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About Me…
Vasant Nagarajan – Technical Marketing Engineer

Bengaluru, India

Joined Cisco in 2015

Loves to travel and explore different cuisines
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Session Abstract

In this session you will get see various capabilities of Catalyst Center Assurance
from a Wireless Use-cases perspective. It will cover all the necessary steps to collect and 
correlate your wireless network and convert the hurricane of data in your network into 
meaningful information

This session focuses on

• Wireless Network SLA Management using Health Dashboards
• Wireless Client Troubleshooting
• Wireless Anomaly detection, Root cause and Trend Analysis
• Network Device remediation
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• Introducing Catalyst Center Assurance 

• Key Use Cases for
Troubleshooting Wireless Networks
• Health of the Wireless Network
• Health of the Wireless Clients
• Wireless Network Issues
• Reactive Troubleshooting of Wireless 

Client Onboarding Issues
• Proactive Troubleshooting of Wireless 

Client Onboarding Issues
• Proactive Identification of APs with Poor 

Client Experience
• RF Optimization for Different kinds of 

deployment
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Introducing Catalyst 
Center Assurance
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Network Assurance is a Complex, End-to-End 
Problem

* Both = Join/roam and quality/throughput

APs

Local WLCs

Network services DCOffice site

ISE

Mobile clients

CUCM

Client firmware

AP coverage

WAN Uplink usage End-User services

RF Noise/Interf.

Cisco Prime™

Configuration

AuthenticationWLC Capacity

WAN

Client density

Affects Join/Roam

Affects Quality/Throughput

Affects Both*

DHCP

Addressing

WAN QoS, Routing, ...

There are 100+ 
points of failure 
between user 
and app

What is the problem?

Where is the problem?

How can I fix the problem fast?

BRKEWN-1267
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Customer Datacenter

Catalyst 
Center 

Automation

Network
Control 
Platform

Catalyst Center Assurance UI

Network Services DC

WAN

Office Site

DHCP
CMX

Customer 
Network

Network Control Points

Protocols & APIs (WSA, gRPC, SNMP, NetFlow, Syslog, Location, NETCONF, CLI, ...)

Metrics, Events, Config, ...
Control, Notifications, ...

Cloud Based 
ML Engine) 

Cisco AI 
Network 
Analytics

Cloud

Data

Insights & 
Trend

ssh/NETCONF

Catalyst Center
Assurance

Network Data Platform

Catalyst Center Assurance Architecture
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Legacy Telemetry in Traditional 
Network Monitoring Tools

Streaming Telemetry in Cisco’s 
DNA Wireless Assurance 

Streaming Telemetry provides right data at the right 
time with the right context 

No real time notifications                                                   Notifications sent seconds after change

Min Polling has too many black holes                                 Reduced delay in management date 

Data intensive without optimizations                                  Optimized for data export(KPI, Events)

CPU Overhead with data crawlers                                     Low CPU overhead

Pull based data import                                                      Push based data export

Intent-based 
Wireless Infrastructure

Streaming Telemetry

SNMP / Legacy data 
pull methods 

BRKEWN-1267 12
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AP1/2/3/4800K ME, WLC3504/5520/8540 Active Sensor AP1800S

• Supported from AireOS 8.5
• Real-Time client event
• Different types of Client 

Onboard Events

• HTTPS for Automation and 
reporting 

• PnP-based Provisioning
• Fully Managed by Catalyst 

Center

• HTTP 2.0/gRPC based
• Anomaly Event, RF Stat, 

PCAP, Spectrum
• Scheduled and Automated

Catalyst Center

*Available with 16.10.1s
and Catalyst Center 1.2.8 or later

Catalyst 9800 Series

• KPI Parity with AireOS
• Immediate Event Update
• Embedded Wireless in 

Cat9300

TLS/TDLgRPC/Protobuf AP WSA/JWThttps/JWT

Purpose-Built for Catalyst Center Assurance
Wireless Streaming Telemetry Architecture

BRKEWN-1267 13
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• Catalyst Center pushes automated scripts to enable telemetry
1. Prerequisite – Enable Netconf-yang from Cat9800 CLI (only for 9800 WLC)
2. Install Catalyst Center Certificate for https setup with Catalyst Center
3. Configure and Enable streaming telemetry

Download 
NA Cert

1
3

Streaming Telemetry
data2 Automation script 

(NETCONF for 9800)
Script to enable WSA

Streaming Telemetry is automatically enabled once WLC is 
added to Catalyst Center inventory and assigned to a site

Catalyst Center

BRKEWN-1267 14
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Wireless Assurance provide feature Parity between 
AireOS and IOS-XE based Controller

• Design, Provision, Automate
• Health, Issue, Sensor
• Intelligent Capture
• Apple iOS Wi-Fi Analytics

AssurancePolicy Automation

Catalyst Center

Use JWT – JSON Web Token Use TDL - Binary encoded, model-based JSON 
AireOS 8.5 or 8.8+ Catalyst 16.10.1 or later

BRKEWN-1267 15
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?

Src IP: 1.1.1.2 ?
Dest IP: 2.2.2.2

Dest Port:3600

Business Apps

Bengaluru DC

User
Finance

BGL14 4th Floor

WAN QoS
Problem here..

App ID: 18

Netflow AVC ISE/Radius Topology CMX, DNA 
Spaces

CMX Forwarding
Problem here..

Client density
Problem here..

1.1.1.1

DDI Device Sensor

Putting all this data 
into context…

BRKEWN-1267 16
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Network Time Travel

Unique Temporal Graph Technology 
captures network state information

Full contextual state stored for 30 days to 
allow time travel and recreate problem in data 

Billions of context aware search graph 
entries created every 24 hours 

Lowers Mean Time To Resolution and 
improves end user experience

BRKEWN-1267
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Knowledge Packs

Anonymized 
Telemetry

Machine Reasoning 
          Engine

Cisco DNA Cloud

Inference Dashboard

W kf

Semantic 
Compilers

Defect 
Signatures

PSIRT

Best 
Practices

Cisco Partners

Governance

Community

Catalyst Center Appliance

Network infrastructure Subject Matter Experts

Machine Reasoning Engine Architecture

Catalyst Center

BRKEWN-1267
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Anomalies and Insights

19

Cisco AI Network Analytics

Anonymized 
Data

• Wireless Analytics Today

• Opt-In Cloud Analytics

• Long Term Analytics

Catalyst Center Appliance

Network infrastructure

Cisco AI Cloud

Catalyst Center

BRKEWN-1267
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AIOps Cloud

010101010101010101010101010101010

010101010101010101010101010101010

010101010101010101010101010101010

010101010101010101010101010101010

`Peer, Network 
Comparison/Heatmaps

Anonymous

Anonymous
Anonymous

Anonymous

Customer B

Customer A

Customer D

Customer C

Cognitive & Predictive Analytics with Machine Learning
Collect Network Data in the cloud, Pipeline of AI 

(Machine Learning) Algorithms to address uses cases
Cognitive analytics & Predictive analytics sis, long term 

analysis models, optional close loop control 
(e.g. network to end device)

Cisco AI Network Analytics – Solution Overview

Onboarding experience (time, 
failures, DHCP, AAA)

AI/ML Based Issue 
Detection

ML driven Baselines

View Baselines for Wireless 
client Onboarding KPIs

Network Trends and 
Insights

Time evolving long term trends 
for radios and buildings

Compare to Peer Networks. 
Compare between buildings, 
AP’s and endpoint types

BRKEWN-1267 20
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Catalyst Center Assurance – Tool-kits

Streaming 
Telemetry

Intelligent Capture 
Auto PCAPs 

Intel/iOS/Samsung 
Analytics

Client/AP 360

ML Baselining Comparison Trends and Insights AI-RRM

BRKEWN-1267



Key Use Cases for
Troubleshooting Wireless 
Networks



Use Case 1: Health of the 
Wireless Network
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How is my Wireless Network Doing? 

v Overall and site-
specific health of 
my wireless 
network devices

v Is the health over 
a period improving 
or going down?

Overall Network Health

BRKEWN-1267
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Which WLC or AP is reducing the health of my 
network? 

v Summary of the 
KPIs contributing 
to the health score

v List of APs for the 
corresponding 
health scores

v Similar list of WLC, 
if you have 
multiple WLCs

Network Device Health

BRKEWN-1267
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Why is my WLC or AP health score so low? 

v Device 360 view 
shows exactly 
which KPI is 
contributing to 
poor health score

v Go back in time till 
30 days to see 
historical data

Device 360

BRKEWN-1267
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Can I modify the health score KPI thresholds as per 
my network? 

v Threshold for the 
KPIs are 
configurable and 
can be 
included/excluded 
for health score 
calculation

Health Score Settings

BRKEWN-1267



Use Case 2: Health of the 
Wireless Clients
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How are my Wireless Clients Doing? 

v Overall and site-
specific health of 
my wireless clients

v Filter with SSID 
and bands

v View details on 
wireless clients 
with poor 
connectivity and 
reason and also 
on client 360

Overall Client Health

BRKEWN-1267
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v Executive 
summary of 
different wireless 
client KPIs

v Filter with SSID 
and bands

v Latest data and 
the trend over a 
period of 24 hours 
can be viewed

Overall Client Health

BRKEWN-1267

How are my Wireless Clients Doing? 



Use Case 3: Wireless Network 
Issues
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v What are the Top 
Sites and issues 
that need 
attention?

v When did the 
issue happen?

v Different channels 
like email, 
pagerduty, rest 
API, webex, 
syslog can be 
used to get 
notifications on 
these issues

Issue Dashboard to help analyze high priority issues and top sites having issues

BRKEWN-1267

How do I get visibility into issues impacting my 
Wireless Network? 
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How do I get visibility into issues impacting my 
Wireless Network? 
Troubleshooting High Radio Utilization issue  
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Syslog Event

Create Issue

v Create User Defined Issues from Syslog’s

v Define the Severity for occurrence of the issue

BRKEWN-1267

2.3.5.x

Can I create custom issues?



Use Case 4: Reactive 
Troubleshooting of Wireless 
Client Onboarding Issues
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Client 360 view
Network Time 

Travel with client 
health and events Client iCAP

Client Health

Summary of Top 
client events

BRKEWN-1267

Webex and MS Teams 360

2.3.5.x
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Client Onboarding Stats Client Roaming Stats Client Connectivity Stats

Client 
Issues

Topology 
view

BRKEWN-1267

2.3.7.x

Client 360 view
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Client Event 
viewer

Client Tools
Collect client logs, 
show outputs, PCAPs

Client 
Application 
experience

BRKEWN-1267

2.3.7.x

Client 360 view
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Client 360 view
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• Difficulty replicating issues after occurrence

• Often requires manual in-person packet 
captures

• Most solutions offer only trend monitoring

Reproducing 
Wireless Issues

High Overhead
Troubleshooting

Lack of Live
RF Visibility

BRKEWN-1267

Intelligent Capture
Why?
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On-Demand
Spectrum Analysis

Passive & On-demand
Packet Capture

Real-Time 
Client & AP Statistics

Anomaly Capture

41

Over the Air Capture(OTA)

BRKEWN-1267

Intelligent Capture
Client and AP Use Cases
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Direct gRPC Connection through TCP Port 
32626

Catalyst Center WLC

DNA 
Automation

DNA Spaces AP

Automation 
TLV

Location Data

Client Events

Intelligent Capture Data Path

42

Client Data

Cisco DNA Spaces is recommended for Location Services; however, CMX can also be used.

BRKEWN-1267

Intelligent Capture Topology
Packet Capture, Statistics and Location
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Network Time 
Travel

Failed 
Onboarding 
Events

Packet 
Analyzer

Download Packets

RSSI Chart per Packet 

Onboarding Stage

Interpacket Gap

Enable Client 
Capture

BRKEWN-1267

Intelligent Capture Client 360
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Select the AP

AP Floor Map view

Select AP Radio 
Parameters

v Can select up to 2 Access Points

v Map view makes it easy to get neighbor AP details

BRKEWN-1267

2.3.7.x

Intelligent Capture Client 360 (OTA Sniffer)
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RF Stats
AP Spectrum Analysis Network 

Time Travel

v Complete AP RF Stats which can filtered on radio and SSID basis

v Spectrum Analysis provides users with insight into the spectrum activities around their AP

BRKEWN-1267

Intelligent Capture AP 360
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Select the AP

AP Floor Map view

Select AP Radio 
Parameters

v Steps are exactly the same as from Client 360

v Can select up to 2 Access Points

v Map view makes it easy to get neighbor AP details

BRKEWN-1267

2.3.7.x

Intelligent Capture AP 360 (OTA Sniffer)
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Provides Intel client model, driver version, coverage 
hole reporting, roaming, power type, etc.

Key Benefits: 

No need for client-side agent to provide data.

Integration with Catalyst Center’s client 360.

Background: 
• Intel Wi-Fi chipsets make up 90% of enterprise laptops. 
• Intel Analytics enables these clients to provide enhanced 

visibility for faster troubleshooting.

Use Cases

1. Identifying Bad Drivers
2. Validating New Drivers
3. Identifying Bad Hardware
4. Troubleshooting Roaming
5. Identifying Poor Connectivity
6. Identify misbehaving APs

BRKEWN-1267

Intel Analytics Overview
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Cisco IOS XE WLC 
Software

Cisco AireOS WLC 
Software

17.6.1 N/A

Cisco Access Point Hardware

All Wave 2 and Catalyst 11ax APs

Intel Chipset

AC8561, AC9560, AX200, AX201, AX210, AX1650, AX1675

Intel Driver Software

22.50.1

Cisco IOS XE WLC Hardware

Embedded Wireless Controller on the AP and Switch

C9800-CL

C9800-L

C9800-40

C9800-80

BRKEWN-1267 48

Supported Software and Hardware Matrix
Cisco and Inter Chipset Devices
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Detailed Client device 
profile information – 
device model, OS details 

Insights into the clients 
view of the Neighboring 
Access Points with RSSI 
information

Provide clarity into the 
reliability of connectivity – 
client disassociation 
details

BRKEWN-1267

Apple iOS Analytics
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Device Type iPhone iPad

Device Hardware iPhone 7
Internal Name: iPhone9,1 and iPhone9,3

iPhone 7 Plus
Internal Name: iPhone9,2 and iPhone9,4

Or Newer

iPad (9.7-inch) 6th Gen or later
Internal Name: iPad7,5and iPad7,6

iPad (9.7-inch) 5th Gen
Internal Name: iPad6,11 and iPad6,12

iPad Pro (12.9-inch, 2nd gen)
Internal Name: iPad7,1and iPad7,2

iPad Pro (10.5-inch)
Internal Name: iPad7,3 and iPad7,4

Apple iOS Software 11.0 and higher 11.0 and higher

Cisco AireOS Software 8.5+ 8.5+

Cisco IOS XE Software 16.12.3+ 16.12.3+

1st Gen, iPad Pro 2015/2016 model ( iPad6,3/6,4/6,7/6.8)is not supported

BRKEWN-1267 50

iOS Device Support for Cisco Apple Analytics
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v Displays the meeting for 
client with MS Teams 
and Network APM score

v View quality details from 
MS Teams and Network 
side by side

Scores from MS Teams 
server and Netflow

2.3.5.x

51

MS Teams Integration
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v Displays the meeting for 
client with Webex Teams 
and Network APM score

v View quality details from 
Webex Teams Control 
Hub and Network side by 
side

Scores from Webex 
Teams Control Hub and 
Netflow

52

Webex Teams Integration



Use Case 5: Proactive 
Troubleshooting of Wireless 
Client Onboarding Issues
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Track the Worst performing Sites > Buildings > Floors > 
APs

Provides Analytics based on different Onboarding KPIs

Provides detailed analytics for each KPI

Summary and Insights

Impact Analysis

Onboarding Attempts

Onboarding Duration

Connection Speed

Roaming Attempts

Roaming Duration

Coverage 

*This feature requires AI Analytics to be enabled

BRKEWN-1267 54

Site Analytics
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v Overview of how 
the sites are doing

v Which are my worst 
performing sites?

v Which site do we 
need to investigate 
proactively?

BRKEWN-1267

Site Analytics – Client Health Dashboard
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v Each KPI can be 
tracked till floor 
level to 
understand which 
building/floor is 
contributing to 
poor performance

v Granular view into 
the exact time 
when the issue 
was seen

BRKEWN-1267

Site Analytics Dashboard - Area
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v Each KPI can be 
tracked till floor 
level to 
understand which 
building/floor is 
contributing to 
poor performance

v Granular view into 
the exact time 
when the issue 
was seen

BRKEWN-1267

Site Analytics Dashboard - Building
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v Each KPI can be 
tracked till floor 
level to 
understand which 
building/floor is 
contributing to 
poor performance

v Granular view into 
the exact time 
when the issue 
was seen

BRKEWN-1267

Site Analytics Dashboard - Floor
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v Summary and Insights about the exact reason for failure

v Drill down from Site to AP level to understand which AP is seeing the worst behavior

BRKEWN-1267

Site Analytics Dashboard – Summary and Insights
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v All the KPIs are customizable based on the expected values for a customer network

BRKEWN-1267

Site Analytics - Settings



© 2023  Cisco and/or its affiliates. All rights reserved.   Cisco Public© 2023  Cisco and/or its affiliates. All rights reserved.   Cisco Public#CiscoLiveAPJC 61

Track different KPIs for wireless clients in buildings

Dynamic Baselining of KPIs threshold using ML

Identify Building crossing the Dynamic threshold

Insights and Root Cause Analysis

AI-Driven Issue Generation

Onboarding Time

Onboarding Failures

DHCP Time

Authentication Time

Association Failures

BRKEWN-1267

Baselines
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v Each bubble is a 
building

v Size of bubble 
indicates number 
of clients

v Red bubble 
indicates an AI 
Issue in that 
building

v Click on a building 
to view the 
detailed baselines 
for that building

KPI Selection

BRKEWN-1267

Baselines Dashboard
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Filter for KPI, SSID, WLC
v Green depicts the 

dynamic threshold 
predicted by ML

v Blue depicts the 
Realtime data

v The Realtime data for 
Onboarding Time is 
greater than the 
baseline indicating an 
issue

v DHCP Time is also 
seen to be more than 
the baseline

BRKEWN-1267

Baseline for Onboarding KPIs for a Building
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v View Details to give 
more insights into 
Onboarding Time

v View Onboarding Time 
by Floor and Endpoint 
Types

v Impact Analysis

v AP List

BRKEWN-1267

Baseline Detail for Onboarding Time
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v Dynamic 
baseline/threshold

v Suppress Global 
issues to reduce 
noise

v Onboarding, 
Throughput Issues 
for Wireless 
Clients

BRKEWN-1267

AI-Driven Issues
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Issue Summary

v Impact Summary
v Problem Details

Baseline Summary 
of specific issue

BRKEWN-1267

AI-Driven Issues – Drill Down
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Details on Impacted clients 
by floor with redirect link to 
client 360

Top 10 Impacted APs for 
selected Issue type

BRKEWN-1267

AI-Driven Issues - Impact
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v Probable network 
Caused for the issue 
like AAA Auth Fail

v Correlation of KPIs 
during the time of 
issue to get insights

v Ability to add various 
KPIs 

BRKEWN-1267

AI-Driven Issues – Root Cause Analysis
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v Radios with high 
percentage of failed 
onboarding 

v View of The Fail Stage, 
Fail Reason and Detail

BRKEWN-1267

AI-Driven Issues – Root Cause Analysis
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v Shows Radios with highest failed Onboarding % and failed client count

BRKEWN-1267

AI-Driven Issues – Root Cause Analysis
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v Areas to look into for 
remediating the Issue

BRKEWN-1267

AI-Driven Issues – Suggested Actions



Use Case 6: Proactive Identification 
of APs with Poor Client Experience
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v Identify APs giving a poor client experience using ML

v Pinpoint the KPI (ex. High AP Density) causing the poor experience along with root cause

v ML system that measures and benchmarks  client experience parameters across AP’s (RSSI, 
SNR, Interference) to identify poor performing APs in a 4-week time window.

BRKEWN-1267

AP Performance Advisories
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v Low Density APs is identified because it has higher Transmit Power than reference Radios  

v Reference Radios are determined by analyzing 4-week data using ML

v Impacting Radios Identified

BRKEWN-1267

AP Performance Advisories – Low AP Density 5 GHz



© 2023  Cisco and/or its affiliates. All rights reserved.   Cisco Public© 2023  Cisco and/or its affiliates. All rights reserved.   Cisco Public#CiscoLiveAPJC 75

v Client Experience 
KPIs per AP – 
Identify impact on 
the client end on 
per AP level

v Low RSSI and SNR 
as compared to the 
reference Radios

BRKEWN-1267

AP Performance Advisories – Low AP Density 5 GHz
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v Radio Specific 
Root-Cause 
Context – Problem 
AP showing high 
power level as 
compared to 
reference Radios

v What are the 
Reference APs?

BRKEWN-1267

AP Performance Advisories – Low AP Density 5 GHz
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v Can I compare the 
problem APs with the 
reference APs?

v Network Heatmap for All 
APs over a month
using custom selectable, 
interested KPI

v Sort by Building, Bands

v Can be broken down to 
daily view as well

BRKEWN-1267

Network Heatmap



Use Case 7: RF Optimization for 
Different kinds of Deployment using 
AI-Enhanced RRM
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Anonymized
RF data

2

RF data

1

AI-based 
data and
events

3

Decisions 
configured 
via Cisco DNA 
Center 
Automation 

5

Exceptional AI-Enhanced
wireless experience!6

RRM control 
Center
populated

4
Catalyst Center

Assurance and Automation

Catalyst® 9800 controller
Wave 2 and 11ax APs

Network infrastructure

AI-Enhanced RRM is built into
Cisco’s AI Cloud.

AI processes 2 weeks of RF data
to discover patterns.

Proactive optimizations make 
Wi-Fi exceptional.

AI-Enhanced RRM algorithms

AI Cloud

BRKEWN-1267

AI-Enhanced RRM architecture and data flow
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Traditional RRM

Optimizations are reactive and limited 
by WLC resources.

Configurations require tuning by 
wireless experts.

Visibility into RRM decisions and 
benefits are limited.

Troubleshooting requires CLI access 
and knowledge of debug commands.

Optimizations are proactive and 
powered by Cisco’s AI Cloud.

Configurations are simplified and have 
AI-assisted recommendations.

Visibility into RRM decisions, per-site RF 
Analysis, recommendations and impacts 
on a dashboard.

Troubleshooting made easy with a 
30-day time travel and ability to 
download all CLI in a zip file.

AI Cloud
AI-Enhanced RRM algorithms

BRKEWN-1267

AI-Enhanced RRM is much better than traditional RRM
Easy Configuration, Complete Visibility, Improved Serviceability
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Give AI-Enhanced RRM 
cloud access in Settings1 Create an AI RF profile2

Assign AI RF profile to a 
building, and provision your 
Catalyst® 9800 and APs

3

BRKEWN-1267

Easy 3-step deployment workflow
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Basic settings
Band, busy hour, and RRM services

Define how often RRM
optimizes Wi-Fi during period

Advanced settings
Channel width, available channels, data rates, etc.

BRKEWN-1267

Single pane for all RRM configurations



© 2023  Cisco and/or its affiliates. All rights reserved.   Cisco Public© 2023  Cisco and/or its affiliates. All rights reserved.   Cisco Public#CiscoLiveAPJC 83

RRM Summary RRM Simulator

AI Driven Actionable Insights

RF Performance

BRKEWN-1267

AI-Enhanced RRM Visibility
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Utilization per 
channel

AP Radios and 
Radar per channel

BRKEWN-1267

AI-Enhanced RRM Visibility (Continued)
Visualize how co-channel interference and high utilization are minimized
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Spatial Density Radio power 
distribution 

Serviceability

BRKEWN-1267

AI-Enhanced RRM Visibility (Continued)
Visualize RF Coverage and serviceability
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Refer to the Cisco AI-Enhanced RRM Deployment Guide for detailed instructions.

Cisco IOS® XE WLC software

17.7.1 and later

Catalyst Center software and licensing

2.3.3.6 and later 
with Cisco DNA Advantage license 

Cisco® access point hardware

All Wave 2 and Catalyst® 11ax and 6E access points

Cisco IOS XE WLC hardware

Catalyst 9800-CL Catalyst 9800-L Catalyst 9800-40 Catalyst 9800-80

BRKEWN-1267

Software and hardware support matrix

https://www.cisco.com/c/en/us/products/collateral/wireless/catalyst-9800-series-wireless-controllers/ai-enhanced-rrm-dg.html
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Wireless Assurance Data Collection using Telemetry

Proactive & Reactive Troubleshooting of Wireless clients

Proactive Identification of APs giving poor client experience

RF Optimization using AI-Enhanced RRM

Summary
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Session Surveys

We would love to know your feedback on this session!

• Complete a minimum of four session surveys and the overall event surveys to claim a 
Cisco Live T-Shirt

89BRKEWN-1267
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Continue 
your education

• Visit the Cisco Showcase for
related demos

• Book your one-on-one
Meet the Expert meeting

• Attend the interactive education 
with DevNet, Capture the Flag, 
and Walk-in Labs

• Visit the On-Demand Library 
for more sessions at 
www.CiscoLive.com/on-demand
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http://www.ciscolive.com/on-demand
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