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Course Introduction / Overview:

The global exhaustion of IPv4 addresses is no longer a future problem; it is a current reality driving an urgent need for

network evolution. This transition to IPv6 presents both significant challenges and immense opportunities for large-scale

enterprises and service providers. This course provides a comprehensive, strategic roadmap for navigating the

complexities of IPv6 migration. Moving beyond basic theory, we delve into the practical realities of planning, deploying,

and managing IPv6 in complex network environments. Drawing on principles outlined by networking experts like Silvia

Hagen in her seminal work "IPv6 Essentials," this program focuses on building robust, scalable, and secure next-

generation networks. Participants will explore critical coexistence strategies, including dual-stack implementations,

tunneling, and translation mechanisms like NAT64. At BIG BEN Training Center, we have designed this training to empower

network professionals with the advanced skills needed to lead a successful IPv6 transition, ensuring business continuity,

enhancing network performance, and unlocking the full potential of modern internet-dependent applications and

services. This course is the definitive guide for organizations committed to future-proofing their digital infrastructure.

Target Audience / This training course is suitable for:

Network Architects and Designers.

Senior Network Engineers.

IT Infrastructure Managers.

Systems Administrators responsible for network services.

Telecommunications Professionals.

Cybersecurity Specialists.

IT Project Managers overseeing network upgrades.

Solutions Architects.

Network Operations Center (NOC) personnel.



Target Sectors and Industries:

Telecommunications and Internet Service Providers (ISPs).

Financial Services and Banking.

Healthcare and Medical Institutions.

Technology and Software Development Companies.

Large Enterprise Corporations.

Government Agencies and Public Sector Organizations.

Higher Education and Research Institutions.

Cloud Service and Data Center Providers.

Target Organizations Departments:

Information Technology (IT) and Infrastructure.

Network Operations and Engineering.

Information Security (InfoSec) and Cybersecurity.

Research and Development (R&D).

Strategic Planning and Technology Architecture.

Data Center Management.

Corporate IT Governance.



Course Offerings:

By the end of this course, the participants will have able to:

Develop a comprehensive IPv6 addressing plan for a large-scale organization.

Evaluate and select the most appropriate IPv4-to-IPv6 transition mechanism for different network scenarios.

Implement and configure dual-stack environments for seamless coexistence.

Deploy and troubleshoot various IPv6 tunneling techniques.

Configure and manage IPv6 routing protocols, including OSPFv3 and MP-BGP.

Implement NAT64 and DNS64 for communication between IPv6-only and IPv4-only networks.

Analyze and mitigate common IPv6 security threats and vulnerabilities.

Design a phased migration strategy to minimize disruption and risk.

Utilize modern tools to monitor and manage an IPv6-enabled network infrastructure.

Troubleshoot common IPv6 connectivity and service-related issues effectively.

Course Methodology:

The training methodology at BIG BEN Training Center is designed to foster deep conceptual understanding and practical,

hands-on expertise. This course adopts a blended learning approach that combines expert-led lectures with intensive lab

simulations that mirror real-world network environments. Participants will move beyond theory by engaging in practical

exercises on configuring routers, switches, and servers for IPv6. The curriculum is enriched with detailed case studies of

successful and challenging large-scale IPv6 migrations from various industries, providing invaluable insights into strategic

decision-making. Interactive group discussions and collaborative problem-solving sessions are integral to the learning

process, allowing participants to share experiences and develop solutions to complex deployment scenarios. Our

instructors facilitate a dynamic environment where feedback is continuous and constructive, ensuring that each

participant can confidently apply the learned skills to their organization's unique infrastructure. The focus is on building

strategic competence, enabling attendees to not only implement IPv6 but to lead the entire migration project from

assessment to full deployment.



Course Agenda (Course Units):

Unit One: Foundations of IPv6 for Enterprise Networks

The Inevitability of IPv6 and IPv4 Address Exhaustion.

Deep Dive into the IPv6 Header and Extension Headers.

Understanding the 128-bit IPv6 Address Architecture.

IPv6 Address Types: Unicast, Multicast, and Anycast.

Stateless Address Autoconfiguration (SLAAC) and Modified EUI-64.

The Role and Configuration of DHCPv6: Stateful and Stateless.

Neighbor Discovery Protocol (NDP) and its Functions.

Unit Two: IPv4 and IPv6 Coexistence and Transition Strategies

The Dual-Stack Approach: Implementation and Best Practices.

Analyzing IPv6-in-IPv4 Tunneling Mechanisms.

Manual Tunnels, 6to4, and ISATAP Configuration.

Understanding Teredo Tunneling for NAT Traversal.

Translation Mechanisms: The Role of NAT64.

Integrating DNS64 for Seamless Name Resolution.

Choosing the Right Transition Strategy for Your Network.

Unit Three: IPv6 Routing Protocols and Core Network Services

Configuring OSPFv3 for IPv6 in Single and Multi-Area Setups.

Implementing EIGRP for IPv6 and its Key Differences.

Multiprotocol BGP (MP-BGP) for IPv6 Internet Peering.

Understanding IPv6 First-Hop Redundancy Protocols (FHRPs).

Configuring DNS for IPv6: AAAA and PTR Records.

Deploying and Managing DHCPv6 Services.

Quality of Service (QoS) Considerations in an IPv6 Network.



Unit Four: Strategic Planning and Deployment of IPv6

Conducting an IPv6 Readiness Assessment of Existing Infrastructure.

Developing a Hierarchical IPv6 Address Allocation Plan.

Strategies for Numbering Internal Networks and Links.

Designing a Phased Rollout: From Lab to Pilot to Production.

Updating Network Management Systems and Tools for IPv6.

Training Staff and Developing Operational Procedures.

Case Study: Analyzing a Large-Scale Enterprise Migration Project.

Unit Five: Securing and Troubleshooting the IPv6 Network

Common IPv6 Security Threats and Attack Vectors.

Implementing RA Guard and DHCPv6 Snooping.

Securing the IPv6 First Hop and Neighbor Discovery.

Firewall and Access Control List (ACL) Policies for IPv6.

Essential IPv6 Troubleshooting Commands and Utilities.

Using Protocol Analyzers for IPv6 Traffic Inspection.

Monitoring IPv6 Network Performance and Health.

FAQ:

Qualifications required for registering to this course?

There are no requirements.

How long is each daily session, and what is the total number of training

hours for the course?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and interactive

activities, bringing the total duration to 20 - 25 training hours.



Something to think about:

Considering the architectural differences and the elimination of NAT, how might the full global adoption of IPv6

fundamentally reshape cybersecurity paradigms and the concept of a network perimeter?

What unique qualities does this course offer compared to

other courses?

This training course distinguishes itself by moving beyond rudimentary technical configurations to focus on the strategic

complexities inherent in large-scale IPv6 deployments. While other programs may cover the basics of IPv6 addressing and

routing, our curriculum is specifically architected around the real-world challenges faced by enterprises and service

providers. We place a significant emphasis on the planning and strategy phases, dedicating substantial time to readiness

assessments, hierarchical address allocation, and phased migration methodologies that minimize operational risk. The

course content is deeply practical, leveraging complex case studies and hands-on labs that simulate enterprise-level

scenarios rather than isolated command-line exercises. Furthermore, we integrate advanced topics often overlooked,

such as IPv6-specific security vulnerabilities, first-hop security mechanisms like RA Guard, and the nuances of monitoring a

dual-stack environment. The learning experience is designed not just to teach participants how to configure IPv6, but to

empower them with the strategic foresight to lead a successful, end-to-end network transformation project, making it an

unparalleled professional development opportunity for senior network professionals.


