 --range=10.20.0.0/24



	Set Firewall Rules:

Cb3 1gcloud compute firewall-rules create allow-https \
Cb3 2  --network=my-vpc --allow tcp:443







Common Edge Cases


	Overlapping IP Ranges: Avoid overlapping CIDR blocks across subnets or peered VPCs.

	Default VPC Usage: The default VPC is auto mode and may not fit security best practices—prefer custom VPCs in production.

	Regional Service Availability: Some GCP services are not available in all regions; plan subnet placement accordingly.




⚠️ Common Pitfall: Forgetting that VPCs are global but subnets are regional can lead to misconfigured resources and connectivity issues.








2.2 Core Networking Concepts: VPC, Subnets, and IP Addressing

Understanding the foundational elements of Google Cloud networking is essential for any Professional Cloud Network Engineer. This section covers three core concepts: Virtual Private Cloud (VPC), subnets, and IP addressing—each fundamental to designing, deploying, and managing secure, scalable cloud networks.


Virtual Private Cloud (VPC)

A VPC is a virtualized network environment that provides logically isolated networking resources within Google Cloud. It is analogous to a traditional on-premises network but offers cloud-native features, such as global scope, flexible subnetting, and programmable network control.

Key Characteristics of GCP VPCs: - Global Resource: Unlike some cloud providers, a single GCP VPC spans all available regions, allowing for seamless multi-region deployments. - Subnet-based Segmentation: VPCs are divided into subnets, each associated with a specific region. - Isolation and Security: Each VPC is isolated from others, ensuring tenant security. - Custom and Auto Mode: VPCs can be created in custom mode (you define subnets and IP ranges) or auto mode (GCP automatically creates one subnet per region with pre-defined IP ranges).

Use Cases: - Hosting multi-tier applications with isolated front-end, application, and database subnets. - Connecting on-premises networks to Google Cloud via VPN or Interconnect. - Implementing hybrid or multi-cloud architectures.



Subnets

Subnets are regional resources within a VPC. They segment the VPC’s IP address range into smaller, manageable blocks, enabling you to group resources, control traffic flow, and apply security rules at a granular level.

Subnet Attributes: - Region-specific: Each subnet exists in one region but can serve resources in any zone within that region. - CIDR Block Assignment: Each subnet is assigned a CIDR block (e.g., 10.10.0.0/24) that defines its IP range. - Primary and Secondary IP Ranges: Subnets can have one primary and multiple secondary IP ranges (useful for alias IPs and GKE pods/services). - Expanding Subnets: You can expand a subnet’s primary IP range without downtime, provided the new range does not overlap with existing subnets.

Subnet Design Considerations: - Plan for future growth—allocate sufficient IP space. - Use separate subnets for different application tiers or environments (e.g., dev, test, prod). - Apply firewall rules and routes at the subnet level for finer control.


💡 Pro Tip: In GCP, subnets are regional but VPCs are global—this enables cross-region private connectivity within the same VPC without peering.





IP Addressing

IP addressing in GCP is based on IPv4 (with growing IPv6 support). Proper IP planning is critical to avoid conflicts, ensure scalability, and enable hybrid connectivity.

Types of IP Addresses: - Internal (Private) IPs: Assigned from the subnet’s CIDR range; used for communication within the VPC or with connected networks (e.g., via VPN). - External (Public) IPs: Routable over the internet; assigned to resources like VM instances or load balancers for public access. - Alias IP Ranges: Allow a VM to have multiple internal IPs, often used with Kubernetes Engine for pod networking. - Static vs. Ephemeral: Static IPs are reserved and persistent, while ephemeral IPs are assigned temporarily.

IP Address Management: - Plan CIDR ranges to avoid overlaps, especially for hybrid or multi-cloud setups. - Use Private Google Access to allow resources with only internal IPs to access Google APIs and services securely.

Configuring a Custom VPC and Subnets: 1. Create a custom VPC: bash    gcloud compute networks create my-custom-vpc --subnet-mode=custom 2. Add a subnet: bash    gcloud compute networks subnets create my-subnet \      --network=my-custom-vpc \      --region=us-central1 \      --range=10.1.0.0/24 3. Assign internal IPs to a VM: - When launching a VM, specify the subnet and optionally a static internal IP.









	Resource
	Scope
	Example Command/Setting





	VPC
	Global
	gcloud compute networks create ...



	Subnet
	Regional
	gcloud compute networks subnets create ...



	Internal IP
	Subnet
	Assigned automatically or specified on VM creation



	External IP
	Global
	Reserved and assigned via gcloud compute addresses






⚠️ Common Pitfall: Overlapping subnet CIDR ranges (within a VPC or across peered VPCs) prevent successful peering and can cause routing issues.





Real-World Example

Suppose you need to deploy a web application with separate front-end and back-end tiers in different regions for high availability: - Create a single custom VPC. - Define two subnets: frontend-subnet in us-central1 (10.10.1.0/24), backend-subnet in europe-west1 (10.20.1.0/24). - Assign internal IPs to all VMs; only the front-end VMs receive external IPs. - Configure firewall rules to allow HTTP/S traffic to front-end, restrict back-end to internal communication.

This architecture leverages the global scope of GCP VPCs and regional subnets for optimal security and scalability.


📝 Exam Tip: Be prepared to identify valid and invalid subnet CIDR configurations, and to distinguish between VPC, subnet, and IP address scopes in scenario-based questions.






2.3 Network Services and Routing Basics

Understanding network services and routing is fundamental for designing, implementing, and managing Google Cloud Platform (GCP) networks. This section provides a comprehensive overview of the key network services in GCP and the basics of routing, equipping you with the knowledge required for both real-world deployments and the Professional Cloud Network Engineer exam.


Core GCP Network Services

GCP provides several managed network services that facilitate connectivity, security, and scalability:


	Cloud Load Balancing: Distributes incoming traffic across multiple backends—VMs, containers, or endpoints—supporting both global and regional deployments.

	Cloud DNS: A scalable, reliable, and managed authoritative Domain Name System (DNS) service.

	Cloud NAT (Network Address Translation): Enables private instances without external IPs to access the internet securely.

	Cloud VPN: Establishes encrypted tunnels between your GCP network and on-premises or other cloud environments.

	Cloud Interconnect: Provides dedicated, high-bandwidth connections between your on-premises network and GCP.



Each service integrates tightly with Virtual Private Cloud (VPC), GCP’s foundational network construct.



Routing in Google Cloud: The Basics

Routing determines how network traffic moves within and between VPC networks, subnets, and external networks. GCP uses a hierarchical and flexible routing model:


	Route Table: Each VPC network has a global routing table that applies to all resources within the VPC.

	Routes: Entries in the route table that define destinations (CIDR ranges) and next hops.

	Types of Routes:

	System-generated (default) routes: Created automatically by GCP (e.g., default internet route, subnet local routes).

	Custom (user-defined) routes: Created by users to control traffic flow (e.g., for VPNs, peering, or custom gateways).







Default Routes in GCP

When you create a new VPC, GCP automatically creates several default routes: - Subnet routes: For each subnet, a route is created to allow communication within the VPC. - Default internet gateway route (0.0.0.0/0): Allows resources with external IPs to reach the internet. - Private Google Access route: Enables resources without external IPs to access Google APIs/services privately.



Route Components

Each route consists of: - Destination Range: The IP range (in CIDR) the route applies to. - Priority: Lower values have higher precedence (default: 1000). - Next Hop: Where to send the traffic (can be default internet gateway, specific instance, VPN tunnel, peering, etc.). - Tags: Optional; can restrict routes to specific VM instances.



Routing Process: Step-by-Step


	Packet Originates: A VM or service generates a packet.

	Route Lookup: GCP evaluates the VPC’s route table for the most specific matching destination.

	Route Selection: If multiple routes match, the one with the longest prefix match is chosen. If still multiple, the lowest priority wins.

	Forwarding: The packet is sent to the next hop as defined by the selected route.




📝 Exam Tip: Remember that GCP’s VPC routing is always global—routes apply across all regions in the same VPC, unlike in some other cloud providers where routing may be regional.






Real-World Example: Custom Route for VPN

Suppose you have a VPC (vpc-prod) with subnets in us-central1 and a Cloud VPN tunnel to an on-premises network (10.20.0.0/16). You want all traffic destined for 10.20.0.0/16 to go through the VPN.

Steps: 1. Create a custom static route: - Destination: 10.20.0.0/16 - Next Hop: Select the relevant VPN tunnel - Priority: (Optional) Leave default or adjust if there are overlapping routes 2. GCP automatically adds this route to the VPC’s routing table. 3. Traffic from VMs in any subnet destined for 10.20.0.0/16 will be routed through the VPN tunnel.


Useful Commands and Tools


	gcloud CLI:

	List routes:

gcloud compute routes list

	Add route:

gcloud compute routes create my-route --network=vpc-prod --destination-range=10.20.0.0/16 --next-hop-vpn-tunnel=my-vpn-tunnel --next-hop-vpn-tunnel-region=us-central1




	Console:

	Go to VPC network → Routes to view, add, or delete routes.








Common Edge Cases


	Overlapping Routes: If multiple routes cover the same destination, the route with the longest prefix match is chosen.

	Route Priority: If prefix matches are equal, the route with the lowest priority number is selected.

	Tag-Based Routing: If a route has a tag, only VMs with that tag use the route.

	Peered VPCs: Routes are not automatically shared between peered VPCs unless explicitly configured.




⚠️ Common Pitfall: Forgetting to update or remove default routes when connecting a VPC to on-premises via VPN or Interconnect can result in traffic unintentionally flowing to the internet instead of the intended private network.






Summary Table: Route Types and Next Hops









	Route Type
	Next Hop Options
	Typical Use Case





	System-generated
	Internet gateway, subnet
	Default connectivity



	Custom static
	VPN tunnel, instance, peering, IP
	Directing traffic to specific networks



	Dynamic (Cloud Router)
	Learned via BGP
	Hybrid connectivity, dynamic updates





Understanding these core concepts is crucial for managing GCP networks securely and efficiently.




2.4 GCP Global Infrastructure and Regions

Google Cloud Platform (GCP) provides a robust, highly available, and secure foundation for cloud workloads through its global infrastructure. Understanding the structure and distribution of GCP’s infrastructure is essential for designing resilient, performant, and compliant cloud networks. This section explores GCP’s global infrastructure concepts, the role of regions and zones, and best practices for leveraging them in network design.


Key Concepts: Regions, Zones, and Edge Locations


	Regions: A region is a specific geographical location where users can deploy cloud resources. Each region is an independent geographic area, chosen for its proximity to major population centers and low latency. For example, us-central1 (Iowa, USA), europe-west1 (Belgium), and asia-east1 (Taiwan).

	Zones: Each region contains multiple isolated locations known as zones (e.g., us-central1-a, us-central1-b). Zones are designed to be independent of one another within a region, with separate power, cooling, and networking, minimizing the risk of correlated failures.

	Edge Points of Presence (PoPs): Google operates a vast network of edge locations to deliver content and services closer to users, improving latency and reliability. These are used for services like Cloud CDN and Google Front Ends (GFEs).





Why Global Infrastructure Matters


	High Availability: Distributing resources across multiple zones and regions protects against localized failures.

	Disaster Recovery: Multi-region deployments enable robust disaster recovery strategies.

	Latency Optimization: Deploying resources closer to end-users reduces response times.

	Compliance: Some workloads require data residency within specific countries or regions for regulatory reasons.





How GCP’s Infrastructure Works


	Regions and Zones:

	Each region is independent and contains at least three zones.

	Zones within a region are connected via high-bandwidth, low-latency links.

	Resources like Compute Engine VMs, Persistent Disks, and GKE clusters can be deployed in specific zones or distributed across zones for redundancy.




	Global Networking Backbone:

	GCP interconnects its regions using Google’s private, high-speed fiber optic backbone.

	Services like Cloud Load Balancing and Cloud Storage offer global access points, leveraging this backbone for efficient data transfer.




	Resource Placement:

	Some resources (e.g., VPC networks, global load balancers) are global in scope.

	Others (e.g., regional disks, zonal VMs) are tied to specific regions or zones.








Real-World Example

Suppose an e-commerce company wants to serve customers in North America and Europe. They might: - Deploy Compute Engine instances in both us-central1 and europe-west1. - Use a global HTTP(S) Load Balancer to route users to the nearest healthy backend. - Store user data in multi-region Cloud Storage buckets for durability and compliance.



Step-by-Step: Selecting Regions and Zones


	Identify Workload Requirements: Consider latency, compliance, and disaster recovery needs.

	Review Available Regions: Use the GCP locations documentation to find suitable regions.

	Choose Zones for Redundancy: Deploy critical resources across at least two zones within a region.

	Configure Network Resources:

	Create VPC networks (global scope).

	Define subnets (regional scope) in required regions.

	Deploy compute/storage resources in chosen zones.









	Resource Type
	Scope
	Example





	VPC Network
	Global
	my-vpc



	Subnet
	Regional
	us-central1-subnet



	Compute Engine VM
	Zonal
	us-central1-a



	Cloud Load Balancer
	Global
	HTTP(S) Load Balancer



	Cloud Storage Bucket
	Regional/Multi-Regional
	us or eu







Tools and Technologies


	gcloud CLI: For region/zone selection and deployment.

	List regions: gcloud compute regions list

	List zones: gcloud compute zones list




	Google Cloud Console: Visual selection and management of regions/zones.

	Terraform: Infrastructure as Code for multi-region deployments.




📝 Exam Tip: VPC networks are global, but subnets are regional. Compute resources (VMs, disks) are either zonal or regional—understand the scope of each for exam scenarios.





Common Edge Cases


	Single-Zone Failures: Deploying all resources in one zone risks service downtime if that zone fails.

	Resource Availability: Not all GCP services are available in every region; always verify service availability before planning deployments.

	Data Residency: Some services (like BigQuery) offer multi-region datasets, but others may require explicit regional selection.




⚠️ Common Pitfall: Confusing region and zone scopes can lead to misconfigured high-availability architectures or regulatory non-compliance.





Summary

A deep understanding of GCP’s global infrastructure, regions, and zones is foundational for designing resilient, performant, and compliant network architectures. Always plan deployments with redundancy, latency, and compliance in mind, leveraging GCP’s global backbone and region/zone structure for optimal results.




EPUB/media/ygbs-cover-front.png
C CYBELLIUM < EXAM PREPARATION GUIDE
Sy
§! oY

‘r'tf‘

— —

¢ CLOUD COMPUTING

GOOGLE

PROFESSIONAL GLOUD
NETWORK ENGINEER

GOOGLE CERTIFICATION GUIDE ? GOOGLE PROFESSIONAL
CLOUD NETWORK ENGINEER






EPUB/media/file0.png





EPUB/media/file1.png





