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In today’s hyper �connected world, businesses rely on a vast array of cloud services, SaaS applications, and remote

collaboration tools. When users access these services over a wide �area network (WAN), performance bottlenecks

can arise from latency, packet loss, and inefficient use of bandwidth. Application acceleration and WAN

optimization are the twin engines that keep data moving fast and smooth across these distances. This guide dives

deep into the fundamentals of these technologies, explores how they fit into the CCIE No 15311 exam, and

highlights the practical insights shared by Joel Christner, a respected authority in network optimization.

Why Application Acceleration Matters

Application acceleration is the art of improving the perceived speed of an application by reducing round �trip delays,

compressing data, and intelligently caching content. Unlike generic bandwidth upgrades, acceleration focuses on

the specific characteristics of the traffic flow:

•  Latency reduction: By minimizing the number of hops and optimizing TCP parameters, packets arrive faster.

•  Bandwidth efficiency: Compression and deduplication cut the volume of data that must travel.

•  Reliability: Forward error correction and retransmission control keep sessions stable even over lossy links.

For enterprise users, the payoff is tangible: faster file transfers, smoother video conferencing, and a more

responsive experience for remote employees.

WAN Optimization – The Broader Canvas

While application acceleration targets specific protocols, WAN optimization is the umbrella that covers a broader

set of techniques:

1.  Data deduplication: Identifies and eliminates redundant data blocks.

2.  Protocol optimization: Tweaks TCP/UDP parameters, implements TCP acceleration, and uses 

application �aware methods.

3.  Compression: Reduces payload size using algorithms like LZ77 or GZIP.

4.  Caching: Stores frequently accessed content locally to avoid repeated trips over the WAN.

5.  Traffic shaping & QoS: Prioritizes critical traffic to avoid congestion.

When combined, these techniques can deliver performance gains of 5–10× compared with a bare �bones network.

Key Metrics to Monitor

To evaluate the effectiveness of WAN optimization, keep an eye on:

•  Throughput: Measured in Mbps or Gbps; indicates how much data moves per second.

•  Latency (RTT): Round �trip time; lower is better.

•  Packet loss: Percentage of packets dropped; high loss triggers retransmissions.



•  Jitter: Variation in packet arrival times; critical for VoIP and video.

•  Compression ratio: The size reduction achieved; a good ratio indicates efficient algorithms.

CCIE No /15311 – Application Acceleration & WAN Optimization

The Cisco Certified Internetwork Expert (CCIE) No 15311 exam is a rigorous test of advanced network design and

troubleshooting skills. It covers a broad spectrum of technologies, including application acceleration and WAN

optimization. Candidates must demonstrate:

1.  Deep understanding of TCP/IP fundamentals and how they impact performance.

2.  Ability to design and configure WAN optimization appliances (e.g., Cisco WAAS, NetScaler, or third �party 

solutions).

3.  Troubleshooting skills to identify and resolve latency, packet loss, and throughput issues.

4.  Knowledge of security implications and how to integrate optimization with VPNs, firewalls, and IDS/IPS.

5.  Hands �on experience with performance monitoring tools such as Cisco Prime, NetFlow, and packet capture 

utilities.

For exam takers, mastering these topics is essential for passing the lab portion, which typically involves a simulated

enterprise network with mixed workloads and a WAN link that mimics real �world conditions.

Exam Focus Areas

•  TCP Optimization: Adjusting window sizes, using TCP Fast Open, and implementing selective 

acknowledgments.

•  Application �Aware Acceleration: Recognizing HTTP, FTP, VoIP, and other protocols and applying specific 

tweaks.

•  Security Integration: Ensuring that acceleration does not bypass encryption or compromise data integrity.

•  Deployment Models: Edge �to �Edge, Edge �to �Cloud, and Hybrid WAN scenarios.

•  Performance Measurement: Interpreting NetFlow reports, using SNMP MIBs, and configuring alarms.

Joel Christner – A Voice in Network Optimization

Joel Christner, a senior network architect and frequent speaker at Cisco events, has spent over two decades

working with enterprise WANs. His practical experience spans:

•  Designing multi �site networks for Fortune 500 companies.

•  Implementing WAN optimization across MPLS, SD �WAN, and 4G/5G links.

•  Authoring whitepapers on balancing performance and security.

•  Mentoring CCIE candidates with real �world labs and case studies.

Christner’s approach emphasizes a holistic view: optimization should not be an add �on but an integral part of the

network architecture. He advocates for:

1.  Early performance assessment during design.

2.  Choosing the right mix of compression, caching, and deduplication based on traffic patterns.

3.  Continuous monitoring and dynamic policy updates.

4.  Integrating optimization with zero �trust security frameworks.

Designing an Application Acceleration Strategy

Creating a robust acceleration plan involves several steps. Below is a practical framework that aligns with CCIE

best practices.



1. Traffic Profiling

Before any optimization, understand what traffic looks like:

•  Use NetFlow or sFlow to capture flow statistics.

•  Identify high �volume applications: file transfers, video, web, VoIP.

•  Determine peak usage windows and latency sensitivity.

2. Selecting the Right Appliance

Choose a device that supports:

•  Application �aware acceleration for HTTP, HTTPS, FTP, and VoIP.

•  Advanced compression algorithms.

•  Transparent integration with VPNs and firewalls.

•  Scalable throughput (e.g., 10 /Gbps for large campuses).

3. Configuring TCP Optimization

Typical TCP tweaks include:

•  Increase TCP Window Size to match the bandwidth �delay product.

•  Enable TCP Fast Open for reduced handshake overhead.

•  Activate Selective Acknowledgments (SACK) to handle packet loss efficiently.

4. Enabling Compression & Caching

Compression should be applied selectively:

•  Compress text �heavy traffic (HTML, XML, JSON).

•  Avoid compressing already compressed media (JPEG, MP3).

Caching is most effective for static assets:

•  Web images, CSS, JavaScript.

•  Application binaries and installers.

5. Implementing Deduplication

Deduplication works best for:

•  File transfers with repeated data blocks.

•  Backup traffic.

Set up a deduplication cache on the edge to capture frequently sent data.

6. Traffic Shaping & QoS

Prioritize critical traffic:

•  VoIP and video receive highest priority.

•  Business applications (CRM, ERP) are next.

•  Bulk backups and file transfers are lowest.

Use 802.1Q VLAN tagging or DiffServ to enforce these policies.

Integrating with Security – A Zero �Trust Perspective

Optimizing traffic can inadvertently create security gaps if not carefully managed. Key considerations include:



1.  Encryption Preservation: Ensure that SSL/TLS inspection does not expose sensitive data. Use SSL Offload 

or SSL Acceleration modules.

2.  Policy Enforcement: Apply granular access controls on the optimization appliance.

3.  Audit Logging: Maintain detailed logs of accelerated traffic for compliance.

4.  Integration with SIEM: Feed performance metrics into security information and event management systems.

Example: Optimizing HTTPS Traffic

HTTPS is the most common protocol on modern networks. To accelerate it without compromising security:

•  Deploy a TLS termination point on the optimization device.

•  Use session reuse to avoid repeated handshakes.

•  Apply compression only for HTTP headers, as body data is already encrypted.

Case Study – A Global Manufacturing Enterprise

One of Joel Christner’s most cited projects involved a global manufacturing firm with 50 sites across North

America, Europe, and Asia. The challenges were:

•  High latency between continental sites (up to 200 /ms).

•  Frequent large file transfers for CAD designs.

•  Video conferencing for remote engineering teams.

Solution Overview:

1.  Implemented Cisco WAAS appliances at each edge.

2.  Configured TCP acceleration and deduplication for CAD traffic.

3.  Enabled QoS for real �time video.

4.  Integrated the optimization stack with the existing SD �WAN controller for dynamic path selection.

Results:

•  File transfer speeds increased by 8×.

•  Video latency dropped below 50 /ms.

•  Bandwidth usage on the MPLS backbone reduced by 35 /%.

Best Practices for CCIE Candidates

Preparing for the CCIE No 15311 lab requires both theoretical knowledge and hands �on practice. Here are

actionable tips:
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