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WaveTestE 90 / WaveTestE 20

WaveTest is a powerful Traffic Generator / Analyzer capable of generating thousands of independent client
sessions, each representing a unique user of the network. It offers native IEEE 802.11 a/b/g/n interfaces as
well as 10/100/1000 Mbps Ethernet interfaces. Using WaveTest, network traffic can be accurately, repeatedly
and precisely created. WaveTest offers unique insight into the functionality, quality and performance of the
network, or network component, under test.

WaveTest 90
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MINIMIZE COST OF OWNERSHIP AUTOMATION i 10X MORE
AReduce test time from days to minutes EFFICIENT
Alncrease test coverage ARun hundreds of tests unattended
AReveal bugs early in QA cycle AUninterrupted operation for extended periods of time
AcComplete control over large scale deployment
\ JAS scenarios )
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REPEATABILITY = CONFIDENCE GO BEYOND CONFORMANCE &
AGet to root cause & solve problems faster INTEROPERABILITY
AAvoid pitfalls when testing with off-the-shelf clients AScale to thousands of stateful and independent clients
AQuantify real world deployment scenarios
AStress test a complete WLAN network
. J \_ J

Large Scale Testing

WaveTestis a chassis-based test system which utilizes individual WaveBlades for traffic generation and analysis:

AEach WaveBlade supports up to four AEach WaveTest 90 supports up to 9 AReal-time port statistics, per flow statistics,
independent traffic generator / performance WaveBlades with a combined capacity of packet filters, triggers and capture
analyzers 18,000 individual WLAN clients (STAS) capabilities for precise analysis

AEach WaveBlade traffic generator / AGenerate and analyze traffic between WLAN  ABuilt-in client mobility allows precise roaming
performance analyzer emulates up to 500 clients and Ethernet clients / servers or of each and every client between any Access
WLAN or 1,000 Ethernet clients across mobile WLAN clients Points, at pre-determined time or power
single or multiple subnets AMultiple traffic flows per client are supported ~ Settings

AGigabit Ethernet traffic generation and with each flow offering stateful traffic at
analysis at full wire-speed layers 2 through 7
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Real-World Stateful W] AN Client Traffi;ci"é:e{hpdgait.io.n_:.
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AThe WaveBlade traffic scheduler offers fully interleaved traffic flows, AClient contention can be precisely emulated, guaranteeing real-
creating real mobile clients contending for the shared medium world behavior in every test iteration
AThe traffic scheduler dynamically adjusts offered load to AcClient behavior is individually controlled providing accurate control
approximate intended load with load resolution of better than 0.5% of 802.11, 802.3, and IP characteristics, including power, medium

access control, authentication and encryption, frame size and rate

client 2
STARTS
re-authentication

client 2
COMPLETES
re-authentication

client 2
de-authenticated
by Device Under Test

Scheduler/
Timing Generator

intended
traffic

1 second

AEach client supports the full MAC per 802.11 standard
A802.1X supplicant supports full EAP stack per client

AUpper layer protocols (e.g., DHCP and TCP) are implemented using
independent protocol state machines

AAIl state machines for all clients run concurrently

AEvery client independently updates its state based on channel
conditions e.g. 802.11n clients using protected-mode when .802.11g is
detected

AEach Stateful client implements:
o Carrier deference
o Collision sensing
o Random back-off
oRetransmission
o Collision emulation

AMulti level scheduler enables optimum channel utilization, multiple
traffic flows per client, and mixing of Constant Bit Rate voice/video
traffic with Best Effort data traffic

Client Scheduler

Encryption Engine

ADVANTAGES STATEFUL BEHAVIOR OF EVERY CLIENT
AExercise and stress AP client state table with various client AlLayer 2 - 802.11
connection speeds and RSSI levels at unprecedented scales oFully Stateful MAC implementation as per IEEE 802.11
Averify APds ability to handl e conlavérnetep/p802. 1x port authenticat
and 802.11i key handshakes for high client loads o Fully Stateful implementation as per IETF RFC-793, with TCP
AQualify effectiveness of IDS/IPS and DoS security policies and their Congestion Control (as per IETF RFC-2581), including slow
impact on AP performance start, congestion avoidance, fast retransmit, and fast recovery
AEval uate APOs 802.11e/802. 1D/ VLAN/ Ssiind aibr&sTeH trafd@géneration / analysis on every
mechanisms to prioritize different traffic types WaveBlade port

AAssess robustness of AP6s buffer ma gperglévN&iéht ind@énbent!staté@rfachma | anci ng
schemes with clients at different power management, FER levels, 01,000 Stateful TCP flows maintained, per WaveBlade port

data rates . .
AComprehensijve set of TCP connection stats

AQuantify AP6s data plane perfor ma e sin f wW. pac ts of .
different sizes, protocol types, encryptions and rates K‘V\fav_erliE- Iieal _g/orld ver?lcal |n8ustr|es deeployment scenarios
provides pre-configured and easy to model real-world deployment
scenarios to study end-users QoE (Quality of Experience)
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Ease of Use

AThe WaveTest offers fully-integrated use-models:

oWaveDynamixi A user interface offering comprehensive, real-
time control and results for functional testing

oWaveApps - Fully automated tests offering rapid benchmarking

and romaing analysis of Network Under Test

oWaveQoET End-user Quality of Experience measurements for
typical network deployments: corporate office, healthcare,
retail, warehouse, hospitality, hot-spot, etc.

AcConfiguration data, test control, and results are all seamlessly
transferable between all use models

ATest results are collected and displayed using an extensive set of
predefined counters, user defined counters, triggers and filters, as
well as a 256 MB capture buffer per WaveBlade port

AComprehensive, management level reports are created
automatically in PDF format at the conclusion of each test, and
include:

o Test details; date, version numbers, etc.
oMeasured results

o Expected results

o Explanation of how to interpret results

WaveTest system applications are broadly classified into five categories:

DATA PLANE TEST APPLICATIONS

AUnicast Throughput AMulticast Forwarding Rate
AUnicast Forwarding Rate  AMulticast Roaming
AUnicast Packet Loss ATCP Goodput

AUnicast Latency APower Save Throughput

CONTROL PLANE / SECURITY APPLICATIONS

ARoaming Benchmark
ARoaming Stress

AClient Association
Database Capacity

AAP Load Balancing
AConnection Stress Test

AConcurrent Connections
Test

AThin AP Failover Test

A802.11 Frame Generator /
Attack Generator

AAAA Server / RADIUS
Authentication capacity

AMulticast Roaming
ATCP Goodput
APower Save Throughput

END-USER QOE (QUALITY OF EXPERIENCE
INCLUDING VOICE & VIDEO

AwaveQoEi Real world deployment scenarios & measurement of
end-user QoE

AVolP Call Capacity and performance
AVideo capacity and performance

AQoS Service Differentiation

ARoaming Service Quality (VolP Roaming)
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WLAN CLIENT FUNCTIONALITY &
PERFORMANCE

AMobile WLAN client device operation in ideal conditions

AMobile client device operation in real world conditions with eco-
system traffic present

AExpected end-user experience
ARoaming/mobility impact on end-user experience

INTEROPERABILITY TESTING

Alnteroperability of mobile WLAN clients with various Access Points
Awide range of WLAN enabled client devices supported

olLaptops

o VoWLAN handsets

oPDAs

oScanners

oWLAN enabled medical monitoring systems

oWLAN enabled video gateways



