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About this Guide

In About this Guide...

This portion of the user guide covers the following topics:

Purpose....2
Audience....2
Manual Content....2
Conventions..... 4
Related Manuals....5
Online Help....5

How to ContactUs....6
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About this Guide

Purpose

Purpose
This user guide provides information on all procedures required to perform tests using
AST |1 3.10 application software. This includes details on software installation,
connection procedures, test setup and operation, and test results interpretation.

Audience

Thisuser guideisfor users of AST 11 3.10 software. It is assumed that users of this guide
are familiar with Microsoft Windows and SmartBits equipment, and have an intermediate
knowledge of data communications theory.

Manual Content

This guide contai ns the following sections:

Section Description

Chapter 1, “ AST Il Overview” Provides an overview of AST I, including
information on itsfeatures, supported hardware,
and a summary of the AST Il tests.

Chapter 2, “ Basic AST |l Theory! Provides information on the basic theory of
AST Il, including general test terminology, test
methodol ogy, and the basic steps to set up and

run tests.

Chapter 3, “ Install and Connect” Provides information oninstalling AST |1 and
connecting your PC, SmartBits chassis, and
DUT.

Chapter 4, “ Basic Navigation and Provides information on how to use the various

Tools” windows of AST II.

Chapter 5, “ General Test Setup”’ Provides information on general test setup

including reserving and configuring ports, and
setting the test options and frame setup
parameters common to all AST 11 tests.

Chapter 6, “ Forwarding Test” Describes the Forwarding test, including test
methodol ogy, parameter setup, and test results.

Chapter 7, “ Congestion Control Test.” Describes the Congestion Control test,
including test methodol ogy, parameter setup,
and test results.
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Manual Content

Section

Chapter 8, “ Address Learning Test”

Description

Describes the Address Learning test, including
test methodology, parameter setup, and test
results.

Chapter 9, “ Address Caching Test”

Describes the Address Caching test, including
test methodology, parameter setup, and test
results.

Chapter 10, “ Error Filtering Test”

Describes the Error Filtering test, including test
methodol ogy, parameter setup, and test results.

Chapter 11, “ Broadcast Forwarding
Test”

Describes the Broadcast Forwarding test,
including test methodol ogy, parameter setup,
and test results.

Chapter 12, “ Broadcast Latency Test”

Describes the Broadcast Latency test, including
test methodol ogy, parameter setup, and test
results.

Chapter 13, “ Forward Pressure Test”

Describes the Forward Pressure test, including
test methodol ogy, parameter setup, and test
results.

Appendix A, “ Search Algorithms?”

Lists the search agorithms that are used by
various tests in Search mode.

Appendix B, “ Formulas”

Liststhe formulas that are used by AST 1l to
ca culate various values such as the Interburst
Gap (IBG).

Appendix C, “ Valid Test Parameter
Values!”

Liststhe valid parameter ranges for many of the
test parameters common to the various AST 11
tests.

Appendix D, “ Test Results Counters”

Lists and describes the test results counters for
al of the AST Il tests.

Appendix E, “ ESD Requirements”

Explains the proper process for handling and
storing electrostatic discharge sensitive (ESDS)
devices, assemblies, and equipment.

Appendix F, “ Fiber Optic Cleaning
Guidelines’”

Presents guidelines for maintaining clean fiber
optic components.

Appendix G, “ Revision History”

Describes the changes to this document since
the last revision.

Index

A comprehensive index of termsused in the
manual.
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About this Guide
Conventions

Conventions

A
A

This guide uses the following typographical conventions. These conventions cover the
usage of bold and italic font styles, font types, and how important information isindicated
in SmartBits documentation:

¢ Italicsareused toindicatetitles of books, volumes, documents, sections of documents
(such as chapters), window names, tabs, options, field or parameter names, and for
general emphasis. For example:

*  The SmartFabric User Guide describes tests devices used in SANs (Storage Area
Networks).

»  The Traffic area of the window contains four options.
* Thetest results provide information on the frame loss of the device.

* Bold isused in procedures to indicate the following: selections or choices made
during a procedure (such as menu options you choose, or tabs or buttons you click),

the parameter or option you are specifying a value for in a procedure, and the values
for parameters or options. You also use it to indicate directory paths. For example:

»  To connect to your SmartBits chassis click the Connect button or choose Tools >
Connect.

* Totransmit traffic for 10 seconds for each iteration of the test, enter 10 in the Test
Duration field.

»  The configuration files are automatically saved to the Config folder that was cre-
ated when you installed WebSuite/Firewall (C:\Program Files\Config).

®* courier isused to indicate text you enter or input or for code samples.

* Theterms DUT and device under test aswell as SUT and system under test are used
interchangeably in this guide. DUT/SUT is also used to indicate either.

* Theterms packet and frame are used interchangeably.

The term SmartCard refers to a printed circuit board used in a SmartBits 200/2000
chassis. The term module generaly refersto aprinted circuit board used in a SmartBits
600/6000B/6000C chassis. Theterm card is often used in SmartBits software applications
and in this manual to refer to either type of circuit board.

Notes, cautions, and other important user information are shown as follows:

Note: Calls attention to additional information or explanation.

Caution: Callsattention to procedures or practices that should be followed to avoid dam-
ageto hardware, or corruption and possible loss of software files and/or data.

Warning: Callsattention to operating procedures or practices that should be followed to
avoid bodily injury or damage to equipment.

4
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Related Manuals

Important: Callsattention to important information or characteristics that might be over-
looked.

- Tip: Callsattention to helpful information about a product's operation or setup that eases
y its use.

? Indicatesthe beginning of a procedure.

Related Manuals

Additional manuals related to this AST 1l User Guide are listed below. All of these
manuals are available in the Product Literature area of the Spirent Communications
website at www.spirentcom.com.

Online Help

AST Il APl User Guide. Describes how to implement AST |1 tests by using
customized command lines. The APl may be used in either a PC or UNIX
environment.

SmartBits System Reference Manual. Describes all SmartBits hardware, accessories,
and software applications.

SmartBits 200/2000 I nstallation Guide. Explains the general hardware installation
procedure for the SmartBits 200/2000 chassis. Also contains troubleshooting and
cable information.

SmartBits 600/6000B/6000C Installation Guide. Explains the general hardware
installation procedure for the SmartBits 600/6000B/6000C chassis. Also contains
troubleshooting and cable information.

AST |l provides online Help for al windows and tabs. You can access online Help using
one of the following methods:

From the window you want Help about, press the F1 key.
Choose Help > Contents to view the entire contents of the Help file.

Choose Help > Sear ch to search by a specific topic or word.

AST Il User Guide | 5
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How to Contact Us

Technical support is available Monday through Friday between 07:00 and 18:00 Pacific
Standard Time.

To obtain technical support for any product, please contact our Technical Support
Department using any of the following methods:

Toll Free:  1-800-SPIRENT (1-800-774-7368)
(available in the U.S. and Canada)

Phone: 1-818-676-2300
Fax: 1-818-880-9154

E-mail; support@spirentcom.com

In addition, the latest versions of user manuals, application notes, and software and
firmware updates are available on our website at:

http://support.spirentcom.com

Company Address

Spirent Communications, Inc.
26750 Agoura Road
Calabasas, CA 91302

USA
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Chapter 1
AST Il Overview

In this chapter...

This chapter covers the following topics:
o What Is ASTII?....8
e  WhyTest with ASTII?....10

o Summary of AST Il Tests . ... 11
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Chapter 1: AST Il Overview
What Is AST II?

What Is AST II?

AST Il isan industry-standard performance analysis tool for testing Layer 2 LAN
switching devices. AST Il consists of tests based on RFC 2285 and RFC 2889, which
specify the terminology and methodology for use in benchmark testing of LAN switching
devices.

The various AST |1 tests allow you to measure key performance criteria of your LAN
switching devices such as:

*  Throughput
* Frameloss
¢ Latency when forwarding broadcast traffic.

* Performance under congested conditions, including:
» Determining if head of line blocking exists
* Determining if forward pressure exists

* Address handling, including:
* Addresslearning rate
»  Address caching

For information on the features, capabilities, supported RFCs, and alist of the various
AST Il tests, see the following sections:

* Features and capabilities of AST |1, see page 9.
* RFCssupported by AST I, see page 10.
*  Summary of the various AST Il tests, see page 11.

8
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What Is AST 11?7

Features and Capabilities

AST |l provides the following features and capabilities:

Tests single or multiple devices in a system configuration
Supports multi-chassis operation

Supports multiple users

Note: The SmartBits System Reference manual that was provided with your
SmartBits chassis includes detail s on multi-chassis and multiple user operation.

* Provides configurable test parameters such as the following (the availability of
the specific parameters depends on the test being used):

» Test mode (Profile or Search)
*  Number of trials

e Duration

* Framesize
* Burstsize
e Load

*  Number of portsin the test
o Traffic distribution and direction
*  Number of addresses per port

Note: See“ General Test Terminology” on page 14 and the Glossary for definitions
of these terms and other key AST Il terms and concepts.

Scalableto 1023 ports. Depending on the type of test, a port can transmit, transmit and
receive, or just receive.

Allows you to set up a SmartCard/modul e port as amonitor port to record the test
frames and non-test frames transmitted by the DUT/SUT during tests (not available
for al tests).

Allows you to save test configurations and test resultsto asingle .ast file.
Allows you to load atest configuration file to configure tests easily.

Test results can be viewed in chart or tabular format (the charts can be exported as
HTML files).

Tabular test results can be exported in .csv format and opened later in applications
such as MS Excel.

Real-time counters can be viewed as events occur during a test.

AST Il User Guide | 9
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Supported RFCs

Supported RFCs

AST |l supports to the following RFCs:
¢ |ETF RFC-2285, “Benchmarking Terminology for LAN Switching Devices.”
* |ETF RFC-2889, “Benchmarking Methodology for LAN Switching Devices”

Why Test with AST II?

AST Il provides a series of tests that you can use to measure key performance criteria of
Layer 2 LAN switching devices. The tests enable you to simulate extreme conditions to
determine how the device performs. For example, you can use AST Il to measure not only
the frame loss and throughput of a LAN switching device, but you can simulate
congestion on the test ports of the device to see how it responds to congestion.

The ability to test devices by simulating real-world conditionsis a valuabl e tool that can
be used to:

* Veify the functionality and performance of LAN switching devices.

* Accelerate the development and deployment of LAN switching technology.

Benefits of Performance Testing with AST I

In performance testing, AST 1l enables you to:

¢ Identify performance issues and boost product performance. AST |1's high port
density allows you to test the capacity of the backbone of the DUT/SUT using
hundreds of ports.

*  Perform comparative product testing.

*  Generate comprehensive performance test results for publication in industry-
sponsored comparative analyses and reports.

¢ Shorten your development cycle and reduce your testing effort. AST Il'srepeatable
tests and short test times reduce the overall development cycle.

AST Il Answers Key Performance Questions

AST Il can provide answers to the following questions:

* What isthe throughput of the DUT/SUT, and how do increasesin the load, frame size
and burst size affect throughput?

* What isthe frameloss at a certain load, and how do increases in the load affect
frame loss?

* How well doesthe DUT/SUT forward broadcast traffic, and what is the latency?
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Why Test with AST I1?

* How doesaDUT/SUT handle congestion, and does head of line blocking or forward
pressure exist?

*  What isthe maximum rate at which the DUT/SUT can learn addresses?

* What isthe maximum number of addressesthe DUT/SUT can handle?

* |sthe DUT/SUT ableto filter errored frames (such as undersized or oversized
frames), and what types of errors does it have trouble filtering?

* How doincreasesin the load, frame size, and burst size affect error filtering
performance?

Summary of AST Il Tests

Table 1-1 lists and describes each AST 11 test. For detailed information about a particular
test, see the test’s specific chapter in this manual.

Table 1-1. Summary of AST Il Tests

Test

Forwarding Test

Description

Allows you to determine the overall forwarding performance of the DUT/
SUT including frame loss rate and throughput using fully-meshed, partially-
meshed, or non-meshed traffic distributions. See Chapter 6, “ Forwarding
Test”

Congestion Control Test

Allowsyou to determine how the DUT/SUT handles congestion and if head
of line blocking exists. See Chapter 7, “ Congestion Control Test.”

Address Learning Test

Allows you to determine the address learning rate of the DUT/SUT (the
maximum rate at which the DUT/SUT can learn addresses). See Chapter 8,
“ Address Learning Test”

Address Caching Test

Allowsyou to determine the address caching capacity (the maximum
number of addresses) the DUT/SUT can handle. See Chapter 9, “ Address
Caching Test”

Error Filtering Test

Allows you to determine the error filtering performance of the DUT/SUT.
Y ou can specify various error types for the test. See Chapter 10, “ Error
Filtering Test”

Broadcast Forwarding Test

Allowsyou to determine the forwarding performance of the DUT/SUT when
forwarding broadcast traffic using one-to-many or many-to-many traffic
distributions. See Chapter 11, “ Broadcast Forwarding Test.”
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Why Test with AST II?

Table 1-1. Summary of AST Il Tests (continued)
Test Description
Broadcast Latency Test Allowsyou to determine the latency of the DUT/SUT when forwarding

broadcast traffic. This test utilizes a one-to-many traffic distribution. See
Chapter 12, “ Broadcast Latency Test”

Forward Pressure Test Allowsyou to determine how the DUT/SUT handles congestion and to
determine if forward pressure exists. See Chapter 13, “ Forward Pressure
Test”
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Basic AST Il Theory

In this chapter...

This chapter covers the following topics:
e  General Test Terminology.... 14
o General Test Methodology. ... 20

o General Steps to Set Up and Run Tests .. .. 39
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General Test Terminology

General Test Terminology

Table 2-1 lists and defines terms that are used in this guide to describe the various AST 11
tests and parameters and options you will encounter when setting up tests. Be sureto
review these terms before you begin reading the chapters on the individual tests. For
definitions of more common terms and concepts, see the Glossary.

Table 2-1. General Test Terminology

Term

Acceptable Frame
Loss

Definition

The number of frames that can be lost without frame loss being declared during atest. This
parameter is used for the tests that support Search test mode. Frame loss is declared when
the amount of framelossis greater than your specified Acceptable Frame Loss value. This
parameter applies only to the Forwarding and Broadcast Forwarding tests when using

Search mode to measure throughput. See “ Search” on page 18 for details on Search mode.

Backoff Rate

The rate in percent that the Load is decreased for the next iteration of the test after the
DUT/SUT fails (frame loss occurs) at the current Load. This parameter applies only to the
Forwarding and Broadcast Forwarding tests when using Search mode. See “ Search” on
page 18 for details on Search mode. For information on the a gorithms used in Search
mode, see Appendix A, “ Search Algorithms”

Duration

This parameter allows you to specify whether you want to the iterations of the test to run
for a specified amount of time, or if you want the test to run continuously until you
manually stop it (this option is not available for all tests). See* Iteration” on page 15 for a
description of iteration.

There are two options for Duration:

® Seconds: Theiterations of thetest run for the amount of time (in seconds) you specify.
This option is available in both Profile and Search mode.

® Continuous: The test runs continuously until you manually stop it. This option is not
available when the test mode is set to Search. Unlike the Seconds option, the
parameter values (such as Frame Size, Burst Size, and Load), do not vary during the
test. The values used for Frame Size, Burst Size, and Load for the test are the specified
Start values which remain constant throughout the test. This option is useful if you
want to test how the DUT/SUT handles traffic when the Frame Size, Burst Size, and
Load are constant.

Note: When you select Continuous, you can not specify the number of trials (the Number
of Trials parameter is disabled). In addition, al of the test parameters that are required to
define the test when in Search or Profile mode (for example, the Step, Stop, Min, and Max
values for Frame Size, Burst Size, and Load) are disabled.
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Table 2-1. General Test Terminology (continued)

Term

Fully-Meshed

Definition

One of the traffic distribution patterns. All ports in the test transmit to every other port in
the test and receive traffic from all other portsin the test simultaneously.

Port 1 ¢ Q Port 3

;

Port 2 4>| Port 4

General Test Setup

Refers to setup required before you can run any AST Il tests. Thisinvolves connecting
your PC, SmartBits chassis, and the DUT/SUT, reserving SmartCards/modul e ports,
configuring ports, setting test options and frame setup options. See" General Stepsto Set
Up and Run Tests” on page 39 for more information.

Iteration

An iteration isthe smallest phase of atest, and occurs within atrial. Different iterations
within the same trial are distinguished by different test parameter value(s). See“ Trial” on
page 19 for the definition of atrial.

Unlike trials, you do not specify the number of iterationsfor atest. AST Il will run all the
iterations necessary based on your test setup. Anytime thereis a change in atest parameter
(for example, Frame Size or Burst Size), anew iteration is started automatically.

Iterations allow you to see exactly how the DUT/SUT performed during the test for a
particular parameter value (for tests with asingle parameter), or parameter values (for tests
with more than one variable parameter). The number of the iteration is displayed in the test
results. See Figure 2-2 on page 26 for a diagram showing iterationsin a sample test.

Monitor Port

A SmartCard/module port that is part of the test but functions differently that the other
enabled portsin the test. The following tests support the use of a monitor port:

* Forwarding

® AddressLearning

®  Address Caching

* Broadcast Forwarding

Setting a port as amonitor port allowsyou to use that port to listen passively and record the
traffic transmitted by specific ports onthe DUT/SUT during the test (including test frames
and non-test frames). The frames that the monitor port receives are recorded in the test

results. You select the port you want to use as a monitor port in the main window when you
select the ports for the test.

Note: In order to use this feature, you must make sure that you:
1. Select the ports on the DUT/SUT that you want to send traffic to the monitor port.

2. Configure the DUT/SUT so that al traffic (including test frames and non-test
frames) from the selected ports are copied to the SmartCard/module monitor port.
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Table 2-1. General Test Terminology (continued)

Term

Non-Meshed

Definition
One of the traffic distribution patterns. All of the non-meshed traffic distribution pattern

options are port pairs. You can set up the test to have a single port-pair, or multiple port-
pairs. There are three options for this traffic distribution pattern.

— Option 1: Bidirectional Ato B and B to A.

Single port-pair Multiple port-pairs

Port 1 W‘ Port 2 Port 1 W Port 2
Port 3 Qp Port 4

— Option 2: Unidirectional Ato B.

Single port-pair Multiple port-pairs

Port 1 @—> Port 2 Port 1 ®—> Port 2
Port 3 @—» Port 4

— Option 3: Unidirectional B to A.

Single port-pair Multiple port-pairs

Port 1 @4—‘ Port2  Portl @ Port 2
Port 3 @ Port 4
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Table 2-1. General Test Terminology (continued)
Term Definition

Partially-Meshed One of the traffic distribution patterns. There are three basic options: one-to-many, many-
to-one, and many-to-many. Since you must also specify the traffic direction (bidirectional
or unidirectional) there are atotal of six possible partially meshed traffic pattern options.

These options are:

Option 1: Many-to-one, bidirectional.
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Table 2-1. General Test Terminology (continued)

Term

Partially-Meshed
(continued)

Definition
—  Option 5: Many-to-many, bidirectional (m-to-n).

M N
-
Port 1 Q Port 3

Port 2 Q;»( ) Port 4

—  Option 6: Many-to-many, unidirectional (m-to-n).

For this option, the
number of (m) ports
and (n) ports does not
have to be equal.

M

N
Port 1 Q Port 3 For this option, the

number of (m) ports
Port 2 QHQ Port 4

Profile

and (n) ports does not

have to be equal.
One of the test available test modes. This mode provides an overall view of the DUT/
SUT’s performance as the test parameter(s) vary (increase). In this mode, you have the
option of specifying the length of the test iterations, or you can choose to run the test
continuously. See“ Profile Mode (Duration set to Seconds)” on page 25 and“ Profile Mode
(Duration set to Continuous)” on page 27 for details.

Resolution

The finest adjustment in percent possible for the Load during the test. This parameter
appliesonly to the Forwarding and Broadcast Forwarding tests when using Search modeto
measure throughput.

The smaller the Resolution value, the more accurate the test results. Smaller Resolution
values also increase test time. If the required adjustment to the current Load is less than the
Resolution, the trial stops.

For example, if your Resolution setting is 5.0%, and the required adjustment to the current
Load isless than 5.0%, thetria stops.

See “ Search” on page 18 for details on Search mode.

Search

One of the available test modes. This mode allows you to use a binary search algorithm to
measure the throughput. See“ Search” on page 18 for details. See Appendix A, “ Search
Algorithms” for information on the search a gorithms used to determine the test
measurements.
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Table 2-1. General Test Terminology (continued)
Term Definition

Test Parameters Refers to parameters that are specific to a particular AST 11 test. Once you have completed
the steps for your general test setup (see “ General Test Setup” on page 15), you must set
the parameters for the test you want to run. The procedures for setting test parameters are
given in the chapters for each particular test.

Trial AST |l enablesyou to repeat atest a number of times without having to reconfigure and
restart the test by alowing you to specify the number of trials for the test. You can choose
to run onetrial or multipletrials. AST Il repeats the test based on the number of trials you
specify. Running multiple trials also allows you to test the consistency of the performance
of the DUT/SUT over a number of trias.

If you specify more than one trial, AST |1 reruns the test with the same exact parameter
settings for each trial. Within a trial, test parameters can vary depending on the test and
your test setup. The phase of the test that distinguishes different values for the test
parameter (s) iscalled an iteration (see “ Iteration” on page 15).
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General Test

Methodology

This section provides information on the general test methodology of AST 11, including
the basic phases of the AST |1 tests (see “ Basic Phases of an AST Il Test” below), and the
basic structure of the tests during the testing phase (see “ Basic AST |l Test Sructure” on
page 23).

Basic Phases of an AST Il Test

AST Il test phases include how the application processes input, performs the test, and
returns status information and test results. Each of the phases is described in Table 2-2
below. See Figure 2-1 on page 22 for a diagram of the AST Il test phases.

Table 2-2. Phases of an AST Il Test

Phase

Input Vaidation

Description

All the user-specified arguments are checked for proper (valid) ranges and vaues. If invaid
values are detected, an error message appears.

Test Reset ® All previous port groups are cleared.
® All participating ports are added to test groups.
* All VFDsare cleared.
® All triggers are cleared.
* All alignment and CRC error generation is cleared.
®  Transmit modeis set.
® All port counters are cleared.
Port Validation In the port validation phase, Speed, Duplex, Autonegotiation, Flow Control, and Interface
parameters are set and verified for each port in the test.
Link Check Each port in the test is checked for avalid link before the start of each iteration of the test.

If no link has been established, an error is returned.

Address Learning

Address learning is performed. See“ Setting the Test Options’ on page 94 for details.

Test Setup

Frame transmission parameters are calculated and set for each port. The frame
transmission parameter values can vary based on the Frame Sze, Load, Burst Size,
Duration, Speed, Duplex, and Interface settings.
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Table 2-2. Phases of an AST Il Test (continued)

Phase

Test Iteration

Description

The test ports transmit and receive frames for the specified duration (duration may not
apply depending on the test type). If aport fails to transmit the required number of frames,
an error message appears. If the test phase islong, periodic status reports are performed to
update you with intermediate results.

For details on what takes place during this phase of the test, see the “ Test Methodol ogy”
section of the chapters that cover the tests.

Results

All port counters are read and results are calculated and recorded for the current iteration,
and AST |l preparesfor the next iteration by returning to the Link Check phase. If thisisthe
last iteration, final (summary) results for the entire test are calculated and recorded.
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Basic AST Il Test Structure

This section briefly describes the basic structure of the AST |1 tests. The chapters that
cover the individual tests contain more detailed information on the tests. See “ General
Test Terminology” on page 14 for definitions of terms that are used in this section.

For topics covered in this section on the basic AST |1 test structure are:
*  Number of trials for the tests, see “ Number of Trials” below.
* Test parameters, see “ Test Parameters’ below.

* Test modes, see” Test Modes” on page 24.

Number of Trials

For al of the AST Il test types, you can specify more than one trial for each test. When
you specify more than onetria, the test repeats using the same parameter values based on
the number of trials you specify (for example, if you specify 4 trials, the test repeats 4
times). Using more than one trial per test allows you to determine how consistently the
DUT/SUT performs under the same conditions. See“ Trial” on page 19 for a definition of
trial.

Test Parameters

Depending on the test, from one or three parameters can vary. Since only one parameter
can vary from iteration to iteration, tests with multiple variables may contain many more
iterations than tests with a single parameter. Table 2-3 below lists the parameters for each
test and the order in which the parameters vary.

Table 2-3. Test Parameters

Test Parameter(s) / Sequence of Variation
Address Caching Number of Addresses
Address Learning Address Learning Rate
Broadcast Forwarding 1 Load
2 BurstSze

3 FrameSze

Broadcast Latency Frame Size
Congestion Control 1 Load
2 BurstSze

3 FrameSze

Error Filtering Load
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Table 2-3. Test Parameters (continued)

Test Parameter(s) / Sequence of Variation
Forward Pressure Frame Sze
Forwarding 1 Load

2 BurstSze

3 FrameSze

Test Modes

The various AST |1 tests use different test modes to test the DUT/SUT. Some of the tests
support more than one test mode and allow you to choose the mode (for these tests, you
select the mode when you configure the test parameters using the Test Setup tab). Some of
the AST Il tests are set to run automatically in aparticular mode. Table 2-4 below liststhe
test modes for each AST 11 test and whether or not you need to specify the test mode.

The different test modes are;

* Profile: Provides an overall view of the DUT/SUT’s performance as the test
parameter(s) vary (see Table 2-3 on page 23 for alist of the parameters for each test).
In thismode, you can specify the length of the test iterationsin seconds, or run the test
continuously until you stop it. See “ Profile Mode (Duration set to Seconds)” on page
25 and “ Profile Mode (Duration set to Continuous)” on page 27.

* Search: Measures throughput using abinary search. The test measurements avail able
in this mode vary from test to test. Since Search mode is implemented slightly
differently for some of the tests, there are two sections that discuss Search mode based
on the test type. See* Search Mode (Forwarding and Broadcast Forwarding tests)” on
page 28 and “ Search Mode (Address Learning and Address Caching tests)” on page
34.

Table 2-4. Test Modes

Test Available Test Mode(s)

Address Caching Search only.
You do not need to specify the mode.

Address Learning Search only.
You do not need to specify the mode.

Broadcast Forwarding Profile and Search.
You must specify the mode you want.

Broadcast L atency Profile only.
You do not need to specify the mode.
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Table 2-4. Test Modes (continued)

Test

Congestion Control

Available Test Mode(s)

Profile only.

You do not need to specify the mode.

Error Filtering

Profile only.

You do not need to specify the mode.

Forward Pressure

Profile only.
You do not need to specify the mode.

Forwarding

Profile and Search.

You must specify the mode you want.

Profile Mode (Duration set to Seconds)

Figure 2-2 on page 26 shows an example (partial, not all iterations are shown) of the basic
test structure of the tests that use Profile test mode when Duration is set to Seconds. Using
these settings, the test parameters vary according to your Start rate, Step rate, and Stop rate
settings. The length of each iteration is defined by your Duration setting. In this example:

* The number of trials specified is one. If two or more trials were specified, the test
would repeat using the same exact parameter values and number of iterations.

* Thetest parameters are Load, Burst Sze, and Frame Sze. The values are as follows:

As shown in Figure 2-2 on page 26, only one parameter varies at once, and each time a

Parameter | Values

L oad Start =10%
Step = 10%
Stop = 30%

Parameter | Values Parameter Values

Burst Size | Start=1 FrameSize | Start =64

Step=1
Stop=3

Step = 64
Stop= 192

parameter varies, the test generates a new iteration. See Table 2-5 on page 29 alist al of
theiterations of atest in which these Load, Burst Size, and Frame Size values are used. See
“When is the test complete?” on page 26 for information on when the test stops.
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A\

Load Burst Size Frame Size
Iterations
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Start of
Test

Figure 2-2. Profile Mode (Duration set to Seconds)

When is the test complete?

In Profile mode when the Duration option is set to Seconds, the test stops when all the
trials you specified in your test setup have been completed. If you specified more than one
trial, the test repeats using the same parameter values for each iteration based on the
number of trials you specify.

For example, if you specify 4 trials, the test repeats a total of 4 times. The number of
iterations per trial and the val ues of the specific parameters does not change from trial to
trial.
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Profile Mode (Duration set to Continuous)

Figure 2-3 shows the basic test structure for the tests that use Profile mode when Duration
is set to Continuous. Using these settings, the test parameters remain constant throughout
the test and you do not specify the length of the test. The test runs continuously until you
manually stop it.

E Note: Sincethe length of the test is controlled manually and the parameters do not vary,
the concept of trials and iterations do not apply to when the Duration option is set to
Continuousin Profile mode.

In this example, the test parameters are Load, Burst Size, and Frame Sze. The values are

asfollows:
Parameter | Values Parameter | Values Parameter Values
L oad Sart=10% | Burst Size | Start=1 Frame Size Start = 64

As shown in Figure 2-3, the parameters remain constant during the test.

Burst Size I Frame Size H

M\

Load

64

Start of
Test

Figure 2-3. Profile Mode (Duration set to Continuous)

AST Il User Guide | 27



Chapter 2: Basic AST Il Theory
General Test Methodology

Search Mode (Forwarding and Broadcast Forwarding tests)

Unlike Profile mode, only the Burst Size and Frame Size vary according to your Start,
Sep, and Stop settings when running the Forwarding and Broadcast Forwarding testsin
Search mode (these tests can be run in either mode).

The Load is automatically adjusted up or down from iteration to iteration based on
whether the DUT/SUT passesor fails at the current Load. The amount of adjustment up or
down is determined by the search algorithm the test uses to calculate the Load for the next
iteration.

Since the Load does not increment stepwise asit doesin Profile mode, the Load parameter
optionsin Search mode are different than the options provided in Profile mode. The Load
parameter options in Search mode allow you to specify an initial, minimum, and
maximum Load rate, not a Step rate. This allows you to define minimum and maximum
threshold Load for the test. During the test, the Load is adjusted up or down within the
range defined by the minimum and maximum values. If ether the specified minimum
(Min) or maximum (Max) Load threshold is reached, the current trial stops. For details on
when the test is complete, see “ When is the test complete?” on page 33.

In addition to the differences in the way the Load varies during the test, there are aspects
to Search mode not found in Profile mode when running the Forwarding and Broadcast
Forwarding tests. These additional aspects are:

® Search agorithms

These algorithms are used calculate the Load for the next iteration based on whether
the DUT/SUT passes or fails at the current Load. See Appendix A, “ Search Algo-
rithms” for information on the search algorithms.

* Pasg/fail criteria

The criteria used to determine if the DUT/SUT fails at the current Load. The criteria
vary depending on the type of test you are running. See page 29 for more information.

* Binary search parameters

These parameters allow you to specify the amount of frame loss allowable for the test,
the accuracy of the test, and the rate the Load is decreased after the DUT/SUT fails at
the current Load. See page 29 for more information.

Note: Although the Address Learning and Address Caching tests also use Search mode,
the algorithms, pass/fail criteria, and binary search parameters are not the same as the
Forwarding and Broadcast Forwarding tests. For a description of the Address Learning
and Address Caching tests, see “ Search Mode (Address Learning and Address Caching
tests)” on page 34.

28
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Pass/Fail Criteria

In Search mode, the Load increases or decreases from iteration to iteration automatically

depending on whether the DUT/SUT passes or fails at the current Load when running the
Forwarding and Broadcast Forwarding tests. Table 2-5 lists the criteria used to determine
whether or not the DUT/SUT passes or fails.

For information on the algorithms used to calculate the Load for the next iteration after the
DUT passes or fails, see Appendix A, “ Search Algorithms”

Table 2-5. Pass/Fail Criteria

Test Test Pass/Fail Criteria
Measurement
Throughput Broadcast Forwarding | Based on frame loss.
and . Pass: Frame lossis less than your
Forwarding

Binary Search Parameters

Acceptable Frame Loss setting.

Fail: Framelossis greater than your
Acceptable Frame Loss setting.

Three parameters are required in Search mode that are not required in Profile mode for the
Forwarding and Broadcast Forwarding tests. These parameters allow you to define various
aspects of the binary search. You specify the these parameters using the Test Setup tab
when you configure the test parameters.

Table 2-6 lists the additiona parameters. As shown in Figure 2-3, the parameters remain

constant during the test.

Table 2-6. Binary Search Parameters

Parameter

Resolution

Description

Allowsyou to specify the accuracy of the search. The
Resolution defines the finest adjustment possible in the
Load from iteration to iteration. The smaller the
Resolution value, the more accurate the test results.
See “ Resolution” on page 18 for more information.

Backoff Rate

Allows you to specify the rate that the Load decreases
after the DUT/SUT fails at the current Load. This
parameter is one of the variables used in the algorithms
used to calculate the Load for the next iteration of the
test after the DUT/SUT fails. See Appendix A, “ Search
Algorithms” for more information on the algorithms.
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Table 2-6. Binary Search Parameters (continued)
Parameter Description

Acceptable Frame Loss Allowsyou to specify you acceptable frame loss
threshold for the throughput measurement. If the frame
loss exceeds the specified value, frame loss is declared.

Figure 2-4 on page 31 below shows the basic test structure for the Forwarding and
Broadcast Forwarding tests when using Search mode. In this example:

* The number of trials specified is one. If two or more trials were specified, the test
would repeat using the same initial, minimum, and maximum Load values, and the
same Sart, Sep, and Sop Burst Size and Frame Size values.

* TheLoad, Burst Sze, and Frame Size values are as follows:

Parameter | Values

Load Initial =10%, Min | Resolution = 5%,
= 10%, Max= 30% | Backoff Rate= 0.5%
Acceptable Frame Loss= 100

Burst Size Sart=1 Sep=1 ‘ Sop=3

FrameSze | Sart=64 Sep =64 ‘ Sop= 192

* Asshown in Figure 2-4 on page 31, only one parameter varies at once, and each time
this occurs, the test generates a new iteration. See page 26 for information on when
the test stops.
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Final measurement is
reached (the required
change in the Load for the
next iteration is less than
the Resolution setting).

|
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Iterations
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Iterations 1 through 6

Thefirst iteration beginswith the Load at the specified Initial value, and the Burst Sze and
Frame Size begin at their respective specified Start values. The Load increases from its
Initial value to its Max value in iterations 1 through 6 (this means that the DUT/SUT
passed at each Load level for iterations 1 through 6). With each increase, the Load value
for the next iteration is calculated using the appropriate algorithm.

Note: Each timethe Load reaches its Max value during the test in Search mode, results
are recorded. This allows you to review the DUT/SUT’s performance for that particular
Burst Sze and Frame Size combination.

Iterations 7 through 12

Beginning in iteration 7, the Burst Size increments based on its Step value, and the Load
returnsto its Initial value. The Load increases asit did in iterations 1 through 6 since the
DUT/SUT passes at each of the Load level for these iterations.

Iterations 13 through 15

Beginning in iteration 13, the Burst Sze increments again based on its Step value, and the
Load returnsto its Initial value. In iterations 13 to 15 the Load increases since the DUT/
SUT passes at the Load levels for these iterations.

Initeration 15, the DUT/SUT fails. This means frame lossis declared (frame loss occurred
or it was greater than the specified Acceptable Frame Loss).

Iterations 16

The Load decreases from the level in iteration 15. The new Load value for iteration 16 is
calculated using the appropriate algorithm. The algorithm used depends on whether the
DUT/SUT passes or fails.

The DUT/SUT fails again in iteration 16. Since the required changein the Load for
iteration 17 is less than the Resolution setting, the throughput measurement is reached.

32
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When is the test complete?

In Search mode, each trial stops when one of the following conditions have been satisfied:
* The specified minimum Load threshold is reached (Min).

*  The specified maximum Load threshold is reached (Max).

* Therequired changein the Load for the next iteration (as calculated using the
formulas above), is less than the specified Resolution. For example, if the specified
Resolution is 5, and the required change in Load for the next iteration is 2, the test is
complete.

If you specified more than one trial, the next trial begins. Once all of the specified trials
have been run, the test is complete.

Note: Unlike Profile mode, the number of iterations per trial can vary depending on the
DUT/SUT’s performance. For example, if the DUT/SUT passes at levels where it failed

during other trials, the number of iterations may increase. If the DUT/SUT fails at levels
where it passed in other trials, the number of iterations may decrease.
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Search Mode (Address Learning and Address Caching tests)

The basic test structure for the Address Learning and Address Caching testsin Search
mode is different from the Forwarding and Broadcast Forwarding tests in Search mode.
Unlike the Forwarding and Broadcast Forwarding tests, the Address L earning and Address
Caching tests are run only in Search mode (you do not need to select the mode).

Note: In this section, address tests refers to both the Addresses L earning and Address
Caching test.

For the address tests, the Learning Rate (Address Learning test), or Number of Addresses
(Address Caching test) are automatically adjusted up or down from iteration to iteration
based on whether the DUT/SUT passes or fails at the current Learning Rate/Number of
Addresses. The amount of adjustment is determined by the search algorithm the test uses
to calculate the Learning Rate/Number of Addresses for the next iteration.

The Learning Rate/Number of Addresses parameter options allow you to specify initial,
minimum, and maximum rates for each parameter. This allows you to define the starting
rate, aswell asthe minimum and maximum threshold Learning Rate/Number of Addresses
rates for the test. During the test, the Learning Rate/Number of Addresses are adjusted up
or down within the range defined by the minimum and maximum values. If ether the
specified minimum (Minimum) or maximum (Maximum) threshold is reached, the current
trial stops. For details on when the test is complete, see “ When is the test complete?” on
page 38.

The main differences between the Forwarding and Broadcast Forwarding tests and the
Address Learning and Address Caching tests in Search mode are:

* Inthe address tests, the Burst Size and Frame Size do not vary, they remain constant
throughout the test.

* Inthe address tests, you do not select the test mode.
* The search algorithms used in the address tests are different.

* The address tests do not require the additional binary search parameters used by the
Forwarding and Broadcast Forwarding tests in Search mode.

* The address tests require that you set up amonitor port to detect flooding.

For more information on the search algorithms, and the pass/ fail criteriafor the address
tests, see the following sections.

*  Search agorithms, see Appendix A, “ Search Algorithms”
* Pass/fall criteria, see” Pass/Fail Criteria” on page 35.

Note: Although the addresstests are run in Search mode and utilize a binary search, you
do not to specify any binary search parameters.
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Pass/Fail Criteria

In Search mode, the Learning Rate/Number of Addresses increases or decreases from
iteration to iteration automatically depending on whether the DUT/SUT passes or fails at
the current Learning Rate/Number of Addresses. The criteria used to determine whether or
not the DUT/SUT passes or failsis the same for both tests (see Table 2-7).

For information on the algorithms used to cal culate the Learning Rate/Number of
Addresses for the next iteration after the DUT/SUT passes or fails, see Appendix A,
“ Search Algorithms”

Table 2-7. Pass/Fail Criteria

Test Pass/Fail Criteria
Address Learning Based on whether or not flooding occurred on the monitor port.
and

Pass: FI i i .
Address Caching ass. Flooding did not occur

Fail: Flooding did occur.

Figure 2-5 on page 36 below shows the basic test structure for Address Learning and
Address Caching tests. In this example:

* The number of trials specified is one. If two or more trials were specified, the test
would repeat using the same initial, minimum, and maximum Learning Rate/Number
of Addresses values, and the same Burst Sze and Frame Sze values.

* The Learning Rate/Number of Addresses, Burst Size, and Frame Size values are as

follows:
Parameter Values
Learning Rate/ Initial =10% Minimum = 10% Maximum = 30%
Number of Addresses
Burst Sze 1
Frame Sze 64

As shown in Figure 2-5 on page 36, only one parameter varies at once, and each time this
occurs, the test generates a new iteration. See page 26 for information on when the test
stops.
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Final measurement is reached (the
required change in the Learning
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next iteration is less than the

Resolution setting.

Address Learning and Address Caching Tests)

Figure 2-5. Test Structure (Search Mode,
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Note: For adetailed description of each iteration of this example test, see page 37.

Iterations 1 through 4

The first iteration begins with the Learning Rate/Number of Addresses at the specified
Initial value, and the Burst Size and Frame Size at their respective specified values. The
Learning Rate/Number of Addresses increases from its Initial value in iterations 1 to 4
(this means that the DUT/SUT passed at each Learning Rate/Number of Addresses level
for iterations 1 through 4). With each increase, the Learning Rate/Number of Addresses
value for the next iteration is calcul ated using the appropriate agorithm.

Iterations 5 through 6

Initeration 5, the DUT/SUT fails. This means flooding occurred at the current Learning
Rate/Number of Addresses. The Learning Rate/Number of Addressesis reduced for
iteration 6 using the appropriate algorithm. In iteration 6, the DUT/SUT fails again, and
the Learning Rate/Number of Addresses is reduced again for the next iteration.

Iterations 7 through 8

In both iteration 7 and 8, the DUT/SUT passes. The Learning Rate/Number of Addresses
isincreased from iteration 7 to 8 and 8 to 9 using the appropriate algorithm.

Iterations 9 and 10

Initeration 9, the DUT/SUT fails and the Learning Rate/Number of Addressesis
decreased for iteration 10.

The new Learning Rate/Number of Addresses valuefor iteration 10 is calculated using the
appropriate al gorithm. The agorithm used depends on whether the DUT/SUT passes or
fails.

Since the required change in the Learning Rate/Number of Addresses for iteration 10 is
lessthan 2, thefinal test measurement isreached (both of the addresstests use aresolution
of 2).
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When is the test complete?

In Search mode, each trial stops when one of the following conditions has been satisfied:

*  The specified minimum Learning Rate/Number of Addresses threshold is reached
(Minimum).

* The specified maximum Learning Rate/Number of Addresses threshold is reached
(Maximum).

* Therequired changein the Load for the next iteration is 2.

If you specified more than one trial, the next trial begins. Once all of the specified trials
have been run, the test is complete.

E Note: Unlike Profile mode, the number of iterations per trial can vary depending on the
DUT/SUT’s performance. For example, if the DUT/SUT passes at levels where it failed
during other trials, the number of iterations may increase. If the DUT/SUT fails at levels
where it passed in other trials, the number of iterations may decrease.
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General Steps to Set Up and Run Tests

The genera stepsinvolved in setting up and running tests include: connecting your PC,
SmartBits chassis, and the DUT/SUT, reserving SmartCards/modul e ports, configuring

ports, setting test options and frame setup options.

Table 2-8 lists the general steps required to set up and run an AST 1l test. Refer to the
appropriate section for more information on each step.

Table 2-8. General Steps to Set Up and Run Tests

Step

1

Setting up a SmartBits connection
between your PC and your SmartBits
chassis.

See...

“ Setting up SmartBits Connections” on
page 47.

Connecting AST 1l to your SmartBits
chassis.

“ Establishing a SmartBits-AST |1
Connection” on page 50.

Prepare the DUT/SUT.

“ Preparing the DUT/SUT” on page 53.

Connecting your SmartBits chassis to the
DUT/SUT.

“ Connecting SmartBits to the DUT/
UT” on page 54.

Reserve SmartCards/modules for the test.

“ Reserving SmartCards/Modules for
the Test” on page 85.

Configuring port parameters.

“ Configuring the SmartCard/Module
Ports” on page 88.

Setting the “ Options” and “ Frame Setup”
parameters.

“ Setting the Test Options” on page 94
and “ Setting the Frame Setup
Parameters’ on page 98.

Selecting the type of test you want to run.

Setting test parameters specific to the
test.

10 Starting the test.

11 Viewing test results.

For steps 8 through 11, refer to the
chapter that coversthe test you want to
run.
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Chapter 3
Install and Connect

This chapter provides information on the AST 1l installation requirements, the AST 11
installation procedure, and procedures for connecting your PC, chassis, and DUT/SUT.

In this chapter...

This chapter covers the following topics:

o SmartBits Hardware Requirements.. ... 42
o PC Requirements . ... 44

o Installing AST Il .. .. 45

. Connection Procedures. ... 46
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SmartBits Hardware Requirements

AST |l supports the SmartBits hardware listed in Table 3-1, Table 3-2, and Table 3-3.
Operation of AST II, requires at least one of the supported chassis typesis needed, plus
two or more SmartCards/modul es that are supported by the chassis.

Table 3-1. Supported SmartBits Chassis
Chassis

SmartBits 200

SmartBits 2000

SmartBits 600

SmartBits 6000B

SmartBits 6000C

Table 3-2. Supported SmartBits 200/2000 SmartCards

SmartCard Description

GX-1405B 1000Base-L X Ethernet, 1-port, multi-mode, 850nm

GX-1405Bs 1000Base-L X Ethernet, 1-port, single mode, 1310nm

GX-1420B 10/100Base Ethernet, Copper, 1-port

ML-5710A 10Base-T Ethernet/USB, 2-port, SmartMetrics

ML-7710 10/100Base-TX Ethernet, 1-port, SmartMetrics

ML-7711 100Base-FX Ethernet, 1-port, multi-mode, 1300nm, SmartMetrics
ML-7711s 100Base-FX Ethernet, 1-port, single mode, 1310nm, SmartMetrics
SX-7210 10/100Base-TX Ethernet, MIl, 1-port

SX-7410B 10/100Base-TX Ethernet, 1-port

SX-7411 10/100Base-FX Ethernet, 1-port

42 | ASTIl User Guide



Chapter 3: Install and Connect
SmartBits Hardware Requirements

Table 3-3. Supported SmartBits 600/6000B/6000C Modules

Module

LAN-3100A

Description

10/100Base-TX Ethernet, 8-port

LAN-3101A/B

10/100Base-TX Ethernet, 6-port, SmartMetrics

LAN-3102A 10/100Base-TX Ethernet, 2-port, SmartMetrics
LAN-3200A 1000Base-SX Ethernet, 2-port, multi-mode, 850nm
LAN-3200As 1000Base-L X Ethernet, 2-port, single mode, 1310nm

LAN-3201B/C

1000Base Ethernet, GBIC, 1-port, SmartMetrics

LAN-3300A 10/100/1000Base-T Ethernet, Copper, 2-port, SmartMetrics
LAN-3301A 10/100/1000Base-T Ethernet, Copper, 2-port, TeraMetrics
LAN-3302A 10/100Base-T Ethernet, Copper, 2-port, TeraMetrics
LAN-3306A 10/100Base-T Ethernet, Copper, 4-port, TeraMetrics XD
LAN-3310A 1000Base-X Ethernet, GBIC, 2-port, SmartMetrics
LAN-3311A 1000Base Ethernet, GBIC, 2-port, TeraMetrics
LAN-3320A 10/100/1000 M bps and Gigabit Ethernet Fiber, 2-port, SmartMetrics XD
LAN-3321A 10/100/1000 M bps and Gigabit Ethernet Fiber, 2-port, TeraMetrics XD
LAN-3324A 10/100/1000 M bps and Gigabit Ethernet Fiber, 4-port, SmartMetrics XD
LAN-3325A 10/100/1000 M bps and Gigabit Ethernet Fiber, 4-port, TeraMetrics XD
LAN-3327A 10/100/1000 M bps and Gigabit Ethernet Fiber, 1-port, TeraMetrics XD
LAN-3710AE 10GBase-ER Ethernet, 1-port, 2-dlot, single mode, 1550nm
LAN-3710AL 10GBase-LR Ethernet, 1-port, 2-dlot, single mode, 1310nm
XLW-3720A 10Gbps Ethernet, Optical, 1-port, SmartMetrics
XLW-3721A 10Gbps Ethernet, Optical, 1-port, TeraMetrics

Notes: e For information on the latest firmware levels for the supported SmartCards

and modules, refer to the AST |1 Release Notes shipped with the software.

* To check the firmware of the SmartCards/modules installed in your chassis,
select Help > About within the AST 11 application.
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PC Requirements

An IBM or compatible PC with an available COM port or an Ethernet interface card
Pentium 11 processor 266 Mhz or higher

One of the following operating systems:

e Windows 98, Second Edition

e Windows 2000, Professional Edition, Service Pack 3

* Windows NT 4.0, Professional Edition, Service Pack 6a
* Windows XP, Professional Edition, Service Pack 1

64 MB of RAM for Windows 98

128 MB of RAM for Windows NT

15 MB free hard disk space (for installation)
SVGA monitor with 800 x 600 or better resolution

Optional: For chassis synchronization, either a synchronization cable or two GPS
receivers and antennas, plus an additional SmartBits 200 or 2000 chassis. Refer to the
Using GPSCDMA with SmartBits document that accompanies the GPS unit for more
information.
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Installing AST lI

AST |l can be used with Windows 98/2000/NT/XP systems (see “ PC Requirements’ on
page 44 for the specific operating systemsthat are supported). AST |l ships on aCD-ROM
and is also available from the Spirent Communications Customer Service Center website
at http.support@spirentcom.com.

? Toinstall AST I1, follow the steps below:

1 Toinstall AST Il from a CD, insert the CD into your PC's CD-ROM drive. The AST

Il installer program will launch automatically.
Toinstall AST |l from the Spirent Communi cations Customer Service Center website:

a
b

| A Notes:

Login to the website and select Downloads > All Softwar e from the menu bar.

Under the SmartBits heading, click Applications and then click on the Advanced
Switched Tests 11 (AST 1) listing.

Click the Download button on the Software Downloads AST |1 web page to copy
the . exe fileto your PC, then click on the . exe fileto launch the AST Il
installer program.

Follow the instructions on the installer screensto install AST 11 properly.

3 Afterinstalling AST I, you need to install the key file that enables you to use AST 11
with your particular SmartBits chassis. This key fileis contained on the 3.5-inch disk
that is shipped with the AST Il CD. Insert the disk into your PC and locate the key
file, which appearsin the format Flowkey.txt. Copy thisfile into the AST Il program
directory.

If you are using a purchased version of AST II: If the key fileis not present in
the program directory (or if the key file does not match the chassis to which
you are trying to connect), the application will start up in a 15-minute demo
mode. After fifteen minutes, the application will disconnect from the chassis.
You can restart the application for another fifteen minutes as many times as
you want.

If you are using a demo (10- or 30-day trial) version of AST II:

Demo versions allow you to connect to any chassis and use the software for
the extent of thetrial period. Once the tria period is over, you are
permanently locked out of the software.

To update the firmware for the chassis or modules you plan to use for AST 11
testing, follow the instructionsin the Release Notes for the firmware. You can
also use the Download Manager online help.

To run AST |l with multiple chassis, please contact Spirent’s Technical
Support department for a multiple chassis keyfile (see “ How to Contact Us’
on page 6).
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Connection Procedures

Before you can begin running tests, you must:

* Physically connect your PC to a SmartBits chassis using either an Ethernet or Serial
connection. To do this, see the SmartBits 200/2000 Installation Guide or SmartBits
600/6000B/6000C Installation Guide that was shipped with your chassis.

®  Set up SmartBits connections using AST 1.
* Establish aconnection to a SmartBits chassis using AST I1.
®  Connect the SmartBits chassisto aDUT/SUT.

Synchronizing Chassis

If you are using multiple chassis, synchronize the chassis by using either:
* An Expansion In and Expansion Out port of the chassis and a synchronization cable.

* GPS (Global Positioning System) by connecting a GPS receiver to the SmartBits
chassis and then synchronizing clocks between the various chassis using GPS. For
more information, refer to the documentation enclosed with your GPS equipment.

* CDMA (Code Division Multiple Access) by connecting a CDMA receiver to the
SmartBits chassis and then synchronizing clocks between the various chassis using
CDMA. For more information, refer to the documentati on enclosed with your CDMA
equipment.

Important: When using a multiple chassis arrangement that contains a SmartBits 600,
6000B, or 6000C chassis, you must use a synchronous, CAT-5, straight-through (not
crossover) cable to connect the chassis together. The cable should be one meter (1m) or
less in length (an appropriate synchronous, CAT-5, straight-through cable is shipped with
your SmartBits chassis). The use of the synchronous cable isrequired in order for overall
test results to be accurate (not just latency test results, but all test results).

Also, al of the chassisin the arrangement must be booted in the proper order. You must
first boot the chassis that contains the master clock. Next, wait ten seconds and then boot
the next chassis in the chain. Wait another ten seconds and then boot the next chassis, and
so on. It isimportant that you wait ten seconds before booting the next chassisin line. For
detailed information on multiple chassis operation, refer to the SmartBits 200/2000
Installation Guide or the SmartBits 600/6000B/6000C Installation Guide.
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Setting up SmartBits Connections

Once you have physically connected your PC to the chassis, you need to set up a
SmartBits connection in AST 1l that corresponds to the physical connection (Ethernet or
Serial).

The following procedures explain how to set up both Ethernet or Serial SmartBits
connections. Prior to performing these procedures, your PC must be physically connected
to the SmartBits chassis and AST Il must be installed on your PC.

Setting up an Ethernet or Serial Connection

? To set up an Ethernet or Serial connection between AST |l and a SmartBits chassis,
follow these steps:

1 Make sure that the SmartBits chassisis physically connected to your PC and is
powered on.

2 Inthemain AST Il window, select SmartBits> Connections. The Setup SmartBits
Connections window appears (see Figure 3-1).

* Toadd an Ethernet SmartBits connection, see * Setting up an Ethernet Connec-
tion” on page 48.

* ToaddaSerial SmartBits connection, see“ Setting up a Serial Connection” on
page 49.

Setup SmartBitz Connections

COM Part/IP | Baud RateIP Port | Name | add Seial..

Add|P...

Since no SmartBits connections have Delete
been created yet, no connections appear. —

FEliti..

favells

I it = B e

Cancel

EleLLLEE)

Figure 3-1. Sefup SmartBits Connections Window
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Setting up an Ethernet Connection

1

In the Setup SmartBits Connections window, click the Add I P... button. The IP Con-
nection window appears.

IP Connection E3

|P Address: | 10 . 100 . 14 . 111 44— Enter the IP Address of the chassis here.

Verify the default TCP Port value

) d
TCP Poit: |15385 < (16385) here.

Marme: IEhassis 1| 4— EnteraName to identify the connection here.

This is the name that appears in the Ports
pane of the main window and applies to all of
the ports in the chassis.

(] I Cancel |
x

Click OK.

In the IP Connection window, do the following:

Enter the IP Address of the chassis.

Verify the TCP Port default value (16385). This value does not normally need to
be modified.

Enter a Name for the SmartBits connection. If you do not enter a name, the
default name“SMB” is used.

Click OK. The new SmartBits connection now appears in the Setup SmartBits Con-
nections window as shown below.

Setup SmartBitz Connections

COM Part/IP | Baud RateIP Port | Name | add Seial..
(WE10.100.74.171 16385 .

il

Add|P...

Delete |

Fodify...

The name is the name you
entered in Step 2 above.

Move Up
b ove Do

0K

Cancel

ik

You are now ready to connect to the chassisusing AST Il (see page 50).
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Setting up a Serial Connection

1 Inthe Setup SmartBits Connections window, click the Add Serial... button. The Serial
Connection window appears.

Senal Connection E3
Select the COM Port that you are using to
CoM Port: | ZNG—_—_ connect your PC to the chassis.
_ | Select the Baud Rate here
e efie: ECUUB | (default is 38400).

: . Enter a Name to identify the connection here.
Nae: II:hEISSIS 2 4 This is the name that appears in the Ports
pane of the main window and applies to all of

(] I Cancel | the ports in the chassis.

f Click OK.

2 Inthe Serial Connection window, do the following:
»  Select the COM Port you are using to connect your PC to the chassis.
»  Select the Baud Rate (default is 38400).

» Enter aName for the SmartBits connection. If you do not enter a name, the
default name“SMB” is used.

3 Click OK. The new SmartBits connection how appears in the Setup SmartBits Con-
nections window as shown below.

Setup SmartBitz Connections E3
COM Part/IP | Baud Rate/IF Port | Mame |
COM-2 38400 Chazsiz 2

Add|P...

=T

[elete |
The Name is the name you
entered in Step 2 above. bodify.. |

favells

I it = B e

0K

il

Cancel

You are now ready to connect to the chassisusing AST Il (see page 50).
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Establishing a SmartBits-AST Il Connection

After you have set up the Ethernet and/or serial SmartBits connections that you will need
for testing (see “ Setting up SmartBits Connections’ on page 47), you can actually connect
AST Il to one of the chassis.

* To connect AST |1 toyour SmartBits chassis, follow the steps below:

1 Launch AST Il by double-clicking the AST 1l icon on your PC. The main AST Il win-
dow appears.

2 Choose SmartBits > Connections. The Setup SmartBits Connections window
appears (Figure 3-2).

Setup SmartBitz Connections

COM Part/IP | Baud RateIP Port | Name | add Seial..

O com-2 38400 Chassis 2
1010014111 16385 Chassis 1 Add |P...

[elete

Make sure the checkbox next to the
SmartBits connection you want to Fdadifi..
use is selected. =

favells

I it = B e

LLLEED

Once you select the connection,
click OK. 1

Cancel

i}

Figure 3-2. Setfup SmartBits Connections Window

3 Select the SmartBits connection that you want to use by checking the checkbox next
to the connection.

4 Click OK.

5 Click the Connect button ﬂ on the toolbar.
Once connected, the main window reappears showing the available ports (see
Figure 3-3 on page 51). At the bottom of the main window, the connection indicator
light appears green, indicating that you are connected to the chassis.
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File Edit ‘iew Smartbits

Results  Help

_:Untitled - AstII

Test

=101

e Test Setup | Frame Setupl Dptionsl Card Setupl
Setup & Run
Test Type: tion Cantral
 Test Addresses
Duration————
¥ Seconds I'IU Wumber OF Trials: I'I I Bandom
" Continuous bddiesses I'I =
= Per Poit =
1. Frame Size 2 Burst Size————— 3. Load [Percentage]
Start: |54 jl Start: I'I jl Start: I'ID
Ghep: |54 j Step: I1 j Step: I1IJ
Stop: 1518 j Stop: 1 j Stop: 100
[~ Custom Edit... | [~ Custom Edit... |
= Traffic Distribution
Transmitter 1 Uncongested Receiver ets
Chaz2 141 Chaz2 183 Chaz2 141 Chaz2 1B3
Chaz? 142 Chaz2 184 Chaz? 142 Chaz2 1B4
Chaz2 181 Chaz? 1B5 Chaz2 1B1 Chaz2 1B5
Chaz2 1B2 Chaz2 1BE Chaz2 1B2 Chaz2 1BE
K 1 LAY || | |
Trangritter 2 Congested Feceiver 2 |
Chaz2 141 Chaz2 183 Chaz2 141 Chaz2 1B3
Chaz? 142 Chaz2 184 Chaz? 142 Chaz2 1B4
Chasz2 181 Chaz2 1B5 Chaz2 1B1 Chaz2 1B5
Chaz? 182 Chaz? 1BE Chaz2 1B2 Chaz2 1BE
K | JLI |8 KX || i
Result

Far Help, press Fl |

i |Connectinns=2 'i J;

The connection Indicator light
appears green, indicating that you
are connected. The number displayed
indicates the number of chassis to
which you are connected.

All of the available SmartCards/modules ports
appear here.

See “SmartCard/Module Port Display in the Main
Window” on page 52 for information on how the
ports are displayed.

Figure 3-3. Main Window After Connecting to Chassis

\'4

Note: If you are having difficulty connecting to the chassis, make sure that the SmartBits
connection selected in the Setup SmartBits Connections window (choose SmartBits >
Connections) is the right connection for the chassis.
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SmartCard/Module Port Display in the Main Window

This section describes the display of the SmartCard/module ports in the Ports pane of the
main window. Once you connect to a chassis using AST |1, the Ports pane displays al of
the available SmartCard/modul e ports for each chassis to which you are connected.

The factors that affect the display are:

*  Whether you entered a name when you created the SmartBits connection to which
you are connected (see “ SmartBits Connection Names”).

* Thetype of chassis (see Table 3-4).

Note: Thedisplay of the available SmartCard/module portsis not affected by whether or
not you have multiple IP SmartBits connections, or if you are using multiple chassis.

SmartBits Connection Names

When setting up a SmartBits connection for a SmartBits chassis, you can assign a specific
name to each connection. If you entered a name, each port in the chassis for that
connection contains the name you entered (see “ Setting up SmartBits Connections’ on
page 47 for details on entering a name for the SmartBits connection). If you did not enter
aname, AST |l assigns the default name of SMB.

The numbering that follows the name you specified (or the default name) varies depending
on the type of chassis (see Table 3-4).

AST |l displays the ports in the main window in the same manner as they appear on the
chassis. For al types of chassis, the name of the SmartBits connection is the first portion
of each port name that appears in the main window.

Depending on the type of chassis, the markings that follow the connection namein the
port names indicate the particular port in the chassis. The following table describes the
port numbering scheme for al chassis types.

Table 3-4. Port Numbering for Various SmartBits Chassis

Chassis Type Port Numbering

SmartBits This example shows six portsin a chassis with the SmartBits
200/2000 connection name of “Chassis 1.” The number following the SmartBits
connection name indicates the slot and port.

Chassis 11
Chassis 12
Chassis 1 3
Chassis 1 4
Chassis 15
Chassis 1 6

ooooon
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Chassis Type Port Numbering

SmartBits 600 This example shows six portsin a chassis with the SmartBits
connection name of “Chassis 1.” The number immediately following
the name indicates the number of the module. The second number
following the name indicates the port of that module.

Chassis 1 1-1
Chassis 1 1-2
Chassis 1 2-1
Chassis 1 2-2
Chassis 1 3-1
Chassis 1 3-2

Ooooooo

SmartBits This example shows six portsin a chassis with the SmartBits
6000B/6000C connection name of “Chassis 1.” The number immediately following
the name indicates the number of the module. The |etter following the
module number indicates the slot (A = slots on the left side of the
chassis, B = slots on the right side). The last number indicates the port
in that dot.

Chassis 1 1A1
Chassis 1 1A2
Chassis 1 1B1
Chassis 1 1B2
Chassis 1 1C1
Chassis 1 1C2

OooOoooo

Preparing the DUT/SUT

Before you begin connecting the DUT/SUT to your SmartBits chassis, it is recommended
that you identify and configure the DUT/SUT ports that you want to test.

When you are ready to start the ASTI Il general test setup (see Chapter 5, “ General Test
Setup” ) you will be configuring the ports to match the configuration of the DUT/SUT. By
configuring the DUT/SUT ports now, you will be prepared for the genera test setup.

? To preparethe DUT/SUT, follow these steps:

1 Verify that the DUT/SUT has been configured for the type of test you want to run.
2 Identify and labd the ports you want to test.
3 Ensurethat each port to be tested is configured.
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Connecting SmartBits to the DUT/SUT

After identifying and configuring the DUT/SUT ports that you want to test, you are ready
to connect the DUT/SUT to the SmartBits chassis.

E Note: For more information about setting up the hardware and your SmartBits chassis,
refer to the SmartBits 200/2000 I nstallation Guide and the SmartBits 600/6000B/6000C
Installation Guide.

o Tips: ¢ IfyouareusingaML-7711 SmartCard with afiber interface, label each fiber
y cable connecting a SmartBits port to aDUT/SUT port.

* Removeall linked cables from the DUT/SUT that are not part of the test.
These ports could receive traffic that may cause your throughput results to be
less than the actual throughput for the number of ports used in your test.

* AST Il does not allow hot-swapping of SmartBits cards. You must do the
following to change SmartCards:

a Choose SmartBits> Disconnect.
b Change SmartCards.

¢ Connect the new SmartCardsto the DUT/SUT by choosing SmartBits>
Connect.

? To connect your SmartBits chassisto the DUT/SUT, follow the steps below:

1 Using the appropriate cables, connect each SmartCard port to the DUT/SUT port you
want to test. You can connect them in any order. If you are using aML-7711 Fiber
SmartCard, make sure that the fiber cable is never bent to aradius of lessthan 1.5
inches.

2 Check the DUT/SUT’slink light to verify that the cables are correctly connected.
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This chapter describes the main AST Il window menus, toolbar, tabs, and how to save test
results.

In this chapter...

This chapter covers the following topics:

o The Main Window . ... 56

e Main Window (Setup and Run Display)....57
o Main Window (Results Display)....72

. Test Results.... 80
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The Main Window

The main window is the starting point for all AST |1 activities. You use the main window
to open other windows, select SmartCard/module ports for the test, set up tests, run tests,

view results, and more. Other windows and options that you access from the main window
are discussed in the procedures in which you encounter them.

The main window has two display modes:

®  Setup & Run which you useto set up and run tests, see Main Window (Setup and Run
Display)” on page 57.

* Results, which you use to view test results, see “ Main Window (Results Display)” on
page 72.

Selecting the Display

To select the desired display mode, use the Setup & Run and Results buttons provided in
the Shortcut bar located on the left-most side of the main window (Figure 4-1). This
layout allows you to check test setup while atest is running, if necessary.

I

Click the Setup & Run button to choose the

Setup & Run display for setting up and running tests.

oL

Forwarding

The Shortcut bar also provides buttons you
can use to launch (start) tests.

See “Shortcut Bar” on page 70 for details.

Click the Results button to choose the display for
Results viewing test resullts.

Figure 4-1. Selecting the Main Window Display
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Main Window (Setup and Run Display)

When you launch AST 11, the main window appears in the Setup & Run display
(Figure 4-2). This display provides access to the tabs and buttons used to set up and run
the various tests.

When you start atest, the display changes to the Results display, which you useto view
test results. See “ Main Window (Results Display)” on page 72 for information on the
Results display.

Menu Bar, see page 61. Toolbar, see page 68.

_-5ample Forwarding Test ast - Result-1 - Astll

File Edit “iew Smartbit= Test Besults Help

|

See page 58 for
descriptions of these

|

|»

‘ Test Setup | Frame Setupl I:Ipticml Card Setupl ‘

™ Custom it |

™ Custom it |

Setup & Run tabs.
Test Type: IForwarding j
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SmartCard/module ports for the test.

Figure 4-2. The Main Window (Setup and Run Display)
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Tabs

The main window contains four tabs that you use to set up the various AST 11 tests. These
tabs are:

*  Test Setup; see” Test Setup Tab” below.

* Frame Setup; see“ Frame Setup Tab” on page 59.
* Options; see“ Options Tab” on page 60.

* Card Setup; see“ Card Setup Tab” on page 61.

Test Setup Tab

The Test Setup tab is used to select the type of test you want to run, select the ports you
want to includein the test, and configure various test parameters such as Frame Size, Burst
Size, Load, and Duration.

The fieldsthat are available in the Test Setup tab depend on the type of test selected.
Instructions on how to use the tab are provided in the chapter for each specific tests.

" Untitled - AstTI _ ol x|
File Edit View Smartbits Test Resulks Help
FH(ccaEsnwC | ORE (DY
Test Setup |Frame Setup | Options | Card Setup |
Use this section of Test Tope: | el
the window to set L s -h("fas' it
Band * Profile Throughmut
test parameters. & Seconds IT [~ Bandom . = Throughmu
| - ) Addreszes |1—_| Search ¥ | Frame Loss
Lontinuous Per Fart =
Murriber
of Trials: !
1. Frame Size 2 Burst Size 3. Load [Percentage)] ————————————
Start: I —I Start: I'I j Stark I Fesolutian: I
Step: I —I Stem: I‘I j Step: I Backaff Fate: I
- Acceptable
Stop: 1518 j Stop: I'I j Stop: I100 Frame Loss: I‘IDDD
I” Custom Edit.. | I Custom Ediit... |
Erra Fikei Traffic: Distributior: IFu"-'f' Meshed vl Select Al | Clear All |
mror Filtering
| - Parts Manitor Parts
Use this section of CJChas2 sl O] Chas2 241 | [@cheziat QL
. [J Chas2 142 [ Chas2 281 [ Chas2 142 O
the window to select CiChas2 181 [JChas2 1 Dozt O
ports for the test []Chas21B2 [ Ches2 382 Oches282 [
(including a monitor [JChas2 183 [ Chas2 381 Oces2182 [
port) and to specify [JChas2 184 [ Chas2 382 DOJChas2184  []—
the Traffic [ Chas2 185 [ Chas2 165 =
" : ChasZ 1BE =
Distribution and [ thes = o
Traffic Direction
options.
For Help, press F1 Connections = 1 ’i v
Figure 4-3. Test Setup Tab
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Frame Setup Tab

The Frame Setup tab is used to configure how the frame should be structured and how the
addresses should be mapped within the frame. These settings apply to al tests.

See “ Setting the Frame Setup Parameters’ on page 98 for instructions on how to use

this tab.

Test Setup  Frame Setup | Dptinnsl Card Setupl

— Protocol
Fratazal Farmat: Ethernet || -
Protocal Type (hex): | Intemet IP (IPv4] - 0800 |
[" Enable VLAN
YILEN Priorty |0 =]
YLAN D [o :||
—MALC Address
Port Offzet: I i j
Nade Offset 3 =l

IF'F' IF'F' IDD INN INN

INN

Fart Increment: I1

— P Header
™ Configure IP header
Source | P Addiess:

|1EI2.1EB. 15 . §
[estination [P Address:

|2nn_1nn_ B0 . 25
Tiime To Live: |54

— Ivpe [Of Service
Erecedunce:

ID - Routine

[elay:

i

Thraughput:

ID - Marmal j
Heliability

ID - Wormal 'I

ID - Marmal ﬂ

Figure 4-4. Frame Setup Tab
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Options Tab

The Options tab is used to specify options that include Load and Learning Rate units,
address learning characteristics, test execution timing, and error handling behavior. You
can also specify whether or not you want test results to be emailed to a certain address
upon test completion.

The Load units option only appliesto tests that include the Load parameter. The address
learning options apply to all tests except the Address Learning and Address Caching tests.

See “ Setting the Test Options” on page 94 for instructions on how to use this tab.

Test Setupl Frame Setup  Options | Card Setupl

— Unitz Test Execution

Load: Stagger Start [mz]: IE| j
Learning Bate: IFrames,-"sec j Delay After Tranzmit [zec]: I‘I ]

—Learming

Erequency: [Once before test =]
Fietries: Ia—jl
Frames per Fetry: Im—j
R ate: |1nn—j

— Ermor Handling
Or Error; IF'ru:umpt j

— Email

[ Send email when test iz completed

Email address;

Figure 4-5. Options Tab
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Card Setup Tab

The Card Setup tab is used to configure the operational characteristics of each SmartCard/
module port. Parameters include Speed, Duplex, Autonegotiation, Flow Control, Payload,
Multiuser, Satus, and Interface type. These settings apply to all tests.

See“ Configuring the SmartCard/Module Ports’ on page 88 for instructions on how to use
this tab.

Test Setup | Frame Setup | Options ~ Card Setup |

Port |Card Model Speed ODuplex | Autonegotiation |Flow Control| Payload | Multiuser | Status |Interface

Al LAR-33258 Full Dizable [¥ Enable Al Zeros [T Reserve Enable Fiber
LAR-33234 1G Full Dizable F Enable (&l feros [T Reserve Enable Fiber
LAN-33254 A1G Full Dizable [¥ Ensble (Al Zeros [T Reserve Enable Fiber

PR AN-33254 1G Full Disahle V¥ Enable Al Zeros [T Reserve Enable Fiber
(=il L AN-33258 G Full Digahle [# Ensble Al Zeros [T Reserve Enable Fiter

Pl AN-33258 G Full Dizahle [¥ Ensble Al Zeros [T Reserve Enable Filer

QIEKN | AN-33254 G Full Dizable [¥ Ensble Al Zeros [T Reserve Enable Fiber
AMISEY | AN-33258 110G Full Dizable [V Ensble Al Zeros [T Reserve Enable Fiber
Al L AN-33208 G Full Dizable [¥ Ensble (Al Zeros [T Reserve Enable Fiber

Figure 4-6. Card Setup Tab

Menus

The main window contains the following seven menus:

File; see“ File Menu” below.

Edit; see“ Edit Menu” on page 62.

View; see“ View Menu” on page 63.
SmartBits; see * SmartBits Menu” on page 64.
Test; see” Test Menu” on page 64.

Results; see “ Results Menu” on page 65.

Help; see“ Help Menu” on page 66.

Note: Many of the functions provided through menu options are also avail able by using
the AST Il toolbar (see” Toolbar” on page 68).

AST Il User Guide | 61



Chapter 4: Basic Navigation and Tools
Main Window (Setup and Run Display)

File Menu
The File menu allows you to open, save, and create configuration files and test results
files.
Option Description
New Creates anew test configuration . ast file. If you changed the
va ues of the configuration parameters from the default values, use
this option to reset the parameters to the default values.
Open Opens the Open window. Use this window to open (load) a test
configuration . ast file.
Save The Save option works as follows:
* If you select Save prior torunning atest, the current
configuration issaved to an . ast file.
* If you select Save after running a test, both the current
configuration and test results are saved to asingle. ast file.
Save As Saves the current test configuration to anew .ast file. You must
specify the name for the new file.
Exit Closes the AST |1 program.
NOTE: A list of recently used .ast configuration files appears
below the Save As option. Select thefilein the list you want to use.
Edit Menu

The Edit menu provides a Copy option.

Option Description

Copy Copies the content from the selected tab to the clipboard (applies
to the Chart, Summary, or Details tab). You can paste the content
into other applications such as Excel or Word. If you copied the
content from the Summary or Details tab, the content is pasted in
tab-delimited format.
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View Menu

The View menu alows you to hide or display various parts of the main window, such as
the toolbar and status bar.

Option Description

Toolbar When selected, the toolbar is displayed (see“ Toolbar” on page
68).

Satus Bar When selected, the status bar displays status information on the

test once you start the test (see * Status Bar” on page 79).

Shortcut Bar When selected, the shortcut bar is displayed (see* Shortcut Bar”
on page 70). You can also use the View menu to display the
shortcut bar (see” View Menu” on page 63).

Enable Logging Enables status messages to be logged. If you select this option, all
status messages are logged in atext file that you can view using
the Status Messages option.

Satus Messages Opens awindow in Notepad that lists the status messages for the

test (see Figure 4-7). For this option to work, the Enable Logging
option must be selected.

Eile Edit Seach Help

11:16:51: Connecting. . . -
11:16:51; Connecting to 10.100.11 .44, ..
11:18:23: Creating test. ..

11:18:24: Adding port Chas=si= 2 1...
11:18:25: Adding port Chassis 2 3. ..
11:18:26: Adding port Chassi=s ¢ 14. ..
11:18:27: Adding port Chassi= 2 15 .
11:18:28: Adding port Chassis 2 17. ..
11:18:29: Adding port Chas=si=s ¢ 18. ..

11:18:29: Configuring test. ..

11:18:29: Validating test paraneters. . .
11:18:29: Setting up autonegotiation. . .
11:18:30: Validating autonegotiation. ..

1] | v

Figure 4-7. Example of Status Messages in Notepad
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SmartBits Menu

The SmartBits menu provides options that allow SmartBits chassi s connection setup and
chassis connect/disconnect.

Option

Connect

Description

Connects your PC to one or more SmartBits chassis, as defined in
the Set up SmartBits Connections window (see the Connections
option below).

Disconnect

Disconnects your PC from all of the SmartBits chassis to which
you are connected. You can also use the Disconnect button to do
this (see” Toolbar” on page 68).

Connections

Opens the Set up SmartBits Connections window. Use this
window to set up a SmartBits connection between your PC and a
SmartBits chassis, and then select the chassis to which you want
to connect. Use the Connect option (or the Connect button) to
actually connect to the selected chassis.

See Chapter 3, “ Install and Connect,” for details on how to set up
a SmartBits connection and connect to a chassis.

Connect on Sart

Test Menu

If selected, AST 11 connectsto all of the chassis selected in the Set
up SmartBits Connections window when launched.

The Test menu allows you to start, stop, pause, and resume tests.

Option

Run

Description

Runs (starts) the test (a second menu appears that allows you to
select thetest). You can aso start atest by using the buttons in the
Shortcut bar (see “ Shortcut Bar” on page 70), or the Run button
in the toolbar (see “ Toolbar” on page 68).

Run Current

Runs (starts) the current test (the test type selected in the Test
Setup tab).

Sop

Stops the test. You can aso stop the test using the Stop button in
the toolbar (see “ Toolbar” on page 68).
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Option Description

Pause Temporarily pauses (stops) the test. You can also use the Pause
button in the toolbar to pausethetest (see “ Toolbar” on page 68).
Use the Resume option (see below) or the Resume button on the
toolbar to resume (restart) the test.

Resume Restarts the test after a pause. Thetest begins again at the point it

Results Menu

was stopped using the Pause option (see above). You can also use
the Resume button in the toolbar to resume (restart) the test (see
“Toolbar” on page 68).

The Results menu allows you to export (save) test results from the Results display in the
main window to other types of files.

Option

Browse List

Description

Opens the Browse Results window. This window contains
identifiers for test results for tests run using the same test
configuration. If you run atest more than once without changing
the configuration, each test result is assigned a unique identifier
which appearsin the browse list window. Thisalowsyou to select
the particular test result you want to view using the identifiers.

If you change one or more test parameters and run the test, you are
prompted to overwrite/save the existing test results (to an
ast file).

Export Graph

Exports (saves) the Chart tab as a . jpg file. You must have the
Chart tab selected to select this option.

Export Summary

Exports (saves) the test results displayed in the Summary tab as
.csv files. You must have the Summary tab selected to select this
option.

Export Detailed

Exports (saves) the test results displayed in the Details tab
as.csv files. You must have the Detail s tab selected to select this
option.

Export to HTML

Exports (saves) the results displayed in the selected results tab
(Chart, Summary, Details, or Counters) asHTML files. You can
also do this by using the Results button on the toolbar (see
“Toolbar” on page 68).
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Option

Chart Wizard

page 80.

Help Menu

Description

Opens the Chart Wizard window. Use this window to select the
portsyou want to view. You can a so open the Chart Wizard using
the Chart Wizard button on the toolbar (see“ Toolbar” on page
68).

Note: For information on saving test results, including. csv files, see * Test Results” on

The Help menu provides options for displaying AST Il online help, opening the IBG
calculator, and viewing details about the AST |1 software you are running.

Option Description

Help Topics Opens online Help.

IBG Calculator Opens the IBG Calculator window (see Figure 4-8 on page 67). Use
thiswindow to calculate the IBG (interburst gap). See “ Calculating
the InterBurst Gap (IBG)” on page 252 for details on how to use this
window.

About AST I Opens the About AST |1 window (see Figure 4-9 on page 67). This

window displaysthe AST Il software version level plusthe version of
API and the SmartBits Programming Library used to support AST I1.
Thiswindow also displays the name and number of each port, the
current firmware and reguired firmware for each SmartCard/module,
and the name of the chassis (scroll to view the chassis name). If you
need to download updated versions of firmware for your SmartCard/
modules, click on thelink in the middle of the window to go to the
Spirent Communications Customer Service Center website at http://
support.spirentcom.com, from which you can download the
firmware.
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IBG Calculator E3

Speed: | IBG[nsk | E14438
load [ 10 Burst Time [ns] B7600
Frame Size: I B4

Burst Size: I—'I Burst Count: Iw
Dwration: I—'IEI Frarne Count; Iw

Figure 4-8. |BG Calculator Window

About AstII x|

Yerzion nformation

@ AST I 3.00.007 AP 3.00.007

Chasziz 250006 Library 3.50-209

Copyright 2 1934-2003 Spirent Communications
Spirent Communications on the web

Part | Hub,5lat Port | hd odel | Firmware | inimum Re.. «
Chas1 141 n.0.0 LAM-33254 400043 4.00.000 Be..
Chas1 142 001 LAM-33254 400043 4.00.000 Be..
Chas1 143 n.na 2 LAM-33254 400043 4.00.000 Be..
Chas1 144 0.0 3 LAM-33254 400043 4.00.000 Be.. |
Chas1 1E1 n.1.0 LAM-32254 400023 Beta 4.00.000 Be..

Figure 4-9. About AST Il Window
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Toolbar

The main window toolbar provides buttonsfor creating, opening, and saving configuration
files, connecting and disconnecting from the chassis, starting and stopping tests, viewing
results, and more. Many of the toolbar functions are available by using the main window
menus (see “ Menus’ on page 61). This table lists and describes the toolbar buttons.

Table 4-1. Toolbar Buttons
Button Description
Opens the default test configuration . ast file. If you changed the values of the

(] configuration parameters from the default values, use this option to reset the
parameters to the default values.

Opens the Open window. Use this window to open (load) atest configuration
= .ast file.

Allows you to do one of the following:

If you select this option prior to running atest, the current configuration
issavedtoan .ast file.

* If you select this option after running a test, both the current
configuration and test results are saved to asingle. ast file.

Connects your PC to one or more SmartBits chassis, as selected in the Setup
i SmartBits Connections window (see the Connections button below).

Disconnects your PC from all of the SmartBits chassis to which you are
&l connected (you can also choose SmartBits > Disconnect to do this).

Opens the Setup SmartBits Connections window. Use this window to set up a
SmartBits connection between your PC and your SmartBits chassis, and then
select the chassis to which you want to connect. Use the Connect button (or
choose SmartBits > Connect) to actually connect to the selected chassis.

£
[

See Chapter 3, “ Install and Connect;” for details on how to set up a SmartBits
connection and connect to a chassis.

Runs (starts) the test selected in the Test Setup tab. You can also start tests by
[ ] choosing Test > Run, or use the buttons in the Shortcut bar (see “ Shortcut
Bar” on page 70).

Temporarily pauses (stops) thetest. You can also choose Test > Pauseto pause
n the test. Use the Resume button or choose Test > Resume to resume (restart)
the test.
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Table 4-1. Toolbar Buttons (continued)
Button Description
Restarts the test after a pause. The test begins again at the point it was stopped

» by using the Pause option (see page 68). You can a so choose Test > Resume to
resume (restart) the test.

Stops the test. You can aso stop the test by choosing Test > Stop.

Opens the Browse Results window. This window contains identifiers for test
[ results for tests run using the sametest configuration. If you run atest more
than once without changing the configuration, each test result is assigned a
unique identifier that appears in the browse list window. Thisallowsyou to
select the particular test result you want to view using the identifiers.

If you change one or more test parameters and run the test, you are prompted to
overwrite/save the existing test results (to an .ast file).

You can aso open the Browse Results window by choosing Results > Chart
Wizard.

Opens the Chart Wizard window. Use this window to select the ports you want
™ to view in the test results. You can also open the Chart Wizard window by
choosing Results > Chart Wizard.

Exports (saves) the results displayed in the Chart, Summary, and Details tabs as
@ HTML files. You can also do this using the Results menu (see “ Results Menu”
on page 65).

Opens the IBG Calculator window (see Figure 4-8 on page 67). Use this
i window to calculate the IBG (interburst gap). You can aso use the Help menu
to open this window (see “ Help Menu” on page 66).

Opens the About AST |1 window (see Figure 4-9 on page 67). This window

s displaysthe AST Il software version level plus the version of API and the
SmartBits Programming Library used to support AST I1. This window also
displays the name and number of each port, the current firmware and required
firmware for each SmartCard/module, and the name of the chassis (scroll to
view the chassis name). If you need to download updated versions of firmware
for your SmartCard/modules, click on thelink in the middle of the window to
go to the Spirent Communications Customer Service Center website at http://
support.spirentcom.com, from which youMain Window (Setup and Run
Display) . . .. 57 can download the firmware.

You can a'so use the Help menu to open this window (see“ Help Menu” on
page 66).
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Shortcut Bar

The main window provides a shortcut bar (Figure 4-10), which you can use to launch the
various AST 11 tests. (You can aso use the Test menu to start the tests; see “ Test Menu” on
page 64.) The Setup & Run and Results buttons at the top and bottom of the Shortcut bar
can be used to select the desired main window display (see “ Selecting the Display” on
page 56).

You have the option of hiding or displaying the Shortcut bar. To hideit, click the X button
at the top right of the Shortcut bar as shown in Figure 4-10. To display it, choose View >
Shortcut bar.

To hide the Shortcut bar, click on this button.
To display it, choose View > Shortcut bar.

=

Click the Setup & Run button to choose the

Setup & Fun display for setting up and running tests.

i

Fonmarding

To launch (start) a test, click
on the button for that test.

Congestion Control

riifg

Use this arrow to scroll to gain access to the
remaining buttons.
Results

Click the Results button to choose the display for
viewing test results.

Figure 4-10. Shortcut Bar
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Connection Indicator Light

The main window includes an indicator light at the bottom right of the window. This light
indicates whether or not AST |1 is connected to a SmartBits chassis (see Table 4-2). The
number of current connections to the chassisis aso displayed.

Table 4-2. Connection Indicator Light Indications

Color Meaning
Red AST Il is not connected to your chassis.
Green AST Il is connected to your chassis.
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Main Window (Results Display)

As soon as you start atest, the main window changes from the Setup & Run display to the
Results display (Figure 4-11). This display includes four tabs that you can select,
depending on the type of test results you want to view (chart, summary results, detail
results, or counters). In the example shown in Figure 4-11 the Chart tab is selected.

See “ Results Tabs’ on page 73 for descriptions of the tabs.

Menu Bar, see page 61. Toolbar, see page 68.

ample Forwarding 7 i ]
Fil= Edit “iew Smartbitz Test Besults Help
DEHE (<A dnrE #Re|@ g
==l |
Chart i
Setup & Run Cl |Summary| Detallsl Eounteml |
Results Frame Size: - Buirst Size: IED 'I
elect the Frame You use these tabs to
Fonwarding ; ; select the type of —
Frame Loss Rate  Size and Burst Size
you want to view in rgsults you want to
the chart. view (see page 73). —|
100 :
10.00 %
B0
Address Caching B0
] 40
o,
Errar Filtering o0 70.00 % &
2
90.00 %
0
e I T R
o w wa w wa
Z 5 &5 0k
FPorts
Broade
s s Moo [
For Help, press F1 _‘ ] Connections = [ %

Status bar, see page 71.

|
| Connection indicator,
see page 71.

Figure 4-11. AST Il Main Window (Results Display)
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Results Tabs

The Results display contains four tabs that you use to view test results. These tabs allow
you to view resultsin chart or table format, and you can choose to view summary results
or detailed results.

Availability of the tabs depends on the type of test you are running. The following
paragraphs describe each of the tabs, including which tabs are available for each test, and
how to select the results you want to view.

These Results display tabs are:

* Chart; see” Chart Tab” on page 73.

*  Summary; see“ Summary Tab” on page 76.
* Details; see“ Details Tab” on page 77.

* Counters; see” Counters Tab” on page 78.

Note: AST Il aso allowsyou to save the results displayed in the results tabs in a variety
of formats. See “ Saving Test Results” on page 80.

Chart Tab

The Chart tab allows you to view charts of the test results for each test type. You can use
the Chart Wizard to specify the particular test ports that you want plotted in the chart (you
can view up to amaximum of 15 ports). See “ Using the Chart Wizard” on page 75 for
information on how to select the ports.

The Chart tab also allows you to select the test results for particular test parameter values
(such as Frame Size and Burst Size values) that you want to view (the available parameters
depends on the type of test).

The charts can be exported as. 5pg files or HTML files using the Results menu (see
“ Results Menu” on page 65).

Figure 4-12 on page 74 shows an example of the Chart tab from the Forwarding test. In
this example, the selected test parameter values are 576 bytes for Frame Size and 50 for
Burst Size.
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Select the Frame
Size you want to
view here.

Chart ISummaryI Detailsl Eountersl

Burst Size: |5U 3

Frame Size:

Select the

Burst Size you

want to view here.

Frame Loss Rate

100
10.00 %
a0 /
30.00 %
B0
50.00 % | The specified Load
40 appears here.
70.00 %
20 o2
90.00 %
a

[Ed0 L
e Ll
owE Ll
EvE Ll
e Ll

Forts ‘ The ports you selected in the Chart Wizard appear here.

Note: You can change the display format by right-clicking in the middle of the chart. A pop-up menu
appears giving you two options: Manhattan (as shown here), and Ribbon. Select the desired option.

Figure 4-12. Chart Tab

74 | ASTIl User Guide




Chapter 4: Basic Navigation and Tools
Main Window (Results Display)

Using the Chart Wizard

After selecting the portsto be used in atest, you can use the Chart Wizard to select the
ports to be included in the Chart tab. You must select the ports you want plotted in the
chart before you run the test.

To select the ports, follow these steps:

1 Openthe Chart Wizard window by choosing Results > Chart Wizard. The Chart
Wizard window appears (Figure 4-13)

Chart Wizard

Test Meazurement:  [RENLRESE:

— Paortz
Al Selected
17 341
17 382 )
17 383 Using the arrows,
o 17 384 move all the ports

you want plotted in
the chart to the
Selected pane.

<X

FLEE

Once you select the

ports, click OK.
| 0k, I Cancel

Figure 4-13. Chart Wizard Window

2 Inthe Ports pane, select the ports you want to view by moving them to the Selected
pane using the arrows.

3 Click OK.
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Summary Tab

The Summary tab (Figure 4-14) displays the exact same information as the Chart tab, but
in tabular format. The summary results can also be exported as . csv or HTML filesusing
the Results menu (see “ Results Menu” on page 65).

Like the Chart tab, the Summary tab allows you to select the test results for particul ar test
parameter values that you want to view (such as Frame Size and Burst Size values).

Figure 4-14 shows an example of the Summary tab from the Forwarding test. In this
example, the selected test parameter values are 512 bytes for Frame Size and 50 for Burst

Sze.
Select the Frame Select the
Size you want to Burst Size you
view here. want to view here.
Chart | Detailz | Counters |
Frame Size: [512 ﬂ Burst Size: |5U j

0.0000 0.0000 0.0000 16.5471 33.2380 44 3647 523113

0.0000 0.0000 16.5471 33.2380 44 3647 52,3113 at
0.0000 0.0000 16.5471 33.2380 44 3647 523113 at
0.0000 0.0000 16.5471 33.2330 44 3647 323113 at
0.0000 0.0000 16.5471 33.2380 44 3647 32,3113 at

Figure 4-14. Summary Tab
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Details Tab

The Details tab (Figure 4-15) displays detailed test results for the test in table format. The
datais organized by iteration for each port in the test, and you can select the iteration you
want to view. Results are available for all of the iterations of the test. If you set up a
monitor port for the test (not available for al tests), this tab displays test results for this
port. The detailed results can also be exported as . csv or HTML files using the Results
menu (see “ Results Menu” on page 65).

Like the Chart and Summary tabs, the Details tab allows you to select the test results for
particular test parameter values that you want to view.

Figure 4-15 shows an example of the Details tab from the Forwarding test. In this
example, the selected test parameter values are 512 bytes for Frame Size, 50 for Burst Sze,
and 10% for Load.

Select the Frame Size you Select the Burst Size you Select the Load you want
want to view here. | want to view here. to view here.

Chatt | Summary : De |S| D:nuntersl

Frame Size: |5‘|2 'l Burst Size: |RQ *|[— Lload: |10 > [

Total Other
Port Hame Ie.st Fra;:e: Tfést Fr:n‘:jes o TiSt Fr_arr:les TestLFratmes o
rangmitte xpecte Received eceive it Received

54905 23450 314585
23450 6457 23450 33057

o e Y e e [ e |

1
1
1
1

23450 E8303 23430 44853

23450 54502 23450 31352

3s00 234500 93300 140700
| Note: The exact set of data displayed in the

Details tab depends on test type. For alist of the
data that is presented in the tab, see the “Viewing
Results” section of the chapter that covers the

specific test.
If you set up a monitor port for the test (not available for all
tests), this tab displays test results for the port he ~
o P A e
A 7

Figure 4-15. Details Tab
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Counters Tab

The Counterstab (Figure 4-16) allows you to view real-time data as the test runs. The tab
isthe samefor al of the tests. See Appendix D, “ Test Results Counters” for information
on this tab, including descriptions of the various Counters tab fields.

Chart Summar_l,ll Detail: Counters

Quersize
Errors

Received (Transmitted| Received Received
Frames Frames Triggers Bytes

Undersize

CRC Errors |Align Errors
Errors

344595 231637 Fa717376 0 0 ] 1]
344595 281545 106334624 0 0 ] 1]
344595 231649 F4064123 0 0 ] 1]
344595 2031643 34162176 0 0 ] 1]

Figure 4-16. Counters Tab
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Status Bar
The status bar only starts reporting status after you start atest. For thisreason, it only
appears in the Results display, not the Setup & Run display of the main window.
The status bar appearsin the lower |eft area of the main window and reports the status of
the test as the test progresses through the various test phases (see Figure 4-17 for some
examples). The status bar reports information on the various phases of atest based on test
setup, including:
* SmartCard/module chassis ports used in the test.
* Performance of autonegotiation (if specified).
* Verification of links.
* Performance of address learning (if specified).
* The current test iteration (including the number of the trial).
* |ndication that the test was aborted due to an error.
Perfarming learming. ..
Perfarming test iteration - maximum 4 zeconds remaining for test to complete
Test abarted due ta error.
Figure 4-17. Status Bar Messages
| Note: For more information on the various phases of the AST |1 tests, see “ Basic Phases

of an AST Il Test” on page 20.
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Test Results

AST Il allowsyou to both save and export tests results once the test is complete. When
you save test results, you save the test results data for the test to asingle .ast file (the
results data contained in all of the tabs is recorded). See* Saving Test Results’” below for
details.

When you export test results, you can output the test results data for the selected results
tab (Chart, Summary, or Details) in a variety of formats. The available formats vary
depending on the tab you have selected. See “ Exporting Test Results” below for details.

Saving Test Results

Once atest is complete, you can save test results. When you do this, both the test
configuration and test results are saved in asingle .ast file. You can open thefile later and
review the test results by clicking on the various results tabs. You can aso use this .ast
file to configure tests at alater time.

Oncethetest is complete, you can save the test results by choosing File > Save or by
clicking the Save button. The .ast fileis saved to the specified default directory.

Exporting Test Results

Exporting test results allows you to output test resultsin a variety of formats that can be
used by other applications. The formatsthat are avail able vary depending on the resultstab
you have selected. The following table lists the formats that are available for each results
tab.

Note: You must have the tab selected before you can export the test results data for that
tab.

Tab Format

Chart .jpg and HTML
Summary .csv and HTML
Details .csv and HTML

For a procedure on how to export to .csv files, see” .csv Files” on page 82.

For a procedure on how to export to HTML files, see“HTML Files’ on page 81.
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HTML Files

AST Il allows you to save (export) the test results datafor al of the resultstabsin HTML
format. The Chart test results can also be saved as . jpg files, and you can save the
Summary and Details test results as . csv files (see” .csv Files’ on page 82).

Exporting Test Results to an HTML file

To export theresultsof atesttoan HTML file:

1 Select the tab you want.

2 Choose Results> Export to HTML. The HTML Results window appears
(Figure 4-18).

HTHML Results E3

— Perzonal Infarmation:

M arnne: I
Product Tested: I

Carnpatiy: I T est Configuration: I

Phoie: I Test Comments: I

E-mail: I

Frame Size: Burst Size;

Result Farmat

B4 - 1

128 W Include Charts

192

56 W Include Summary T ables

%gg W Include Detailed Results

443 d

Figure 4-18. HTML Results Window

3 Inthe HTML Results window, do the following:
*  Enter your personal information in the fields provided.
*  Enter the product and test information in the fields provided.
* Inthe Frame Size and Burst Sze panes, select the appropriate values for the test.

* Inthe Results Format pane, select the content you want included in the final
HTML file.

Click OK. The Save Aswindow appears.

5 Inthe Save Aswindow, enter a name for the file, select the folder where you want the
HTML file saved, and click the Save button.
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.csv Files
In addition to allowing you to savetest resultsin HTML format, AST Il allowsyou to save
(export) the Summary and Details tab resultsin . csv format.

These . csv files can be opened using Microsoft Excel and saved as spreadsheet for your
use.

Exporting Summary and Details Test Results to a .csv file

? To export theresultsof atest toa.csv file:

Select the tab you want.
2 Do one of the following:
* Choose Results > Export Summary.
* Choose Results > Export Detailed.
3 The Save As window appears.

4 Inthe Save As window, enter aname for the file, select the folder where you want to
.csv file saved, and click the Save button.
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In this chapter...

This chapter covers the following topics:

The General Test Setup Process. ... 84

Reserving SmartCards/Modules for the Test . ... 85
Configuring the SmartCard/Module Ports .. ... 88
Setting the Test Options.... 94

Setting the Frame Setup Parameters.... 98

Specifying Custom Frame and Burst Sizes fora Test . ...

Using Test Configuration Files .... 106

104
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The General Test Setup Process

Before you can run any of the tests, you must complete the general test setup. This setup

process involves:

* Reserving SmartCards/modul es

*  Configuring the SmartCard/modul e ports

*  Setting the test options (preferences)

*  Setting the frame parameters

The main window provides the following tabs that you use for the general test setup:

Tab

Card Setup

Used for...

Reserving SmartCards/modul es (see “ Reserving SmartCards/
Modules for the Test” on page 85).

Card Setup

Configuring the SmartCard/module ports (see “ Configuring the
SmartCard/Module Ports’ on page 88).

Options

Setting the test options (see “ Setting the Test Options” on page 94).

Frame Setup

Setting the frame parameters (see “ Setting the Frame Setup
Parameters’ on page 98).

Note: The main window also provides a Test Setup tab that allows you to select the type

of test you want to run and set the parametersfor that test. The procedures for setting these
test parameters are provided in the chapters on the specific tests.
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Reserving SmartCards/Modules for the Test

L

Note: This section does not apply if you are using a SmartBits 200 chassis.

If you are using a chassis that supports multiple users, you may need to reserve
SmartCards/modules for the test. The chassisthat support multiple users are:

*  SmartBits 2000

* SmartBits 600

*  SmartBits 6000B
* SmartBits 6000C

These chassis allow multiple users to be connected simultaneously and use the
SmartCards/modulesinstalled in that chassis. The different users can use a SmartCard/
module for testing by reserving it for their use.

Note: Since AST Il automatically reserves the available SmartCards/modules for your
use while the test runs, you can choose not to reserve cards before you run atest. AST |1
also automatically releases a card (makes it available for other users) when thetest is
completed. However, it is highly recommended that you reserve the cards you want to use
in the test. If you try to run atest using a card that has been reserved by another user after
you have aready configured it for the test, you cannot useit until the other user completes
his/her testing and unreserves it.

The following sections show you how to:

*  View the SmartCards/modules available for testing (see “ Viewing the Available
SmartCards/Modules’ on page 86).

* Reserve and unreserve SmartCards/modules for a test (see “ Reserving and
Unreserving SmartCards/Modules’ on page 87).
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Viewing the Available SmartCards/Modules

When you connect to a chassis, the Ports pane of the main window (see below), displays
only the ports of the SmartCards/modul es that are available for the test.

The port display varies depending on the type of chassis.

See “SmartCard/Module Port Display in the Main Window”
on page 52 for information. In this example, the chassis is
a SmartBits 200 and the test type selected is Forwarding
with a Partially Meshed traffic distribution.

Traffic Diztribution:

M

P artially Meshed

M

— Monitor Ports

O Chassiz 113
[ Chassis 114
O Chassis 115
O Chassiz 1 16
O Chassis 117

KN

O Chazziz 118
O Chassiz 119
O Chassis 1 20

I

O Chassiz 113
O Chassis 114
O Chassis 115
O Chasziz 1 16
O Chassis 117

Direction: |Bidirectional M <> N ¥]

KN —

O chas=iz 118
O Chassis 119
O Chassis 1 20

i

O Chassis 113
O Chas=iz 1 14
O Chassis 115
O Chassis 116
O chassiz 117
O Chassis 118
O Chassis 119

K

i

There may be SmartCards/modules installed in the chassis that do not appear. The three

reasons why an installed SmartCard/module does not appear are:

The SmartCard/module is not supported by AST |1 (see * Supported RFCs” on page
10for alisted of the supported SmartCards/modul es).

The SmartCard/module has old firmware. To correct this, go to the Spirent

Communications Customer Service Center website at http://support.spirentcom.com
and download the most current firmware.

The SmartCard/module is reserved by another user.

See “ Reserving and Unreserving SmartCards/Modules’ on page 87 for details on how to
reserve and unreserve SmartCard/modules.
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Reserving and Unreserving SmartCards/Modules

j Toreserve and unreserve SmartCar ds/modules, follow these steps:

1 Inthe main window click onthe Card Setup tab (Figure 5-1).
2 Do one of the following:

* Toreserve a SmartCard/module - In the Multiuser column, check the Reserve
checkbox for each card that you want to reserve. In the examplein Figure 5-1,
only the cards in the chassis named “Chassis 1" have been reserved.

e Tounreserve a SmartCard/module - In the Multiuser column, uncheck the
Reserve checkbox for each card you want to unreserve.

| Note: Since SmartCards/modules are unavailable to other usersif you have reserved
them, it isimportant that you unreserve them when you do not need them.

This section of the tab shows the

available SmartCard/modules, Check the Reserve checkbox
including the port number and the for each SmartCard/module
card type. you want to reserve here.
74 BN
Test # Frame Setup | Options  Card Setup I
Dizable [ Ensble &l Zeros [T Reserve |Enable
15 Full Dizable [¥ Enable Al feros [ Reserve |Enable Fikxer
15 Full Dizable [¥ Enable Al Feros [ Reserve |Enable Fikyer
15 Full Dizable [V Enakls Al Zeros [ Reserve |Enable Fikwer
1G Fuill Dizable [ Ensble &l Zeros [T Reserve |Enable Fikaer
15 Full Dizable [¥ Enable Al feros [ Reserve |Enable Fikxer
15 Full Dizable [¥ Enable Al Zeros [T Reserve |Enable Fikaer
QIECl L An-332a8 (16 Full Dizable [V Enakls Al Zeros [ Reserve |Enable Fitaer
201 | R Full Dizahle [V Enazble Al Zeros [ Reserve |Enable Fitwer

Figure 5-1. Card Setup Tab (Reserving and Unreserving SmartCard/Module Ports)

You are now ready to configure the SmartCard/module ports for the test (see Configuring
the SmartCard/Maodule Ports’ on page 88).
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Configuring the SmartCard/Module Ports

L

This section provides information on setting up the SmartCard/modul e ports. If you want
to reserve the cards to be used in a test and have not done so, do so now (see“ Reserving
SmartCards/Modules for the Test” on page 85).

Configuring the SmartCard/modul e ports involves:

*  Setting the general port parameters to match the configuration of the DUT/SUT.
These general port parameters include Speed, Duplex, Autonegotiation, and Flow
Control.

* Enabling or disabling ports.

See “ How to Configure Ports’ on page 89 for information on how to set the general port
parameters and enable or disable ports.

Note: Beforeyou begin setting port parameters, read the section below for details on how
to change the parameter values in the Card Setup tab.

Changing Parameter Values

Since the port configuration parameters are organized in columnsin the Card Setup tab,
you can change a parameter setting for a single SmartCard/module, or for all the cards.
The procedures below show you how to do this.

Changing parameter settings for a single SmartCard/module

To change the parameter settings, follow these steps:

1 Click onacdl to highlight it.
2 Left click. A pop-up menu appears showing the possible values for that parameter.
3 Select the desired value. The valueis changed for the selected cell.

Changing parameter settings for all available SmartCard/modules

To change the parameter settings, follow these steps:

1 Click on the column heading of the parameter you want to change. The entire column
for that parameter is highlighted.

Right click. A pop-up menu appears showing the possible values for that parameter.

Select the desired value. The valueis changed for that parameter for all the installed
cards.
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How to Configure Ports

You have two options when configuring ports: you can configure all the ports at once, or
individualy. It is recommended that you perform the configuration for all the ports
simultaneously to save timeif possible.

Refer to the following sections for the procedures on port configuration.
* “Configuring All Ports Smultaneously” below.
* “Configuring Ports Individually” on page 90.

Configuring All Ports Simultaneously

This procedure shows you how to configure al of the available SmartCard/module ports
simultaneously. Since all of the portswill receive the same parameter settings, all ports are
enabled. The procedure on configuring the portsindividually shows you how to enable /
disable ports.

? To configure all ports simultaneously, follow these steps:

1 Inthe main window, click on the Card Setup tab (Figure 5-2). Reserve any Smart-
Card/modules you have not yet reserved (check the Reserve checkbox).

2 Click on the Status column heading, right-mouse click, and select Enablein the pull-
down menu to enable all of the cards.

3 Click inthe column heading of the parameter you want to set, and right-mouse click.

4 In the pop-up menu, select the desired value. The value is changed for that parameter
for al of the cards (see Table 5-1 on page 91 for definitions of the parameters).

5 Repeat Step 3 and Sep 4 for al the parameters you want to change.

Test Setupl Frame Setupl Optionz  Card Setup I

Full Dizahle Enable Al Zeros [T Reserve Enable
1G Full Dizable ¥ Enable (AN Zeros [ Reserve [Enable Fitrer
1G Full Dizable [¢ Enable (Al Zeros [ Reserve Enable Fityer
1G Full Dizable [¥ Enable (AN Zeros [ Reserve [Enable Fitrer
1G Full Cizakle [# Ensble Al Zeros [T Reserve Enable Fiber
1G Full Dizable ¥ Enable (AN Zeros [ Reserve [Enable Fitrer
1G Full Dizable ¥ Enable (AN Zeros [ Reserve [Enable Fikrer
1G Full Dizable [¥ Enable (AN Zeros [ Reserve [Enable Fitrer
1 Full Miicahla I Frakle 00 Tarns I~ Razarus Frahla Filar

Figure 5-2. Card Setup Tab (Port Configuration)
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Configuring Ports Individually

This procedure shows you how to configure the available SmartCard/module ports
individually. This procedure shows you how to enable and disable ports.

j To configure portsindividually, follow these steps:

1

In the main window, click on the Card Setup tab (Figure 5-3). Reserve any Smart-
Card/modules you have not yet reserved (check the Reserve checkbox).

To set the status of aport, click in the Status cell for that port and select Enable or
Disable.

To set the Speed, Duplex, Autonegotiation, and Flow Control of a port, click in the
appropriate cel for that port and select the desired value. See Table 5-1 on page 91 for
definitions of the parameters.

To set the interface type for a port on a LAN-3320A/3321A/3324A/3325A/3327A
dua-mediamodule, click inthe I nterface cell for the port and select either Copper or
Fiber.

Repeat Step 2 through Step 4 for all the ports as needed.

Test Setupl Frame Setupl Options  Card Setup I

Dizable [¥ Enable Al feros [ Reserve [Enable

1G Full Dizable [¥ Enable Al Zeros [T Reserve [Enable Fikaer

15 Full Dizable [V Enaklz Al Zeros [ Reserve Enable Fikwer

15 Full Dizable [¥ Enable Al feros [ Reserve [Enable Fikxer

15 Full Dizable [¥ Enable Al Zeros [T Reserve [Enable Fikaer

15 Full Dizable [V Enaklz Al Zeros [ Reserve Enable Fikwer

153 ARy e Full Dizable [¥ Enable Al feros [ Reserve [Enable Filer
UI=Cl L A-533258 16 Full Dizable [¥ Enable Al Zeros [T Reserve [Enable Fitaer
WL ARM-3E258 1G Full Dizable [V Enaklz Al Zeros [ Reserve Enable Fitaer

Figure 5-3. Card Setup Tab (Port Configuration)
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Table 5-1. Card Setup Parameters

Parameter Description
Soeed Allowsyou to select the speed of the DUT/SUT to which this port is connected. The options
are:
®* 10M (10 Mbps- Ethernet).
®* 100M (100 Mbps - Fast Ethernet).
* 1G (1 Gigabit per second - Gigabit Ethernet).
* 110G (10 Gigabit per second - Gigabit Ethernet).
Duplex Default is Full Duplex.

Allows you to select the duplex mode of the DUT/SUT to which this port is connected. The
options are:

® Full Duplex. Allowstraffic in both directions simultaneously.

* Half Duplex. Allowstrafficin one direction at atime. (If you select Half Duplex, the
actual duration can exceed the duration specified in the test setup.)

Note: By default, AST 11 waits 15 seconds between each iteration of atest. This alows the
transmitting ports to complete transmitting the traffic for the current iteration before starting
to transmit traffic for the next iteration. If you select Half Duplex, the test may terminate
before completion with a“Partial Transmission” error due to additional delay caused by
collisions. To prevent this, you can increase the delay between iterations by increasing the
wait timer vaue from 15 seconds to 30 seconds. To make this change, modify the Delay
After Transmit setting on the Options tab (see Table 5-2, “ Test Options,” on page 96).
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Table 5-1. Card Setup Parameters (continued)

Parameter

Autonegotiation

Description

Default is Disable.

When enabled, this option enables DUT/SUT interfaces (ports) to achieve their highest
possible mode of operation over alink segment by providing a means for them to exchange
information about their capabilities (such as speed and duplex) over the link.

Depending on the speed of the port, different autonegotiation options are available as
follows:

* For 10M bps ports, autonegotiation isignored (Disable).
*  For 10/100M bps ports, the options are: Disable, Registers Untouched, and Force.

* For 1GB ports, autonegotiation is automatically set to Force (for the LAN-3300 or LAN-
3301 SmartCards/modul es, autonegotiation is automatically set to Disable).

*  For 10GB ports, autonegotiation is automatically set to Force.
Disable. Allowsyou to disable autonegotiation and select the desired line configuration
settings (speed and duplex) for your testing purposes.

RegistersUntouched. No changes are madeto the speed and duplex settings of the port. If
you select this option you must ensure that the Speed and Duplex settings of port are correct
for your testing needs.

Force. Forcesthe SmartCards/module to restart autonegotiation of line speeds and duplex
prior to running the test. AST 1l configures the line speed and duplex according to what you
select in the Speed and Duplex fields.

Flow Control

Default is Enable.
Allowsyou to enable or disable flow control capability for the SmartCards/module ports.

Enable. The SmartCards/module port advertisesto the DUT that it has flow control
capability. The port is also able to respond to a pause frame received from the DUT by
reducing its transmission rate until the DUT/SUT can handle more traffic.

Disable. The SmartCards/module port does not advertiseto the DUT that it has flow
control capability. The port is also unable to respond to any pause frames received from the
DUT.
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Table 5-1. Card Setup Parameters (continued)

Parameter Description
Payload Default isAll Zeros.
Allows you to specify a background pattern so that frames originating from that port will
contain the background pattern. The allowable options are:
All Zeros All Ones 5555 AAAA
Random FOFO OFOF FFOO
00FF FFFF0000 0000FFFF 8-Fs, 8-0s
8-0s, 8-Fs
Status Default is Enable.
Allowsyou to enable (make active) or disable (make inactive) ports.
Enable. The port isactive and can be used in the test.
Disable. Theport isinactive and cannot be used in the test (can not send or receive traffic).
This option allows you to remove ports from a test without having to disconnect the port or
unreserveit. You can easily make it part of the test again by changing its status to Enable.
Interface Default is Copper.

Selects the interface for the LAN-3320A/3321A/3324A/3325A/3327A dual-media modules.
Copper. The port uses an RJ-45 connector.
Fiber. The port usesan SFP MSA (Small Form Factor Pluggable Optics) connector.
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Setting the Test Options

Once you have completed configuring the SmartCard/module ports, you can set the test
options. If you have not yet configured the SmartCard/module ports, do so now (see
“ Configuring the SmartCard/Module Ports’ on page 88).

Setting the AST |1 test options allows you to specify the following based on the type of
test you want to run.

The unitsfor the Load and Learning Rate (applies only to the tests that utilize the
Load and Learning Rate parameters).

The options for address learning.

How you want the transmitting ports to transmit traffic during the test (simultaneously
or in sequence).

The optionsfor error handling (applies to all tests).

If you want to be advised by email when the test is completed or is aborted due to an
error (appliesto al tests).

? To set thetest options, follow these steps:

In the main window, click on the Optionstab (Figure 5-4 on page 95).

In the Units pane, select the L oad and L ear ning Rate units using the pull-down menu
based on the type of test you want to run (applies only to theteststhat utilize the Load
and Learning Rate parameters).
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Test Setup | Frame Setup  Optionz I Card Setup

— nitz Test Execubion
Load:

Stanger Start [me): IEI j

Learning Hate: I Frames/sec j Delay After Tranzmit [sec]: |1 5
— Learning
Frequency: I Qe before test j
Retries: I3 j
N See Table 5-2 on page 96 for
- 10 - descriptions of the Units,
Frames per Relry: I =1 Learning, Error Handling, Email,
Fete: |1 0 j and Test Execution options.
— Emror Handling
Or Errar: I Prompt j
— Email
[ Send email when test is complated

Email address:

Figure 5-4. Options Tab

3

In the Learning pane, specify the following address |earning options using the pull-
down menu and arrows (does not apply to the Address Learning or Address Caching
tests).

*  Frequency

* Retries

*  Frame per Retry
* Rae

If you want the transmitting ports to transmit the test traffic in sequence rather than at
once, specify the amount of time (in microseconds) in the Stagger Start field. The
amount of time you enter determines the delay between the transmissions. If you
leave the value at zero (0), the transmitting ports transmit traffic at once.

To specify atime delay after transmitting traffic, enter the time delay in secondsin the
Delay After Transmit field.
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6

Table 5-2. Test Options
Parameter

Units Pane

In the Error Handling pane, select one of the following error handling options using
the pull-down menu (appliesto all tests).

*  Prompt
e Abort

* Retry

+ Continue

To receive an email advising you that the test has been completed successfully or was
aborted due to error, select the Send email when test is completed checkbox and
enter your email address in the Email address field.

Description

This pane allows you to select the units you want for the Load and Learning Rate
parameters for all tests (except the Address Learning test).

Load

Default is Percentage.

®* Framesper second. The amount of utilization of the medium is measured in
terms of frames per second.

®* Percentage. Theamount of utilization of the medium is measured as a
percentage to the total utilization.

Note: The units option you select for the Load affects the default values. The default
Load values are listed in the chapters that cover the individual tests.

Learning Rate

Default is Frames per second.
®* Framesper second. Thelearning rateis measured in frames per second.

Learning Pane

This pane allows you to specify if you want address |earning to occur, and if so, how
and when you want it to take place.

Frequency Default is Once before test.
®* Never Learn. No addresslearning is attempted.
®* Oncebeforetest. Thelearning phase of the test is performed once before the
test.
* Beforeeach iteration. Thelearning phase of the test is performed once before
each iteration of the test.
Retries Default is 3.

Select the number of learning retries you want if transmission, learning verification,
or link errors occur. The value must be from 1 to 100.
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Table 5-2. Test Options (continued)

Parameter

Frames per Retry

Description

Default is 10.
The number of frames per address for each retry. The value must be from 1 to 100.

Rate

Default is 100.

The rate (frames per second) at which learning frames are transmitted to the DUT/
SUT during the learning phase of the test. The value must be from 1 to 100.

Test Execution Pane

This pane allows you to customize the way the ports send traffic. The traffic can be
sent all at once, with time before each transmission, or with extratime alowed after
transmission.

Sagger Sart (ms)

Default is 0.

If you want the transmitting portsto transmit the test traffic in sequence rather than all
at once, you can specify the amount of time (in milliseconds) in thisfield. The amount
of time you enter determines the delay before each transmission. If you leave the
value at zero (0), the transmitting ports transmit traffic all at once.

Delay after Transmit
(sec)

Default is 15.
To specify atime delay after transmitting traffic, enter the time delay in seconds.

The delay after transmit is the additional amount of time the application will wait for
transmission to complete in a given iteration. For example, if aport is set to transmit
for 10 seconds and the wait timer set to 5 seconds, the application will cal culate the
amount of frames expected to be transmitted in those 10 seconds (e.g., 100,000
frames). When the ports start to transmit, the application will check to see if 100,000
frames have been transmitted and if 10 seconds are up. By the end of the 10 seconds,
if all 100,000 frames have not been transmitted, the application will wait for up to an
additional 5 seconds to allow al 100,000 frames to be transmitted. If all 100,000
frames are till not finished being transmitted after the additional 5 seconds, an error
will bereported. The Delay After Transmit value can be set from 0 to 600 seconds.

Error Handling Pane

The Error Handling pane alows you to select how you want errors handled when they
occur during the address learning phase.

On Error

Default is Abort.

This option allows you to select how you want errors handled when they occur during
the address learning phase.

®* Prompt. You are prompted (alerted) when an error occurs.
®* Abort. Thetestisaborted (stopped) when an error occurs.
®* Rery. Thetestisstarted again after an error occurs.

® Continue. Errorsareignored.
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Table 5-2. Test Options (continued)

Parameter

Email Pane

Description

This pane allows you to specify whether or not an email is sent to advise you that a
test has been completed successfully or was aborted due to error.

Send email when test is

completed

Default is disabled.

To enable this option, select the Send email when test is completed checkbox and
enter your email addressin the Email addressfield. The email message contains the
date and time the test was completed or aborted.

Setting the Frame Setup Parameters

Once you have completed configuring the SmartCard/modul e ports and test options, you
can set the frame setup parameters. If you have not yet configured the card ports and test
options, do so now (see “ Configuring the SmartCard/Module Ports’” on page 88 and

“ Setting the Test Options” on page 94).

Setting the AST |1 frame setup parameters allows you to specify the characteristics of the
test frames to match the configuration of the DUT/SUT. The frame setup parameters
alow youto:

Select the protocol format for the test frames.

Select the protocol type for the test frames.

Enable VLAN and set the VLAN priority and VLAN ID.
Specify the MAC Address Port Offset and Node Offset.
Specify the MAC Address Port Increment.

To set the frame setup parameters, follow these steps:

In the main window, click on the Frame Setup tab (Figure 5-5 on page 99).

In the Protocol pane, select the Protocol Format and Protocol Type from the pull-
down menus. (See Table 5-3 on page 100 for explanations of the available options for
all of the Frame Setup parameters.)

In the Protocol pane, enable or disable VLAN by checking or unchecking the Enable
VL AN checkbox. (If you choose Enable VL AN, specify the VLAN Priority and
VLAN ID).

In the MAC Address pane, specify Port Offset, Node Offset, and Port | ncrement.

To assign an | P header, check the Configure I P Header checkbox. Thiswill allow
you to enter valuesin the various | P header fields. If the Configure | P Header check-
box is not checked, then the AST 11 default values will apply. (Source IP Address,
Destination IP Address, Timeto Live, and Type of Service valueswill al default to 0.)
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Assign a Source | P Address and Destination | P Address.
Specify the Timeto Live.

In the Type of Service pane, assigh Precedence, Delay, Throughput, and Reliability
values. (See Table 5-3 on page 100 for explanations of the available options for these
fields.)

Test Setup  Frame Setup | Dptinnsl Card Setup

— Protocal — |P Header
Protocol Format: I Ethermeat 11 j
Protocol Type hexl: | Internet IP [IPvd) - 000 = source [P Addiess.
|1EI2.‘IEB. 15 . &
I™ Enable YLAN Destination |P Address:
YLAN Prioity |0 = EREEERE:
0 =
VLA 1D I = Time To Live: IEJr
— Type OF Service
~ MAC Address B
Prart Offzet: II:I j ID - Routine j
Mode Offset: |2 j Delay: Throughput:
ID-NDrmaI j ID-anmaI j
IPP IPP INN IDD IDD IDD Reliakility
Part Incrament; I'I ID - Momal jv

See Table 5-3 on page 100 for
descriptions of the Protocol,
MAC Address, and IP Header
parameters.

Figure 5-5. Frame Setup Tab
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Table 5-3. Frame Setup Parameters

Parameter

Protocol Pane

Description

This pane alows you to select the protocol format and type, and allows you to enable
or disable VLAN.

Protocol Format

Default is Ethernet I1.

Select the Protocol Format to match the configuration of the DUT/SUT.
The options are:

*  Ethernet 1l
* |EEE 802.3

Protocol Type

If you selected Ethernet |1 for the Protocol Format (see above), choose one of the
available protocol typesto match the configuration of the DUT/SUT.

If you selected |EEE 802.3 for the Protocol Format, this option is not available.

You can enter customized, user-defined protocol typesin 1-4 hex digits. Customized
entries cannot be deleted.

The user-defined FFFF option can be edited to contain up to two bytes of user-defined
datain hex format. Note that when two bytes of data are defined, the application will
add subsets of this value to the list of possible choices. Hex valuesthat take up less
than two bytes will be padded with leading zeroes. The user-defined protocol types
are persistent throughout the lifetime of the application instance, so they may be
reused through multiple test sessions.

Enable VLAN Default is Disabled.
Allows you to specify whether or not you want the transmitting ports in the test to
transmit VLAN tagged frames. The options are:
* EnableVLAN. VLAN tagged framesare transmitted by the transmitting ports.
If you select this option, the VLAN Priority and VLAN ID options must also be
specified (see below).
* Disabled (not selected). VLAN tagged frames are not transmitted by the
transmitting ports.
® VLANPriority. Only availableif Enable VLAN is selected (see above).
Assigns a priority to the VLAN tagged frames. The priority selected isincluded
in every tagged frame transmitted. The value must be fromOto 7.
* VLANID. Onlyavailableif Enable VLAN is selected (see above). Allowsyou
to associate VLAN tagged frames with a selected id number. The value must be
from O to 4095.
MAC Address Pane This pane allows you to specify the Port Offset, Node Offset, and Port Increment

values for the MAC addresses portion of the test frames.
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Table 5-3. Frame Setup Parameters (continued)

Parameter

Port Offset

Description

Default is 2.

The bytes of the port address portion of the MAC address you want incremented for
the receiving ports in the test. The part of the port address that does not increment is
determined by the values you enter. The amount the port address incrementsis
determined by your Port Increment setting. The port address portion of the MAC
address is always two (2) bytes. The value must be from O to 4.

See “ The Port and Node Offset” on page 102 for an example.

Node Offset

The byte of the node address portion of the MAC address you want incremented. The
amount of the increment is determined by the number of addresses you specify per
port in the Addresses Per Port field in the Test Setup tab. The node address portion of
the MAC address is always one (1) byte.

For the Address L earning and Address Caching tests the values must be from 0 to 3.
For all other tests the values must be from 0 to 5.
The values stored in the field can range from 0 to 255 in hex a decimal.

See “ The Port and Node Offset” on page 102 for an example.

Port Increment

The amount by which the port information in the MAC address isincremented.
For example:
* If you enter avalue of 1, the resulting port numberingis1, 2, 3, 4...

* If you enter avalue of 3 the resulting port numberingis1i, 4,7, 10, 13...

IP Header Pane

This pane contains fields for defining the I P header in frames.

Configure |P Header

Default is unchecked. If the Configure P Header checkbox is not checked, then the
AST Il default values will apply. (Source IP Address, Destination | P Address, Time to
Live, and Type of Service values will al default to 0.)

Check this checkbox to allow you to enter values in the IP Header fields.

Source |P Address

The IP address of the module port. This address should be different from the IP
addresses of the other ports and from the destination | P address of the same port.
When no IP Header is set, the application will transmit frames with al zeros beyond
the Ethernet header.

Destination IP Address

The IP address used as a target for generated ARP/Ping requests.

Timeto Live

Default is 64.

Timeto Live (TTL) refers to how long the frame should exist, or the number of hops
that should remain, until the router discards the frame. Enter avalue of 0 to 255.
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Table 5-3. Frame Setup Parameters (continued)

Parameter

Description

Type of Service Pane Type-of-service (TOS) consists of athree-bit Precedence field and three TOS bits

(Delay, Throughput, and Reliability). The three TOS bits are used to specify the
relative weight of factors that affect data delivery.

Precedence Default is 0 - Routine.
The three-bit Precedence field sets a value of 0 to 7 that provides network control to
prioritize routing (the higher the value, the more important the datagram).

Delay Default is0 - Normal.
Set aseither 0 - Normal or 1- L ow. Setting this value as 1 - L ow minimizes delay
(places higher importance on minimal delay).

Throughput Default is0 - Normal.
Set aseither 0 - Normal or 1 - High. Setting thisvalue as 1 - High maximizes
throughput (places higher importance on maximum throughput).

Reliability Default is0 - Normal.

Set aseither 0 - Normal or 1 - High. Setting thisvalue as 1 - High maximizes
reliability (places higher importance on maximum reliability).

The Port and Node Offset

The MAC Address consists of two parts: the port address and the node address. The port
addressis used to identify frames for the hardware ports configured in the test. The port
address portion of the MAC address is determined by the foll owing:

* Thevaluesyou enter for the modifiable bytesin that part of the MAC address.
* The Port Increment value you specify.

The Node address portion of the MAC address is determined by what you set in the
modifiable byte(s) in the that part off the MAC address and how many software addresses
you set in the Test Setup tab.

For an example of Port and Node Offset settings and the resulting MAC addresses (both
source and destination), see “ Example” .

Example

The example below shows one possible set of values for atest with two receiving ports. In
the example, the first byte of the port address portion of the MAC addressis 11, and the
second byteis 22. Thetwo bytes of the port address portion of the MAC addressthat is set
to increment is the second byte (determined by the Port Offset value). Since there were
two ports configured to receive frames in the test and the Port Increment value is 5, the
resulting port addresses are 1122 00 06 and 11 22 00 Ob.
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The first byte of the node address portion of the MAC address is 33. The byte of the node
address portion of the MAC addressthat is set to increment is the fifth byte (determined by
the Node Offset value). Since there were 5 software address per port specified (determined
by the Addresses Per Port value in the Test Setup tab), the resulting node addresses range
from 33 00 to 33 04 for each port.

—MaC Address
Puart Offzet; IE j
Node Offset 5 =l

M 22 PP PE33 MM
o

Fart Increment; |5

Destination MAC Addresses || Source MAC Addresses
Port Node

11 22 00 06 3300 112200013300

1122 000b 3301 112200013301

11 22 00 06 3302 1122 00 01 3302

1122 000b 3303 11220001 3303

11 22 00 06 3304 11220001 3303
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Specifying Custom Frame and Burst Sizes for a Test

In case the default frame and burst size options do not meet your testing needs, AST 11
allows you to specify custom frame and burst sizes. This section provides procedures for

setting custom frame and burst sizes.

You normally specify the frame and burst sizes for the test when setting the test

parameters for the test you want to run.

*  For the procedure for setting custom frame sizes, see “ Using Custom Frame Sizes for

the Test” below.

* For the procedure for setting custom burst sizes, see “ Using Custom Burst Sizes for

the Test” on page 105.

Using Custom Frame Sizes for the Test

Sometests allow you to specify custom frame sizes for the test. When using custom frame
sizes, AST |l allows amaximum of 2048 different sizes. The defaults custom sizes are the
recommended values specified in RFC-2285 (64, 128, 256, 512, 1024, 1280, 1518).

? To specify custom frame sizes, follow these steps:

1 Inthe main window, click on the Test Setup tab.

2 Inthe Frame Size pane, select the Custom box and click on the Edit button (the but-
ton is disabled until you select the Custom box). The Custom Frame Sizes window

appears (see Figure 5-6 on page 104).

Custom Frame Sizes E

Frame Sizes Tl

Azcending

Dezcending

b ovee Lp

Eliklr

Move Down

Remove

il

LI Diefault

—Add Frame Size

Figure 5-6. Custom Frame Sizes window.

Use these buttons to
arrange the frame sizes in
the window.

Use this button to remove a
size from the list.

Use this button to restore the
default values.
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3 Using the Move Up, Move Down, Ascending, and Descending buttons, arrange the
frame sizesin the order you want for the test. Since AST Il readsthe frame sizes from
the top down, the order of the frame sizesin the window dictates the order of the

frame sizes for the test.

For example, if frame sizeslisted from the top down are 128, 64, 255, the frame sizes
for the test are 128, then 64, and then 255.

Note: If you do not see aframe size you want to use, enter it in the Add Frame Size text
entry field and click the Add button. The new frame size appears in the list.

4 Click Close.

Using Custom Burst Sizes for the Test

Some tests allow you to specify custom burst sizes for the test. When using custom burst
sizes, AST |l allows a maximum of 1024 different sizes. The defaults custom sizesare 1,

24, and 144.

To specify custom burst sizes, follow these steps:

In the main window, click on the Test Setup tab.

2 IntheBurst Sze pane, select the Custom box and click on the Edit button (the button
isdisabled until you select the Custom box). The Custom Burst S zes window appears

(Figure 5-7).

Custom Burst Sizes

Burst Sizes

1
24
144

—Add Burst Size

Cloze

Azcending

Dezcending

Move Lp

tove Down

114

Bemove

Drefauilt

J kel

Figure 5-7. Custom Burst Sizes window.

Use these buttons to arrange
the frame sizes in the window.

Use this button to remove a
size from the list.

Use this button to restore the
default values.
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3 Using the Move Up, Move Down, Ascending, and Descending buttons, arrange the
burst sizes in the order you want for the test. Since AST |l reads the burst sizes from
the top down, the order of the burst sizes in the window dictates the order of the burst
sizes for the test.

For example, if burst sizeslisted from the top down are 1, 144, 24, the frame sizesfor
the test are 1, then 144, and then 24.

Note: If you do not see a burst size you want to use, enter it in the Add Burst Size text
entry field and click the Add button. The new burst size appearsin the list.

4 Click Close.

Using Test Configuration Files

This section provides information on using configuration files. AST Il allows you to save
your test configurationsto . ast files. When you want to use these settings again for atest,
you can load the . ast filerather than resetting all of the test parameters and preferences.
You can aso edit these files and save the edited version under a new name.

Note: If you save thefile before you run the test, only the configuration information is
saved inthe .ast file. If you save the .ast file after you run atest, both the configuration
information and test results are saved to the same .ast file. See “ Test Results” on page 80
for information on test results.

When you save your test configuration to afile, the following settings are saved:
* Card setup (see “ Configuring the SmartCard/Module Ports’ on page 88)

* Test options (see “ Setting the Test Options” on page 94)

* Frame Setup (see “ Setting the Frame Setup Parameters’ on page 98)

* Test parameters (see each test-specific chapter for instructions on how to set test-
specific parameters)

For procedures on saving your test configuration to afile, loading a previously-saved file,
and editing afile, see the following sections:

* “Saving Your Test Configuration to a File” on page 107
* “Loading a Previously-Saved Configuration File’ on page 108
e “Editing a Previously-Saved Configuration File” on page 109
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Saving Your Test Configuration to a File

Once you have defined the test setup, frame setup, test options, and card setup parameters,
you can save your test configuration to an .ast file. The procedure below explains this
process.

g To save your test configuration to afile, follow these steps:

1 Inthe main window, choose File > Save As. The Save As window appears
(Figure 5-8).
In the File name field, enter the name you want for the configuration (. ast) file.
Click the Save button. The file is saved to the folder where AST |1 has been installed.

Save As
Save in; |EH—‘~ST Il j ﬁl

File name: |Intitled. azt Save I
Save as type: I.fl'-.stll Filez [*.ast] j Cancel |

Figure 5-8. Save As Window
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Loading a Previously-Saved Configuration File

Instead of resetting all of the card setup parameters, test options, frame setup parameters,
and test parameters each time you run atest, you can load a previously-saved
configuration (.ast) file. You can load the file by opening it directly using the Open
window (see below).

? To load a previously-saved configuration file, follow these steps:

1 Inthe main window, choose File > Open. The Open window appears (Figure 5-9)
showing the previously-saved configuration (.ast) files.

2 Do one of the following:
»  Double-click on thefile you want to load.
»  Select the configuration file you want to load, and click the Open button.

The card setup, test options, frame setup, and test parameter settings are loaded
for the test.

Lookire |3 A8 Tl = & e
E Untitled. ast

File name: I Open

Filez aof type: I.-‘-‘-.stll Files [*.ast] j Cancel |

Figure 5-9. Open Window
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Editing a Previously-Saved Configuration File

You can edit a previously-saved configuration file and save it under another name. This
allows you to revise an existing configuration file, or create a new configuration file by
editing an existing one.

The procedure below explains how to do this.

? To edit a previously-saved configuration file, follow these steps:

1

In the main window, choose File > Open. The Open window appears (Figure 5-10)
showing the previously-saved configuration (. ast) files.

Select the configuration file you want to edit.
Click the Open button.

Lookire |3 AT =] & e
E Untitled. ast

File name: I Open

Files of ype: I.-'-‘-.stIIFiIes [*.ast] j Cancel |

Figure 5-10. Open Window
In the main window, click on the Options tab. Reset the test options as needed (see
“ Setting the Test Options” on page 94 for details).

Click on the Frame Setup tab. Reset the frame setup parameters as needed (see “ Set-
ting the Frame Setup Parameters’ on page 98 for details).

In the main window, choose File > Save As. The Save As window appears.
In the Save As window, do one of the following:

» Tocreate anew configuration file, enter the name you want for the new file in the
File namefield. Click the Save button. The new file is saved to the folder where
AST |l has been installed, leaving the original fileintact.

» Click the Save button. The configuration file is saved to the folder where AST I
has been installed with the changes (the original file is overwritten).
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Chapter 6
Forwarding Test

This chapter describes the AST Il Forwarding test.

In this chapter...

This chapter covers the following topics:

About the Forwarding Test.... 112
Test Overview ....113

Test Methodology.... 118

Selecting the Ports for the Test . ... 119
Configuring Test Parameters . ... 121
Running the Test.... 126

Viewing Test Results .... 127
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About the Forwarding Test

In traditional LAN switch testing, a number of forwarding tests are used to measure the
throughput and frame loss of the DUT/SUT using various traffic distributions including
fully meshed, partially meshed, and non-meshed. In AST 11, these traditional individual
forwarding tests have been combined into a single test.

The following sections provide information about this test, including:

*  What thistest allows you to measure (see below)

*  What thistest allows you to determine (see page 113)

* A diagram of the available traffic distribution patterns (see page 114)
* The methodology of the Forwarding test (see page 118)

* How to configure test parameters (see page 121)

* How to run the test (see page 126)

* How to view test results (see page 127)

What this Test Allows You to Measure

Table 6-1 below lists the key measurements for the Forwarding test based on the test mode
you select (Profile or Search).

Table 6-1. Forwarding Test Measurements

Test Mode Measurements

Profile FramelLoss. Theamount of lost (dropped) frames at a given Load.

Search Throughput. The maximum rate at which the DUT/SUT can
forward traffic with no frame loss, or at the specified Acceptable
Frame Loss.
FramelLoss. Theamount of lost (dropped) frames at a given Load.

E Note: For information on test results, see“ Viewing Test Results” on page 127.
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What this Test Allows You to Determine

By allowing you to vary the Load, Frame Size, and Burst Sze independently, as well as
select the desired test mode (Profile or Search), the Forwarding test can help you
determine the following for all three traffic distributions (fully meshed, partially meshed,
and non-meshed).

* How increasesin Load affects the DUT/SUT's frame loss at a given Frame Size and
Burst Size combination.

* How increasesin Burst Size affects the DUT/SUT’s frame loss at a given Frame Size.

* The DUT/SUT’sthroughput (see Table 6-1 on page 112).

Test Overview

This section provides information on the basic configuration of the Forwarding
test including:

* The supported traffic distribution patterns (see “ Supported Traffic Distributions” ).
* Basictraffic flow (see“ Traffic Flow” on page 117).
For information on the test methodol ogy, see “ Test Methodology” on page 118.

Supported Traffic Distributions

Figure 6-1 through Figure 6-3 show the supported traffic distribution patterns for this test.
Select the desired traffic distribution using traffic distribution and traffic direction options
in the Test Setup tab.
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Fully Meshed

Port 1 Port 4

Port 2 — Port 3

Partially M eshed

Option 1: Many-to-one, bidirectional

Option 2: Many-to-one, unidirectional

Figure 6-1. Supported Traffic Distributions
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Partially M eshed (continued)

Option 3: One-to-many, bidirectional Port 1 R‘ ( )Port3
4 O Port 4

Option 4: One-to-many, unidirectional Port 1 > O Port 3
() Porta
M N
-
Port 1 Port 3

Option 5: Many-to-many, bidirectional (m-to-n)

For this option, the number of (m) ports and (n)
ports does not have to be equal. Port 2 Q‘P‘ { ) Port4

Port 1 Q Port 3
Option 6: Many-to-many, unidirectional (m-to-n)
For this option, the number of (m) ports and (n)

ports does not have to be equal. Port 2 ©4> Q Port 4

Non-M eshed

Option 1: Bidirectional A to B and B to A.

Single port-pair Multiple port-pairs

Port 1 C/P‘ Port2  Portl @P Port 2
Port 3 w Port 4

Figure 6-2. Supported Traffic Distributions (continued)
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Non-M eshed (continued)

Option 2: Unidirectional A to B.

Single port-pair Multiple port-pairs

Port 1 @—»‘ Port 2 Port 1 ®—>
o3 (A)—— = (5)

Option 3: Unidirectional B to A.

Single port-pair Multiple port-pairs

Port1 (A)=—(8) Pot2  pot1(A)e—8)
Port 3 @

Port 2

Port 4

Port 2

Port 4

Figure 6-3. Supported Traffic Distributions (continued)
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Traffic Flow

Depending on the traffic distribution option you select, the way that traffic is transmitted
varies slightly. This section describes how traffic is transmitted based on your traffic
distribution selection.

* Fully meshed: Thetrafficistransmitted in around robin fashion starting with the first
transmitting port. Thereisan equal distribution of destination addresses (one for each
port) to keep the test balanced. All ports are equally and fully loaded during the test,
and no one port is overloaded. This table shows the order of transmission for a test
with four ports.

Source Port Destination Ports (in order of transmission)
Port #1 234234 ...
Port #2 341341 ...
Port #3 412124 ...
Port #4 123123 ...

* Partially meshed: Each transmitting port begins transmitting traffic at the same time.
Each transmitting port transmits traffic to its destination port(s) in around robin
fashion based on the destination port addresses.

* Non-meshed: Each transmitting port begins transmitting traffic at the same time.
Each transmitting port transmits traffic to its paired destination port.
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Test Methodology

The steps below describe what occurs during each iteration of the Forwarding test in both
Profile and Search mode.

For information on:

How the test progresses from iteration to iteration in Profile mode, see “ Profile Mode
(Duration set to Seconds)” on page 25 and “ Profile Mode (Duration set to
Continuous)” on page 27.

How the test progresses from iteration to iteration in Search mode, see “ Search” on
page 18.

The algorithms used to determine throughput in Search mode, see Appendix A,
“ Search Algorithms”

During each iteration of the Forwarding test, the following steps are executed.

10
11
12

VFDs are set for al ports based on port addresses.

Trigger 1 is set to match frames with correct destination address.
For the specified Frame Size, the following are set:

* Framedatalength.

»  Background pattern including unique signature.

» Trigger 2 based on signature location.

The Burst Size is set to the specified value.

The IBG (interburst gap) is calculated for the intended load (the specified Load
value). See“ Calculating the InterBurst Gap (IBG)” on page 252 for detail s on how
the IBG is calculated.

Load is set to specified Load.

Timed transmission is started on all transmitting ports at the specified Start values for
Load, Burst Size, and Frame Size.See “ Calculating the Transmit Time” on page 253
for the formula used to cal culate the transmission time.

Wait for the specified Duration (the Duration defines the length of each iteration).
The port counters are updated continually during each iteration.

Note: If you set the Duration option to Continuous, the test continues until you
manually stop it.

When the receive trigger rate on receiving port(s) becomes 0, the elapsed timeis
determined from the chassis.

Port counters are gathered.
Frame loss and or final throughput is determined.
Results are displayed.
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Selecting the Ports for the Test

-

\'4

Thissection explains how to select the portsfor the Forwarding test. Before you begin this
procedure make sure you have already set up the SmartCards/modules and have defined
the frame setup and any optional settings (see Chapter 5, “ General Test Setup”).

To select the portsfor the Forwarding test, follow these steps:

1 Inthe main window, click on the Test Setup tab.
2 Using the Test Type pull-down menu, select Forwarding (Figure 6-4).

Choose Forwarding here.

I Untitled - AstIT
File Edit Wiew Smarthits Test Results Help

=]

Test Setup I Frarme Setupl Dptiu:unsl Card Setupl

Setup & Run

Test Tupe: |{galE s
Test ; Addreszes teazurements -
Eamsraiig Duration [” Bandom 1+ Prafile
- = * Seconds |1D  Cemch
. Addreszes [ =] aren
" Continuous Fer Part =

Humber |1
of Trials:

Figure 6-4. Test Setup Tab (Forwarding Test)

3 Inthelower section of the window (Figure 6-5), use the Traffic Distribution pull-
down menu to select one of the following traffic distribution pattern options:

* Fully Meshed: All portsin the test transmit to every other port in the test and
receive traffic from al other portsin the test simultaneously. If you select this
option, Select All and Clear All buttons appear at the bottom of the window you
can use to select all of the ports or clear (deselect) them.

» Partially M eshed: There arethree basic options. one-to-many, many-to-one, and
many-to-many.

* Non-Meshed: All of the non-meshed traffic distribution patterns are port pairs.
You can choose to have a single port-pair, or multiple port-pairs.

Note: See*“ Supported Traffic Distributions’ on page 113 for details on these options.
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Select the desired Traffic Distribution option here.
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Select the desired Traffic Direction option here.

Figure 6-5. Traffic Distribution Pane (Forwarding Test)
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4 Based on your traffic distribution selection (Step 3), select the ports by clicking the
checkbox for each port you want included in the test. If you selected Fully Meshed for
the Traffic Distribution, click the Select All button to select all of the ports.

(Optional) Set up amonitor port if you want to monitor the traffic from the DUT/SUT.
See Table 2-1 on page 14 for a description of monitor ports. Also, make sure you have
configured the DUT/SUT so that it copies al the frames it transmits to the monitor

port.

Using the Direction pull-down menu, select one of the following traffic direction
options (this step is not necessary if you selected Fully M eshed in Step 3).
» Bidirectional M <-> N: Traffic flowsin both directions between the M and N
ports simultaneously. If you choose this option, make sure that the SmartCard/
modules for the ports you selected are set to full-duplex (see “ Configuring the
SmartCard/Module Ports’ on page 88).
* Unidirectional M -> N: Traffic flows from the M portsto the N ports.

* Unidirectional N -> M: Traffic flows from the N portsto the M ports.

Note: See“ Traffic Flow” on page 117 for details on how the traffic is transmitted.
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Configuring Test Parameters

\'4
-

This section explains how to configure the test parameters for the Forwarding test. Before
you begin this procedure, make sure you have already completed the general test setup,
including port selection (see “ Selecting the Ports for the Test” on page 119).

See Table 6-2 on page 122 for descriptions of the test parameters.

Note: If you already have a configuration file for this test, you can open it to quickly
configure the test (includes card setup, test options, frame setup, and test parameters).

To configure the Forwarding test parameters, follow these steps:

1 Inthemain window, make sure the Test Setup tab is selected. The selected Test Type
should be Forwar ding, as shown in Figure 6-6.

_:Untitled - AStIT

File Edit Wiews Smarthits Test Results Help
DEdw<E bUBDS OLE B C
ok ||

Test Setu i
Setup & Run p I Frame Setupl Dptlonsl Card Setupl
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{‘_*- — Test —Addreszes — Meazurementz
Duration .
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Forwarding s Seconds |'| ] -
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Mumber |1
of Trials:
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Addrezzes |-| = =
Per Part =]

—1. Frame Sige————— 2. Burst Size—————— — 3. Load [Perce
Stark; |54 ill Stark; I-l j Start: |1|:I
- II:".! ;I - I‘| ;I [ I‘ll'l

Figure 6-6. Test Setup Tab (Forwarding Test)

2 Inthe Test pane, click on one of the following radio buttons to select the desired
Duration option (see Table 6-2 on page 122 for explanations of these and other
options on the Test Setup tab for the Forwarding test):

e Seconds (enter the number of seconds you want each iteration to run).

* Continuous (the test runs continuously until you manually stop it (to stop the
test, click the Stop button, or choose Test > Stop).

3 Inthe Number of Trialsfield, enter the number of trials you want for the test.
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4 Inthe Addresses pane, do one of the following:
»  Check the Random checkbox to randomly assign addresses to each port.

* Usethe Addresses Per Port arrows to specify the number of address you want
assigned to each port.

5 Inthe Measurement pane, do one of the following:
» Select Profileto run the test in Profile mode.
»  Select Search to run the test in Search mode.
In the Frame Size pane, select the desired Frame Size values for the test.
In the Burst Size pane, select the desired Bur st Size values for the test.
In the Load pane, select the desired L oad values for the test (the options are different
depending on test mode you sel ected).

You are how ready to run the test. If you did not use an existing configuration file to
configure the test parameters, you can save the current configuration to afile by choosing
File> Save Asoption. Thisalowsyou to use thefile to quickly configure the test at alater
time.

See “ Running the Test” on page 126 for information on running the test and
“ Recommended Testing Method” on page 127 for arecommended testing procedure.

Table 6-2. Forwarding Test Parameters

Parameter Definition Availability
Duration Default is 10 Seconds. Profile and
Search

Allows you to specify whether you want to the iterations of the test to run for
a specified amount of time, or if you want the test to run continuously until
you manually stop it. The options are:

® Seconds. Theiterations of thetest run for the amount of time you
specify. Enter the desired amount of time (in seconds).

® Continuous. Thetest runs continuously until you manually stop it (to
stop the test, click the Stop button or choose Test > Stop).
This option is not available when the test mode is set to Search.
The Frame Size, Burst Size, and Load parameter values do not vary during
the test (the values used are the specified Sart values which remain
constant throughout the test). This option is useful if you want to test how
the DUT/SUT handles traffic when the Frame Size, Burst Size, and Load

are constant.
Number of Default is 1. Profile and
Trials Allows you to specify the number of trialsfor the test. For a definition of trial, Search
see Table 2-1 on page 14.
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Table 6-2. Forwarding Test Parameters (continued)

Parameter

Addresses

Definition

Defaultis Addresses per port with avalue of 1.

Allows you to specify the number of addresses you want to assign to each
transmitting port in the test. The options are:

® Random. Addressesare assigned to the portsin the test randomly.

®* Addressesper port. Each port is assigned the same number of
addresses. Enter the number of addresses you want.

Availability

Profile and
Search

Measurements

Default is Profile.
Allows you to specify the test mode you want to use. The options are:

® Profile. Providesan overall view of the DUT/SUT's forwarding
performance. Frame loss is measured.

® Search. Providesamore detailed analysis of the DUT/SUT's

forwarding performance than Profile mode. A binary algorithm is used to

determine throughput and frame | oss.

N/A

Frame Size

Default is64 bytesfor Start and Step, and 1518 for Stop.

Allows you to set the Frames sizes throughout the test for both Profile and
Search mode. The options are:

® Start. The Frame size at the beginning of the test.

® Step. Theamount the Frame size increments from iteration to iteration.

® Stop. Thelargest Frame sizefor the test.

® Custom. Allowsyou to specify custom frame sizes for the test. See
“ Using Custom Frame Sizes for the Test” on page 104 for details.

Profile and
Search

Burst Sze

Default is 1.

Allows you to set the Burst sizes throughout the test for both Profile and
Search mode. The options are:

® Start. TheBurst size at the beginning of the test.

® Step. Theamount the Burst size increments from iteration to iteration.

® Stop. Thelargest Burst size for the test.

® Custom. Allowsyou to specify custom burst sizes for the test. See
“ Using Custom Burst Sizes for the Test” on page 105 for details.

Profile and
Search
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Table 6-2. Forwarding Test Parameters (continued)

Parameter

Load

Definition

Allows you to set the Load levels for the duration of the test. Load is the
amount of utilization of the medium. The options vary depending on the test
mode you select (Profile or Search). The default values depend on your Units
setting for Load in the Optionstab. The Load default values are:

Profile: Start 10 (Units = Percentage), 1000 (Units = Frames/Sec).
Step 10 (Units = Percentage), 1000 (Units = Frames/Sec).

Stop 100 (Units = Percentage), 8,000 (Units = Frames/Sec).
Search: Initial 10 (Units = Percentage), 1000 (Units = Frames/Sec).
Min 10 (Units = Percentage), 1000 (Units = Frames/Sec).

Max 100 (Units = Percentage), 8,000 (Units = Frames/Sec).

Profile:

The options are:

® Start. Theload at the beginning of the test.

® Step. Theamount the Load increments from iteration to iteration.
® Stop. Thelargest Load for the test.

Search:

The options are:

® |nitial. TheLoad at the beginning of the test.

* Min. Theminimum allowable Load value for the test. If thisvalueis
reached, the test stops.

* Max. Themaximum alowable Load value for thetest. If thisvalueis
reached, the test stops.

* Resolution. Defaultis1 (Units = Percentage),
100 (Units = Frames/Sec).
The finest adjustment possible for the Load from iteration to iteration. If
the required adjustment to the current Load for the next iteration isless
than the Resolution, the tria stops. See “ Resolution” on page 18 for
details and an example.

* Backoff Rate. DefaultisO0.5.
The rate the Load decreases after the DUT fails (frame loss exceeds the
specified Acceptable Frame Loss value) at the current Load. Enter an
integer or decimal value. The minimum value you can enter is 0.01. See
“ Backoff Rate” on page 14 for the formula used to calcul ate the actual
amount of the decrease in Load.

* Acceptable FramelLoss. Default is 1000.
The number of frames that can be lost without frame loss being declared.

Availability

Profile and
Search
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Table 6-2. Forwarding Test Parameters (continued)

Parameter

Traffic
Distribution

Definition

Default is Fully M eshed.

Allows you to select the traffic distribution you want for the test. The options
are

®* Fully Meshed. All portsinthetest transmit to every other port in the
test and receive traffic from all other portsin the test simultaneously.

® Partially Meshed. Allows either one-to-many, many-to-one, or many-
to-many traffic patterns. Each of these options supports bidirectiona and
unidirectional traffic direction (see “ Direction” below).

®* Non-Meshed. All of these traffic distribution pattern options are port
pairs. Y ou can set up the test to have a single port-pair, or multiple port-
pairs. Each of these options supports bidirectional and unidirectional
traffic direction (see“ Direction” below).

See“ Supported Traffic Distributions’ on page 113 for details on these
options. Once you select the desired traffic distribution, you must select the
desired traffic direction (see“ Direction” below).

Availability

Profile and
Search

Direction

Default isBidirectional.

Allows you to select the traffic direction based on your traffic distribution
selection (see “ Traffic Distribution” above).

This option does not apply if you selected Fully Meshed for the Traffic
Distribution. The options are:

Partially Meshed

* Bidirectional M <->N
® Unidirectional M -> N
® Unidirectional N -> M
Non- M eshed

* Bidirectional A <->B
® Unidirectional A ->B

®* Unidirectional B -> A

Profile and
Search
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Running the Test

This section shows you how to start, stop, and pause (temporarily stop) the test, including
arecommended testing method (see page 127). Normally, you stop the test if you set
Duration to Continuous (the test runs until you manually stop it). Pausing the test alows
you to view the real-time data for the current iteration of the test using the Counters tab.

Starting The Test

Once you have completed the general test setup and configured the Forwarding test
parameters, you can start the test by doing one of the following:

* Click onthe Forwarding test button in the Shortcut bar.

&

Fonwarding

* Click onthe Run Current Test button in the toolbar.
[ ]

® Choose Test > Run Current, or Test > Run > Forwarding.

Once you start the test, the display of the main window changes to the Results display.

Stopping The Test

If you want to stop the test, do one of the following:
* Click onthe Stop Test button in the toolbar.

&

* Choose Test > Stop.

Pausing The Test

If you want to pause (temporarily stop) the test, do one of the following:
* Click onthe Pause Test button in the toolbar.

n
®* Choose Test > Pause.

V Note: To resume (restart) the test, choose Test > Resume or click on the Resume
button.
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Recommended Testing Method

Thistesting method shows you how to quickly determine roughly where the DUT/SUT
beginsto drop frames using the Profile test mode and progressively refine the test for more

accurate measurements.

1 InProfile mode, set thelnitial L oad to 10, and use arelatively large Step L oad value
to get arough idea where frame loss begins to occur (for example 30).

2 Keep the range of frame sizes to aminimum aswell as the Number of Trials and set
the Duration to a minimum. Thiswill shorten the test.

3 View theresults using the Chart tab or Summary tab first to quickly spot the point at
which frame loss begins.

4 Adjust the test parameters and rerun the test at a finer level, focusing in on the area
where frame loss started occurring. Using the L oad parameters, narrow the L oad to
range from just below and just above that point.

5 View theresults using the Detailstab to see exactly where frame loss started to occur.
Compare Test Frames Transmitted to the Test Frames Expected fields. Look for
where the number of framesin each field first become unequal.

If needed, reset the test parameters to amore focused range and rerun the test.
E Note: For moreinformation on test results, see“ Viewing Test Results’ .

Viewing Test Results

This section provides information on the test results data that is available for this test.

As soon as you start the test, the main window changes from the Setup & Run display to
the Results display. This display includes four tabs that you can use to select the test
results information you want to view.

For information on the test results data for a specific tab, see the following sections:

Chart tab, see” Chart Tab” on page 128.
Summary tab, see “ Summary Tab” on page 129.
Details tab, see “ Details Tab” on page 130.

Counterstab, see Appendix D, “ Test Results Counters” for information and field
descriptions. Thistab is the same for all fields.
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Chart Tab

The Chart tab (Figure 6-7) displays results for selected ports and selected Frame Size and
Burst Size values. You can select the ports you want to view by using the Chart Wizard
(see “ Using the Chart Wizard” on page 75). You can select the Frame Size and Burst Size
values you want to view by using the Frame Size and Burst Size pull-down menus. Results

for al iterations of the test are displayed.

The charts can aso be exported as . jpg files or HTML files using the Results menu (see

“ Results Menu” on page 65).

Figure 6-7 shows an example of the Chart tab. In this example, the selected test parameter
values are 512 for Frame Size and 50 for Burst Size.

Select the Frame Size Select the Burst Size you
you want to view here. want to view here.
E|'1E"t| Summar_l,ll Detail&l Cow ter&l
Frame Size: Burst Size: IEU "I—
Frame Loss Rate ////
100 L :
10.00 %
8o
30.00 %
GO
o000 %
40
70.00 %
20 o2
80.00 %
e — The Load values for the
=} - - -l -l test appear here.
o [N o [A] (]
E 5 5 £
Ports The ports you selected in the
Chart Wizard appear here.

Figure 6-7. Chart Tab (Forwarding Test)
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Summary Tab

The Summary tab (Figure 6-8) displays the exact sameinformation asthe Chart tab but in
tabular format. Like the Chart tab, the Summary tab allows you to select the Frame Sze
and Burst Size values that you want to view by using the Frame Size and Burst Size pull-
down menus. The results are organized as follows:

¢ Thedifferent Load values of the test are displayed with each Load value in its own
column.

* Each port isdisplayed in its own row.

The summary results can also be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 6-8 shows an example of the Summary tab. In this example, the selected test
parameter values are 512 for Frame Sze, and one hundred (50) for Burst Size.

Select the Frame Size Select the Burst Size you
you want to view here. want to view here.

16.3471 33.2380 44 3647 52.3113 35.27149 §2.9107
16.3471 33.2380 44 3647 52.3113 552708 §2.9094
0.0000 D.DDDD I:I.EIEIEIEI 16.3471 33.2380 44 3647 52.3113 55.27249 29113
0.0000 0.000a 0.000a 16.2471 33.2380 44 3647 223113 a28.2724 §2.9109
0.0000 0.000a 0.000a 16.2471 33.2380 44 3647 223113 a28.2713 29113

Figure 6-8. Summary Tab (Forwarding Test)
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Details Tab

The Details tab (Figure 6-9) displays detailed test for al ports for asingle iterationin
tabular format. You can select the Frame Sze, Burst Size, and Load values for the iteration
you want to view by using the Frame Size, Burst Size, and Load pull-down menus. If you
set up amonitor port for the test, thistab displays test results for that port.

The detailed results can aso be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 6-9 shows an example of the Details tab. In this example, the selected test Load
valueis 10%, Frame Sizeis 512, and Burst Size is 50.

See Table 6-2 on page 122 for descriptions of the Details tab fields.

Select the Frame Size you  Select the Burst Size you Select the Load you want
want to view here. | want to view here. to view here.

Chart | Surarnary £ L | Conb rsl

Burst Size: |5|:| i‘ Load: I'IEI. EI

Total Other
[ — le.st Fra;:t'le: Tfést Fr-.:rr:jes Eremes Tist Fr_arr:jes TestLFr-atmes Fremes
ransmitte xpecte Received eceive Lt Received

Frame Size: |512

249035 23450 1] 31458
23450 56487 23450 1] 33037
23450 E5303 23450 1] 44553
23450 24502 23450 1] 31352
93300 234500 93300 ] 140700
If you set up a monitor port for the test (not available for all tests),
this tab displays test results for the port here. B
A\ oy
N/
D or Po Received ot 3 R d N
A 1 l'_‘
I | 1]

Figure 6-9. Details Tab (Forwarding Test)
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Counters Tab

The Counterstab displays the same test results data for all AST Il tests. For alist and
descriptions of the various counters, see Appendix D, “ Test Results Counters”
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This chapter describes the AST |1 Congestion Control test.

In this chapter...

This chapter covers the following topics:

About the Congestion Control Test. ... 134
Test Overview . ... 135

Test Methodology.... 136

Selecting the Ports for the Test .. .. 137
Configuring Test Parameters.... 139
Running the Test . ... 142

Viewing Test Results . ... 143
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About the Congestion Control Test

The Congestion Control test allows you to determine how the DUT/SUT handles
congestion. Specificaly, thistest allows you to determine if head of line blocking exists
when the receive ports of the DUT/SUT become congested. Head of line blocking occurs
when the DUT/SUT restricts the flow of traffic from an external source in an attempt to
reduce or minimize frame loss when under congested conditions.

The Congestion Control test enables you to simulate congestion on specific receiving
ports of the DUT/SUT to determineif head of line blocking occurs.

Head of line blocking is indicated when uncongested ports exhibit frame loss.

Note: Thistest utilizes afour-port test configuration with two transmitting ports and two
receiving ports. One of the two receiving ports receives a normal amount of traffic; the
other isintentionally overloaded to simulate congestion. See “ Test Overview” on page
135 for more information on the test configuration.

The following sections provide information about this test, including:

*  What thistest allows you to measure (see below)

*  What thistest allows you to determine (see bel ow)

* A diagram of the available traffic distribution patterns (see page 135)
* The methodology of the Congestion Control test (see page 136)

* How to configure test parameters (see page 139)

* How to run the test (see page 142)

* How to view test results (see page 143)

What this Test Allows You to Measure

The Congestion Control test measures the amount of lost (dropped) frames at agiven Load
and Frame Sze and Burst Size combination for the receiving ports. Thistest runsin Profile
mode (you do not need to select the mode).

What this Test Allows You to Determine

By allowing you to vary the Frame Size, Burst Size, and Load from the transmitting ports
independently, the Congestion Control test can help you determine the following:

¢ If head of line blocking occurs (indicated if frame loss occurs on the uncongested
receiving port).

* The Load at which head of line blocking starts to occur on the uncongested port for a
given Frame Size and Burst Size combination.

* How increasesin Load affect the frame loss of the uncongested receiving port.
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* How increasesin Burst Size affect the frame loss of the uncongested receiving port.

* How increasesin Frame Sze affect the frame loss of the uncongested receiving port.

Test Overview

This section provides information on the basic configuration of the Congestion Control
test including:

* The supported traffic distribution patterns (see “ Supported Traffic Distributions” ).
* Basictraffic flow (see* Traffic Flow”).

For information on the test methodol ogy, see “ Test Methodology” on page 136.

Supported Traffic Distributions

Figure 7-1 shows the supported traffic distribution pattern for this test (a combination of a
partially meshed one-to-many unidirectional pattern, and a unidirectional port pair). As
you can see, there are four ports, two transmitting ports, and two receiving ports.

Port 1 4>O Port 3

Port2 () ————»( )Port4

Figure 7-1. Supported Traffic Distributions

E Note: Unlike some tests (like the Forwarding test), you do not select the traffic
distribution using a pull-down menu. When you select the first transmitting port in the
Transmitter 1 pane of the main window (Port 1 in Figure 7-1), the remaining three ports
are automatically assigned based on the order of the portsin the chassis (see “ Selecting
the Ports for the Test” on page 137 for details). All of the ports appear in the Sets pane of
the main window.

Traffic Flow

Both transmitting ports transmit traffic at the same time. The first transmitting port (Port
1) transmits to both receiving ports based on the destination (receiving) port addresses.
The second transmitting port transmits only to the second receiving port (Port 4). The
following table shows how the transmitting ports transmit frames to the receiving ports
using the configuration shown in Figure 7-1.
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Source Port Destination Ports (order of transmission)

Port #1 3, then 4.

Port #2 4 only.

The receiving port that receives traffic from both transmitting portsis the congested port
(Port 4). The receiving port that receives traffic from only one of the transmitting ports
(Port 3) isthe uncongested port (the port being tested to see if head of line blocking occurs
when Port 4 is congested).

Test Methodology

The steps below describe what occurs during each iteration of the Congestion Control test.
Thistest isrun automatically in Profile mode (you do not need to select the mode).

For information on how the test progresses from iteration to iteration in Profile mode, see
“ Profile Mode (Duration set to Seconds)” on page 25 and “ Profile Mode (Duration set to
Continuous)” on page 27.

During each iteration of the Congestion Control test, the following stepsare
executed:

VFDs are set for al ports based on port addresses.

Trigger 1 is set to match frames with correct destination address.
For the specified Frame Size, the following are set:

* Framedatalength.

»  Background pattern including unique signature.

» Trigger 2 based on signature location.

The Burst Size is set to the specified value.

5 TheIBG (interburst gap) is calculated for the intended load (the specified Load
value). See“ Calculating the InterBurst Gap (IBG)” on page 252 for details on how
the IBG is calculated.

Load is set to specified Load.

Timed transmission is started on all transmitting ports at the specified Start values for
Load, Burst Sze, and Frame Size See “ Calculating the Transmit Time” on page 253
for the formula used to cal culate the transmission time.

8 Wait for the specified Duration (the Duration defines the length of each iteration).
The port counters are updated continually during each iteration.

136

AST Il User Guide



Chapter 7: Congestion Control Test
Selecting the Ports for the Test

E Note: If you set the Duration option to Continuous, the test continues until you
manually stop it.

9 When the receive trigger rate on receiving port(s) becomes 0, the elapsed time is
determined from the chassis.

10 Port counters are gathered.
11 Framelossis determined.
12 Results are displayed.

Selecting the Ports for the Test

This section explains how to select the ports for the Congestion Control test. Before you
begin this procedure, make sure you have already set up the SmartCards/modules and have
defined the frame setup and any optional settings (see Chapter 5, “ General Test Setup”).

p To select the portsfor the Congestion Controal test, follow these steps:

In the main window, click on the Test Setup tab.
2 Using the Test Type pull-down menu, select Congestion Control.

In the Traffic Distribution pane (see Figure 7-2 on page 138), select the two transmit-
ting ports and the two receiving ports you want for the test in the appropriate sections.
AST Il automatically highlights the ports (in gray) to make it easier for you to identify
the ports that are available. You do not have to select the highlighted ports.

4 Click theright arrow to move the set of portsto the Sets pane.

| Note: If thisarrow isnot available, it means the selection of portsis not valid. Check
your selections and reselect the ports.
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— Traffic Digtribution

Transmitter 1 |Incongested Receiver Setz

Chazziz 113 Chaszsi: Chazziz 113 Chagszi:

Chazziz 114 Chaszsi: Chazziz 114 Chagszi:

Chazziz 115 Chazzi: Chazziz 115 Chaszi:

Chazziz 116 Chazzi: Chazziz 116 Chaszi:

i — e
Transmitter 2 Congested Receiver P |m

Chazziz 113 Chaszsi: Chazziz 113 Chagszi:

Chazziz 114 Chazzi: Chazziz 114 Chaszi: Sats A4

Chazziz 115 Chazzi: Chazziz 115 Chaszi: - -
Chassis 1 16 Chassi il 1E Chassi Lizeas LB sss

KN i i

Once you select all the ports you want, click on this

arrow. The set of ports (all ports) appears in the

Sets pane. If this arrow is not available, it mean S——m M8 —
the selection of ports is not valid. Check your

selections and reselect the ports.

KN i

Figure 7-2. Traffic Distribution Pane (Congestion Control Test)
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Configuring Test Parameters

This section explains how to configure the test parametersfor the Congestion Control test.
Before you begin this procedure make sure you have already completed the general test
setup including selecting the ports (see “ Selecting the Ports for the Test” on page 137).

See Table 7-1 on page 140 for descriptions of the test parameters.

E Note: If you already have a configuration file for this test, you can open it to quickly
configure the test (includes card setup, test options, frame setup, and test parameters).

? To configure the Congestion Control test parameters, follow these steps:

1 Inthe main window, make sure that the Test Setup tab is selected. The selected Test
Type should be Congestion Control, as shown in Figure 7-3.

Test Setup | Frarne Setupl Dptiunsl Card Setupl

Test Type: I Congestion Contral j

— Test —Addreszes

Dwuration——————————

% Seconds |1E| Muriber OF Trials: I1 I Bandom

= Continuousz %grd;:?;ieg |1 j
—1 Frame Size———— 2 Burst Size———— [~ 3 Load [Percentage)
Start; |E4 :|I Start; 1 jl Start; 10
Step: |E4 j Step: |1 j Step: 10

Stop: 1518 j Shop: 1 = Stop: 100

[ Custam Edlity.. | [ Custam Edity.. |

Figure 7-3. Test Setup Tab (Congestion Control Test)

1

2 Inthe Test pane, click on one of the following radio buttons to select the desired
Duration option (see Table 7-1 on page 140 for explanations of these and other
options on the Test Setup tab for the Congestion Control test):

»  Seconds (enter the number of seconds you want each iteration to run).

» Continuous (the test runs continuously until you stop it by clicking on the Stop
button or choosing Test > Stop).

3 Inthe Number of Trialsfield, enter the number of trials you want for the test.
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5
6
7

In the Addresses pane, do one of the following:
»  Check the Random checkbox to randomly assign addresses to each port.

* Usethe Addresses Per Port arrows to specify the number of addresses you want
assigned to each port.

In the Frame Size pane, select the desired Frame Size values for the test.
In the Burst Size pane, select the desired Bur st Size values for the test.
In the Load pane, select the desired L oad val ues for the test.

You are now ready to run the test. If you did not use an existing configuration file to
configure the test parameters, you can save the current configuration to afile by choosing
the File > Save As option. This allows you to use the file to quickly configure the test at a
later time.

See “ Running the Test” on page 142 for information on running the test.

Table 7-1.

Parameter

Duration

Congestion Control Rate Test Parameters

Definition

Default is 10 Seconds.

Allowsyou to specify whether you want to the iterations of thetest to run
for a specified amount of time, or if you want the test to run continuously
until you manually stop it. The options are:

® Seconds. Theiterations of the test run for the amount of timeyou
specify. Enter the desired amount of time (in seconds).

® Continuous. Thetest runs continuously until you manually stop it
(to stop the test, click the Stop button or choose Test > Stop).
This option is not available when the test mode is set to Search.
The Frame Size, Burst Size, and Load parameter val ues do not vary
during the test (the values used are the specified Start values which
remain constant throughout the test). This option is useful if you
want to test how the DUT/SUT handles traffic when the Frame Sze,
Burst Sze, and Load are constant.

Number of
Trials

Default is 1.

Allows you to specify the number of trials for the test. For adefinition of
trial, see Table 2-1 on page 14.

Addresses

Default is Addresses per port with avalue of 1.

Allowsyou to specify the number of addressesyou want to assign to each
transmitting port in the test. The options are:

®* Random. Addressesare assigned to the portsin the test randomly.

® Addressesper port. Each port is assigned the same number of
addresses. Enter the number of addresses you want.
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Table 7-1. Congestion Control Rate Test Parameters (continued)

Parameter Definition
Frame Size Default is 64 bytes for Start and Step, and 1518 for Stop.
Allowsyou to set the Frames sizes throughout the test. The options are:
® Start. The Framesize at the beginning of the test.
® Step. Theamount the Frame size increments from iteration to
iteration.
® Stop. Thelargest Frame size for the test.
® Custom. Allowsyouto specify custom framesizesfor thetest. See
“Using Custom Frame Sizes for the Test” on page 104 for details.
Burst Sze Default is 1.
Allows you to set the Burst sizes throughout the test for both Profile and
Search mode. The options are:
® Start. TheBurst size at the beginning of the test.
® Step. Theamount the Burst size increments from iteration to
iteration.
® Stop. Thelargest Burst sizefor the test.
® Custom. Allowsyou to specify custom burst sizes for the test. See
“ Using Custom Burst Szes for the Test” on page 105 for details.
Load Allowsyou to set the Load levels for the duration of the test. Load isthe

amount of utilization of the medium. The default values depend on your
Units setting for Load in the Optionstab. The Load default values are:
Start 10 (Units = Percentage), 1000 (Units = Frames/Sec).

Step 10 (Units = Percentage), 1000 (Units = Frames/Sec).

Stop 100 (Units = Percentage), 8,000 (Units = Frames/Sec).

The options are:

Start. The Load at the beginning of the test.

Step. The amount the Load increments from iteration to
iteration.

Stop. Thelargest Load for the test.
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Running the Test

This section shows you how to start, stop, and pause (temporarily stop) the test. Normally,
you stop the test if you set Duration to Continuous (the test runs until you manually stop
it). Pausing the test allows you to view the real-time data for the current iteration of the test
using the Counters tab.

Starting The Test

Once you have completed the general test setup and configured the Congestion Control
test parameters, you can start the test by doing one of the following:

* Click on the Congestion Control test button in the Shortcut bar.

I

Congestion Comntrol
* Click onthe Run Current Test button in the toolbar.
[ ]

* Choose Test > Run Current, or Test > Run > Congestion Control.
Once you start the test, the display of the main window changes to the Results display.

Stopping The Test

If you want to stop the test, do one of the following:
* Click onthe Stop Test button in the toolbar.

&

* Choose Test > Stop.

Pausing The Test

If you want to pause (temporarily stop) the test, do one of the following:
* Click onthe Pause Test button in the toolbar.

n
®* Choose Test > Pause.

Note: To resume (restart) the test, choose Test > Resume or click on the Resume
button.
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Viewing Test Results

This section provides information on the test results data that is available for this test.

As soon as you start the test, the main window changes from the Setup & Run display to
the Results display. This display includes four tabs that you can use to select the test
results information you want to view.

For information on the test results data for a specific tab, see the following sections:
* Chart tab, see“ Chart Tab” on page 144.

*  Summary tab, see“ Summary Tab” on page 145.

* Detailstab, see” Details Tab” on page 146.

* Counterstab, see Appendix D, “ Test Results Counters” for information and field
descriptions. Thistab is the same for all tests.
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Chart Tab

The Chart tab (Figure 7-4) displays Frame Loss Rate results for selected ports, and
selected Frame Size and Burst Size values. Select the ports you want to view using the
Chart Wizard (see“ Using the Chart Wizard” on page 75). Select the Frame Size and Burst
Size values that you want to view by using the Frame Sze and Burst Size pull-down
menus. Results for al iterations of the test are displayed.

The charts can also be exported as . jpg files or HTML files using the Results menu (see
“ Results Menu” on page 65).

Figure 7-4 shows an example of the Chart tab. In this example, the selected test parameter
values are 128 for Frame Size, and 50 for Burst Size.

Select the Frame Size Select the Burst Size you
you want to view here. want to view here.

Chart ISummaryI Detailal :ounteral

Frame Size: |128 _L Burst Size: |30

4]

Frame Loss Rate appears here
(you do not need to select this).

Frame Loss Rate

100

A

a0 10.00 %

&0 40.00 %

40
70.00 %

20 a

100.00 % W

The Load values for
the test appear here.

_|
=]

=
@

£°C AUy

Puorts The ports you selected in the Chart
Wizard appear here.

Figure 7-4. Chart Tab (Congestion Control Test)
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Summary Tab

The Summary tab (Figure 7-5) displays the exact sameinformation asthe Chart tab but in
tabular format. Like the Chart tab, the Summary tab allows you to select the frame size
and burst size values that you want to view by using the Frame Size and Burst Size pull-
down menus. The results are organized as follows:

* Thedifferent Load values of the test are displayed with each Load value in its own
column.

* Each port isdisplayed in its own row.

The summary results can also be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 7-5 shows an example of the Summary tab. In this example, the selected test
parameter values are 128 for Frame Size and 50 for Burst Size.

Select the Frame Size Select the Burst Size you
you want to view here. want to view here.

Chart ~ Summary | Detailsl Eountersl

Frame Size: |128 j Burst Size: |5EI j

E

T 0.0000 0.0000 27 5532 49.9935
2-3 0.0000 27 5532 4999355

Figure 7-5. Summary Tab (Congestion Control Test)
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Details Tab

The Details tab (Figure 7-6) displays detailed results for the congested and uncongested
receiving ports for asingleiteration in tabular format. You can select the Frame Size, Burst
Size, and Load values for the iteration that you want to view by using the Frame Size,
Burst Size, and Load% pull-down menus.

The detailed results can aso be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 7-6 shows an example of the Detailstab. In this example, the selected Load valueis
10%, Frame Size is 128, and Burst Sizeis 50.

See Table 7-2 for descriptions of the Details tab fields.

Select the Frame Size Select the Burst Size you Select the Load you want
you want to view here. want to view here. to view here.

| Counters I

Frame Size: 128 I~ | Burst Size: ISD "I Load %: |1EI [

126699

Figure 7-6. Details Tab (Congestion Control Test)

Table 7-2. Details Tab Field Descriptions

Field Description

(Uncongested Port) (Uncongested Port)

Uncongested Port The name of the uncongested port (this port receives 50%
of the load).

Uncongested Test Frames The number of test frames the uncongested port expects to
Expected receive. This number is calculated by totaling all of the test
frames that are destined for this port.

Uncongested Test Frames The number of test frames received by the uncongested
Received port. If any test frames were dropped, thistotal will be less
than the Uncongested Test Frames Expected.
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Table 7-2. Details Tab Field Descriptions (continued)

Field
(Uncongested Port)

Uncongested Test Frames
Lost

Description
(Uncongested Port)

The number of test frames destined for the uncongested
port that were not received. This isthe difference between
the Uncongested Test Frames Expected and Uncongested
Test Frames Received.

HOLB Exists?

Field
(Congested Port)

Congested Port

Indicates of head of line blocking exists (indicated of the
uncongested port drops frames).

FALSE = Head of line blocking does not exist.
TRUE = Head of line blocking exists.

Description
(Congested Port)

The congested port (this port receives 150% of the
load).

Congested Test Frames
Expected

The number of test frames the congested port expects to
receive. This number is calculated by totaling all of the test
frames that are destined for this port.

Congested Test Frames
Received

The number of test frames received by the congested port.
If any test frames were dropped, thistotal will be less than
the Congested Test Frames Expected.

Congested Test Frames Lost

Counters Tab

The number of test frames destined for the congested port
that were not received. This is the difference between the
Congested Test Frames Expected and Congested Test
Frames Received.

Note: The Counters tab displays the sametest results datafor all AST Il tests. For alist
and descriptions of the various counters, see Appendix D, “ Test Results Counters?
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Chapter 8
Address Learning Test

This chapter describesthe AST Il Address Learning test.

In this chapter...

This chapter covers the following topics:

About the Address Learning Test. ... 150
Test Overview . ... 151

Test Methodology.... 153

Selecting the Ports for the Test . ... 154
Configuring Test Parameters.... 155
Running the Test.... 158

Viewing Test Results . ... 159
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About the Address Learning Test

The Address L earning test allows you to determine the optimal address learning rate of the
DUT/SUT. The address learning rate is the maximum rate at which the DUT/SUT can
learn new MAC addresses without flooding or dropping frames. Thetest isrun using a
binary search algorithm to determine the optimal address |earning rate. This test uses port
pairs that consist of learn ports and test ports.

Note: For thistest, you must set up amonitor port. This allows you to determineif the
DUT/SUT flooded frames during the test.

The following sections provide information about this test, including:

*  What thistest allows you to measure (see below).

*  What thistest allows you to determine (see below).

* A diagram of the available traffic distribution patterns (see page 151).
* The methodology of the Address Learning test (see page 153).

* How to configure test parameters (see page 155).

* How to run the test (see page 158).

* How to view test results (see page 159).

What this Test Allows You to Measure

The key measurement for this test is the address learning rate of the DUT/SUT ports on a
port-by-port basis. The address learning rate is expressed in the test results as the
maximum rate (in frames per second) at which the DUT/SUT isableto learn MAC
addresses.

What this Test Allows You to Determine

By allowing you to specify the number of addresses per port, Learning Rate, and Frame
Sze, the Address Learning test can help you determine the following:

* How increasesin the number of addresses per port affects the DUT/SUT’s address
learning rate.

* How increasesin the Frame Sze affects the DUT/SUT’s address learning rate.
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Test Overview

This section provides information on the basic configuration of the Address L earning

test including:
* The supported traffic distribution patterns (see “ Supported Traffic Distributions’
below).

* Basictraffic flow (see Traffic Flow” on page 152).
For information on the test methodol ogy, see “ Test Methodology” on page 153.

Supported Traffic Distributions

The traffic distribution pattern for this test is port pairs with alearn port and atest port in
each pair, and a single monitor port (see Figure 8-1).

DUT/SUT

The monitor port is used to
detect flooded frames.

Monitor Port

Figure 8-1. Supported Traffic Distributions

E Note: Unlike some tests (like the Forwarding test), you do not select the traffic
distribution using a pull-down menu. When you select the ports, you need to specify the
transmitting port and receiving port of each port pair (see “ Selecting the Ports for the
Test” on page 154 for details).
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Traffic Flow

During the test, traffic is sent between the learning and test ports corresponding to the
three phases of the test as follows:

1 First Phase: Thetest port transmits|earning frames to the DUT/SUT and the DUT/
SUT “learns’ the MAC addresses. The learning frames are then forwarded by the
DUT/SUT to the learn port. The frames transmitted during this phase do not include
VFDs.

2 Second Phase: The learn port transmits learning frames to the DUT/SUT which for-
wards them to the test port. The frames transmitted during this phase have varying
source addresses and afixed destination address corresponding to the test (destina-
tion) port.

3 Third Phase: During thislast phase, the test port transmits learning frames to the
DUT/SUT, which then forwards them to the learn port. The frames transmitted during
this phase have the following triggers:

e Trigger 1 set to match the correct destination port ID.

e Trigger 2 is set to match the unique signature field (this trigger identifies the
frame as atest frame).
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Test Methodology

The steps below describe what occurs during each iteration of the Address Learning test.
Thistest isautomatically run in Search mode (you do not need to select the mode). For
information on the algorithms used to determine the Learning Rate from iteration to
iteration, see Appendix A, “ Search Algorithms!

? During the Address L earning test, the following steps are executed:
1 TheLearning Rateis set to the specified Initial value.
2 The Number of Addressesis set to the specified value.
3 TheBurst Szeissetto 1.
4 Pausefor the specified Aging Time.

Phase 1

5 Broadcast learning frames are transmitted from the test port to the learn port using the
default value of 10 learning frames per retry (these frames do not contain VFDs).

Phase 2

6 Framesare transmitted from the learn port to the test port (these frames have varying
source addresses and a fixed destination address corresponding to the test port).

Phase 3

7 Framesare transmitted from the test port to the learn port. In these frames, Trigger 1
and Trigger 2 are set to help identify them and to determine exactly which frames
were correctly forwarded by the DUT/SUT.

» Framesreceived by the learn port that match both triggers are considered as cor-
rectly forwarded by the DUT/SUT.

»  The number of frames received by the learn port that exceeds the number of
frames transmitted by the test port is the number of flooded frames.

8 Themonitor port isexamined to seeif flooding occurred (frames received by the mon-
itor port that contain Trigger 1 are considered flooded frames).

9 Based on whether or not flooding occurred on the monitor port, one of the following
OCCUrS:

» If flooding occurred, the Learning Rate is decreased from its Initial value for the
next iteration and the test continues.

» If flooding did not occur, the Learning Rateis increased from itsInitial value for
the next iteration and the test continues.

Thistest continues until one of the following occurs:

® Thethreshold Learning Rateis reached.

* The specified Minimum Learning Rate is reached (the test automatically stops).
* The specified Maximum Learning Rate is reached (the test automatically stops).
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Selecting the Ports for the Test

This section explains how to select the ports for the Address Learning test. Before you
begin this procedure, make sure you have already set up the SmartCards/modul es and have
defined the frame setup and any optional settings (see Chapter 5, “ General Test Setup”).

To select the portsfor the Address L earning test, follow these steps:

In the main window, click on the Test Setup tab.
Using the Test Type pull-down menu, select AddressL earning.

In the Traffic Distribution pane (see Figure 8-2), set up a port pair by selecting one
learn and one test port. AST |l automatically highlights the ports (in gray) to make it
easier for you to identify the portsthat are available. You do not have to select the
highlighted ports.

Click theright arrow to move the port pair to the Port Groups pane.

Note: If thisarrow isnot available, it means the selection of portsis not valid. Check
your selections and reselect the ports.

(Optional) Repeat Step 3 and Step 4 to set up additional port pairs.

Using the Monitor pull-down menu, select the monitor port for the test. This test
requires amonitor port. If you do not select one, the test will not run properly.

Select the monitor port you
want for the test here.

— Traffic: Digtribution

Learn Part Test Part Part Groups b anitar
Chasgziz 113 Chasziz 113 Chassiz 1 ;j
Chaszziz 114 Chasziz 114
Chazsiz 115 Chazziz 115

Chazziz 116 Chasziz 116 3
Chassis 117 | |Chassiz 117 j| \’

Chassis 118 | |Chassiz 118 J
Chazziz 113 Chazsziz 113 —
Chagsiz 1 20 Chas=ziz 1 20 art Graups

Chazziz 1 13.Chazsiz 1~

Once you select the ports you want,
click on this arrow. If this arrow is not
available, it means the selection of —
ports is not valid. Check your

selections and reselect the ports.

KN I

Figure 8-2. Test Setup Tab (Address Learning Test)
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Configuring Test Parameters

This section gives a procedure for configuring the test parameters for the Address
Learning test. Before you begin this procedure make sure you have aready completed the
general test setup including selecting the ports (see “ Selecting the Ports for the Test” on
page 154).

Since the Address Learning test determines the rate at which a DUT can populate its
address table without flooding or dropping frames, there are two parameters that are
especially important in the test setup: Aging Time and Number of Addresses. Be sure to
follow the configuration instructions for these fields very carefully.

See Table 8-1 on page 156 for descriptions of the test parameters.

Note: If you already have a configuration file for this test, you can open it to quickly
configure the test (includes card setup, test options, frame setup, and test parameters).

To configurethe Address L earning test parameters, follow these steps:

1 Inthe main window, make sure that the Test Setup tab is selected and the Test Type
selected is Address L earning as shown in Figure 8-3.

Test Setup | Frame Setupl Elptiu:unsl Card Setupl

Test Type: I.-'i‘-.l:ldress Learning j

— Test — Learning Rate [Frames/sec)

Murnber af Trals: I'I [nitial: I'I 0a0o Frame Size: =i
Aging Time: |1 5 =1 Mirirm: |1 400

[zeconds] = Burst Size:
MNumber of |55535 imum: 14880 1
Addreszes: Masimum: I I

Figure 8-3. Test Setup Tab (Address Learning Test)

2 Inthe Test pane, do the following:
e Inthe Number of Trialsfield, enter the number of trials for the test.

* Inthe Aging Timefield, enter the Aging Time (in seconds) for the test. Thisfield
must be set to avalue greater than the value of the address aging timer on the
DUT. Also, the address aging timer on the DUT must be set greater than the time
it takes the Minimum learning rate (frames/second) to transmit the Number of
Addresses defined.
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Configuration Example

This example will help illustrate how to configure the Aging Time and Number of
Addressesfields in relationship with the Minimum learning rate setting in AST I1. If the
Minimum learning rate is left at the default value of 1488 and you set the Number of
Addresses to 16,000 addresses, then the absolute minimum of the DUT address Aging
Time should be 16,000/1488 = 10.75 or 11 seconds. To be conservative, we recommend
that you add 10 seconds of AST Il overhead and set the AST Il Aging Time to 32 seconds.
The reason thisis so important is that the DUT’s address table must be cleared before
another iteration of the Address Learning test is started; otherwise, results will beinvalid.

3 Inthe Number of Addressesfield, enter the number of addresses for each port in the
test. Thisfield must be set to alower number than the actual size of the address table
for the tested DUT port or else test results will be invalid. Be very careful, asaDUT
specification may be defined to have 64K of address table space, but the address space
defined per VLAN or group of ports may be much less (8 or 16K). If thisis the case,
you will always have flooded frames and your tests will alwaysfail.

4 Inthe Learning Rate pane, do the following:
* Inthelnitial field, enter the learning rate for the start of the test.
e Inthe Minimum field, enter the minimum learning rate for the test.
* Inthe Maximum field, enter the maximum learning rate for the test.
5 Inthe Frame Size field, select the frame size for the test.

Note: TheBurst Szeisforced to 1 (you cannot change the value in the Burst Size field).

You are how ready to run the test. If you did not use an existing configuration file to
configure the test parameters, you can save the current configuration to afile by choosing
File> Save Asoption. Thisalowsyou to use thefile to quickly configure the test at alater
time. See “ Running the Test” on page 158 for information on running the test.

Table 8-1. Address Learning Test Parameters
Parameter Definition

Number of Trids Default is 1.

Allows you to specify the number of trials for thetest. For a
definition of trial, see Table 2-1 on page 14.
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Table 8-1. Address Learning Test Parameters
Parameter Definition

Aging Time Default is 15 seconds.

Allows you to specify the amount of the Aging Time for the DUT/
SUT for the test.

AST Il automatically verifies that the values for the aging timersfor
the Address L earning and Address Caching tests are large enough for
the tests to be completed. Based in-part on the initial addresses and
minimum learning rate values, the application will provide awarning
message if the aging timer is too small to finish the test.

Number of Default is 65536 per port.

Addresses Allows you to specify the number of MAC addresses per port for the
test.

Learning Rate Allows you to set the learning rate for the duration of the test (the

number of learning frames per second that are transmitted).

® Initial. (Defaultis10000) The learning rate at the start of the
test.

® Minimum. (Defaultis1488) Thelowest allowable learning
rate for the test. If this rate is reached, the test stops.

® Maximum. (Defaultis14880) The highest allowable learning
rate for the test. If this rate is reached, the test stops.

Frame Size Default is 64 bytes.
Allows you to set the frame size for the duration of the test.

Burst Size Theburst sizeisforced to 1 (you cannot change the valuein the Burst
Szefield).
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Running the Test

This section shows you how to start, stop, and pause (temporarily stop) the test. Pausing
the test allows you to view the real-time data for the current iteration of the test using the
Counters tab.

Starting The Test

Once you have compl eted the general test setup and configured the Address Learning test
parameters, you can start the test by doing one of the following:

* Click onthe Address L earning test button in the Shortcut bar.

=

Addrezs Learning
* Click onthe Run Current Test button in the toolbar.
[ ]

* Choose Test > Run Current, or Test > Run > Address Learning.

Once you start the test, the display of the main window changes to the Results display.

Stopping The Test

If you want to stop the test, do one of the following:
* Click onthe Stop Test button in the toolbar.

&

* Choose Test > Stop.

Pausing The Test

If you want to pause (temporarily stop) the test, do one of the following:
* Click onthe Pause Test button in the toolbar.

n
®* Choose Test > Pause.

V Note: To resume (restart) the test, choose Test > Resume or click on the Resume
button.
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Viewing Test Results

This section provides information on the test results data that is available for this test.

As soon as you start the test, the main window changes from the Setup & Run display to
the Results display. This display includes four tabs that you can use to select the test
results information you want to view.

For information on the test results data for a specific tab, see the following sections:
* Chart tab, see“ Chart Tab” on page 160.

*  Summary tab, see“ Summary Tab” on page 161.

* Detailstab, see” Details Tab” on page 162.

* Counterstab, see Appendix D, “ Test Results Counters” for information and field
descriptions. Thistab is the same for all tests.
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Chart Tab

The Chart tab (Figure 8-4) displays the Learning Rate results for selected ports. Select the
ports that you want to view by using the Chart Wizard (see “ Using the Chart Wizard” on
page 75). The Frame Sze and Burst Size for the test appear at the top of the chart.

The charts can also be exported as . jpg files or HTML files using the Results menu (see
“ Results Menu” on page 65).

Figure 8-4 shows an example of the Chart tab. In this example, the test parameter values
are 64 for Frame Size, and one (1) for Burst Sze.

The Frame Size for the The Burst Size for the test
test appears here. appears here.
| |
Chart |Summary| Detailsl Caun ersl
Frame Size: I "I Burst Size: |1 4

Pass/Fail status

and the Test Status: PASS
percentage of o
learned frames % Leamned

appear here.

100
1458 fps

80 11532 fps
] 14043 fps
14670 fps
40
14827 fps
20 14866 fps Q?\ei@'
o
. 14876 fps o
— ]
= =
@ m -
- fal] The Learning Rate values
g for the test (in frames per
- second) appear here.
Parts

The ports you selected in the Chart
Wizard appear here.

Figure 8-4. Chart Tab (Address Learning Test)
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Summary Tab

The Summary tab (Figure 8-5) displays the exact sameinformation asthe Chart tab but in
tabular format. The Frame Size and Burst Size values for test appear near the top of the tab.
The results are organized as follows:

* Eachiterationisdisplayed in a separate column showing the Learning Rate (in frames
per second) for that iteration.

* Each port isdisplayed in its own row.

The summary results can also be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 8-5 shows an example of the Summary tab. In this example, the test parameter
values are 64 for Frame Size, and one (1) for Burst Sze.

The Frame Size for the The Burst Size for the test
test appears here. appears here.

Chart 5U }'I Detallsl Cinlary ersl

Frame Size: 54 Burst Size:

% Learned | 10000 fps 9500 fps 9250 fps 9125 fps 9062 fp=s 9031 fps 915 fps 9007 fps 9003 fps

100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000
-1 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000

Figure 8-5. Summary Tab (Address Learning Test)
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Details Tab

The Details tab (Figure 8-6) displays detailed test results for a selected port pair and the
monitor port, for all iterations of the test, in tabular format. You can select the port pair
that you want to view by using the Port Pairs pull-down menu. The Frame Size for the test
appears near the top of the tab.

The detailed results can aso be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 8-6 shows an example of the Details tab. In this example, the Frame Sizeis 64.
See Table 8-2 on page 163 for descriptions of the Details tab fields.

The Frame Size for the Select th(_e port pair you
test appears here. want to view here.

1art | Summary ID:-untersI

Frame Size: |B4 'l

Port Pairs: IMine 2-1 - Mine 2-2 'l

Correct [Other Frames — t lother Fr: I Flood Count |Total Frames
earning Rate [Learning Port| Frames on | on Learning Test Port D':. to;.lnﬂ ?I.r rta||)111:ts Monitor Port | On Monitor | Received on | Test St
Learning Port Port UL 0 U= Port Monitor Port
] I
|

0 ] ] Mine 2-8 G3536 63536 FAIL
] 1} 1} Mine 2-5 63336 63336 FAIL
] 1} 1} Mine 2-5 63336 63336 FAIL
] 1} 1} Mine 2-5 63336 63336 FAIL
] 1} 1} Mine 2-5 63336 63336 FAIL
] 1} 1} Mine 2-5 63336 65336 FAIL
] 1} 1} Mine 2-5 G:3336 B3:336 FAIL
0 ] i Mine 2-5 G5536 65536 FAIL
0 0 ] Mine 2-5 B5536 B5536 FAIL

Tests results for the monitor port
appear here. In this example, flooding
occurred in every iteration of the test.

Figure 8-6. Details Tab (Address Learning Test)
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Table 8-2. Details Tab Field Descriptions

Field

Correct Frames on
Learning Port

Description

Test frames (generated by SmartBits chassis) received on
this learning port.

Other Frames on Learning
Port

Non-test frames (not generated by SmartBits chassis)
received on this learning port.

Flood Count on Test Port

Number of flooded frames received by the test port.

Other Frames on Test Port

Non-test frames (not generated by SmartBits chassis)
received on this test port.

Flood Count on Monitor
Port

Flooded frames received by the monitor port.

Other Total Frames
Received on Monitor Port

Non-test frames (not generated by SmartBits chassis)
received on this test port.

Test Satus

Counters Tab

Indicates whether the port passed or failed.

The Counterstab displays the same test results data for all AST Il tests. For a description
of the various counters, see Appendix D, “ Test Results Counters!”
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Chapter 9
Address Caching Test

This chapter describes the AST Il Address Caching test.

In this chapter...

This chapter covers the following topics:

About the Address Caching Test.... 166
Test Overview . ... 167

Test Methodology.... 168

Selecting the Ports for the Test.... 170
Configuring Test Parameters.... 171
Running the Test.... 174

Viewing Test Results .... 175
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About the Address Caching Test

The Address Caching test allows you to determine the address caching capacity of the
DUT/SUT. The address caching capacity is the maximum number of MAC addresses that
aDUT/SUT can cache (store) and successfully forward frames to without flooding or
dropping frames. The test is run using a binary search a gorithm to determine the address
caching capacity. Thistest uses port pairs consisting of learn ports and test ports.

Note: For thistest, you must set up amonitor port. This allows you to determineif the
DUT/SUT flooded frames during the test.

The following sections provide information about this test, including:

*  What thistest allows you to measure (see below).

*  What thistest allows you to determine (see below).

* A diagram of the available traffic distribution patterns (see page 167).
* The methodology of the Address Caching test (see page 168).

* How to configure test parameters (see page 171).

* How to run the test (see page 174).

* How to view test results (see page 175).

What this Test Allows You to Measure

The key measurement for this test is the address caching capacity of the DUT/SUT ports
on a port-by-port basis. The address caching capacity is expressed in the test results as the
maximum rate (in frames per second) at which the DUT/SUT is able to cache MAC
addresses and forward frames successfully.

What this Test Allows You to Determine

By allowing you to specify the Learning Rate and Frame Size, the Address Caching test
can help you determine the following:

* How increasesin the Learning Rate affect the DUT/SUT’s address caching capacity.
* How increasesin the Frame Size affect the DUT/SUT's address caching capacity.

166
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Test Overview

This section provides information on the basic configuration of the Address Caching test,
including:

* The supported traffic distribution patterns (see “ Supported Traffic Distributions” ).
* Basictraffic flow (see” Traffic Flow” on page 168).
For information on the test methodol ogy, see “ Test Methodology” on page 168.

Supported Traffic Distributions

Thetraffic distribution pattern for this test consists of port pairswith alearn port and atest
port in each pair, plus a single monitor port (Figure 9-1).

DUT/SUT

The monitor port is used to
detect flooded frames.

Monitor Port

Figure 9-1. Supported Traffic Distributions

E Note: Unlike some tests (like the Forwarding test), you do not select the traffic
distribution by using a pull-down menu. When you select the ports, specify the
transmitting port and receiving port of each port pair (see “ Selecting the Ports for the
Test” on page 170 for details).

AST Il User Guide | 167



Chapter 9: Address Caching Test

Test Methodology

Traffic Flow

During the test, traffic is sent between the learn and test ports in accordance with the three
phases of the test as follows:

1 First Phase: Thetest port transmits|earning frames to the DUT/SUT and the DUT/
SUT “learns’ the MAC addresses. The learning frames are then forwarded by the
DUT/SUT to the learn port. The frames transmitted during this phase do not include
VFDs.

2 Second Phase: The learn port transmits learning frames to the DUT/SUT, which for-
wards them to the test port. The frames transmitted during this phase have varying
source addresses and afixed destination address corresponding to the test (destina-
tion) port.

3 Third Phase: During thislast phase, the test port transmits learning frames to the
DUT/SUT, which then forwards them to the learn port. The frames transmitted during
this phase have the following triggers:

e Trigger 1 isset to match the correct destination port ID.

e Trigger 2 is set to match the unique signature field (this trigger identifies the
frame as atest frame).

Test Methodology

The steps below describe what occurs during each iteration of the Address Caching test.
Thistest isautomatically run in Search mode (you do not need to select the mode). For
information on the algorithms used to determine the number of addresses from iteration to
iteration, see Appendix A, “ Search Algorithms!”

During the Address Caching test, the following steps ar e executed:

1 The Number of Addressesis set to the specified Initial value.
2 TheBurst Szeissetto 1.
3 Pausefor the specified Aging Time.

Phase 1

4 Broadcast learning frames are transmitted from the test port to the learn port using the
default value of 10 learning frames per retry (these frames do not contain VFDs).

Phase 2

5 Framesare transmitted from the learn port to the test port (these frames have varying
source addresses and afixed destination address that corresponds to the test port).
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Phase 3

6 Framesare transmitted from the test port to the learn port. In these frames, Trigger 1
and Trigger 2 are set to help identify them and to determine exactly which frames
were correctly forwarded by the DUT/SUT as follows:

» Framesreceived by the learn port that match both triggers are considered as cor-
rectly forwarded by the DUT/SUT.

»  The number of frames received by the learn port that exceeds the number of
frames transmitted by the test port is the number of flooded frames.

7 The monitor port is examined to see if flooding occurred (frames received by the
monitor port that contain Trigger 1 are considered flooded frames).

8 Based on whether or not flooding occurred on the monitor port, one of the following
OCCUrS:

» If flooding occurred, the Number of Addressesis decreased from its Initial value
for the next iteration and the test continues.

» If flooding did not occur, the Number of Addressesisincreased from its Initial
value for the next iteration and the test continues.

Thistest continues until one of the following occurs:
*  The threshold Number of Addressesis reached.
*  The specified Minimum Number of Addressesis reached (the test automatically stops).

*  The specified Maximum Number of Addressesis reached (the test automatically
stops).
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Selecting the Ports for the Test

This section explains how to select the ports for the Address Caching test. Before you
begin this procedure, make sure you have already set up the SmartCards/modul es and have
defined the frame setup and any optional settings (see Chapter 5, “ General Test Setup”).

To select the portsfor the Address Caching test, follow these steps:

In the main window, click on the Test Setup tab.
Using the Test Type pull-down menu, select Address Caching.

In the Traffic Distribution pane (see Figure 9-2), set up a port pair by selecting one
learn and one test port. AST |l automatically highlights the ports (in gray) to make it
easier for you to identify the portsthat are available. You do not have to select the
highlighted ports.

Click theright arrow to move the port pair to the Port Groups pane.

Note: If thisarrow isnot available, it means the selection of portsis not valid. Check
your selections and reselect the ports.

(Optional) Repeat Step 3 and Step 4 to set up additional port pairs.
Using the Monitor pull-down menu, select the monitor port for the test. This test
requires amonitor port. If you do not select one, the test will not run properly.

Select the monitor port you
want for the test here.

— Traffic: Digtribution
Learn Part Test Part Part Groups b anitar
Chasgziz 113 Chasziz 113 Chassiz 1 ;j
Chazsziz 114 Chazsziz 114
Chaszziz 115 Chasziz 115
Chazziz 116 Chasziz 116 |
Chasziz 117 Chazziz 117 —l
Chazziz 118 Chazziz 118

Chazziz 113 Chazsziz 113 —
Chagsiz 1 20 Chas=ziz 1 20 Fort Groups

Chazziz 1 13.Chasgsiz 1 °

L

Once you select the ports you want,
click on this arrow. If this arrow is not
available, it means the selection of
ports is not valid. Check your
selections and reselect the ports.

KN I—

Figure 9-2. Test Setup Tab (Address Caching Test)
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Configuring Test Parameters

This section explains how to configure the test parameters for the Address Caching test.
Before you begin this procedure, make sure you have already completed the general test
setup, including selecting the ports (see “ Selecting the Ports for the Test” on page 170).

Since the Address Caching test determines the size of aDUT’s address table per VLAN or
group of ports, there are two parameters that are especially important in the test setup:
Aging Time and Number of Addresses. Be sureto follow the configuration instructions for
these fields very carefully.

See Table 9-1 on page 172 for descriptions of the test parameters.

E Note: If you already have a configuration file for this test, you can open it to quickly
configure the test (includes card setup, test options, frame setup, and test parameters).

? To configure the Address Caching test parameters, follow these steps:

1 Inthe main window, make sure that the Test Setup tab is selected and the Test Type
selected is Address Caching as shown in Figure 9-3.

Test Setup | Frame Setup I Options I Card Setup I

QNN ddress Caching

— Test — Mumber of Addreszes

Murnber af Trials: I'I [ritial: |55535 Frame Size: —
Aging Time: |1 ] — Minimmuin: I1

[zeconds] =] Burst Size:
Leaming R ate: |1 485 lesimm: I‘I B777215 |1
[Frames per zec)

Figure 9-3. Test Setup Tab (Address Caching Test)

2 Inthe Test pane, do the following:
* Inthe Number of Trialsfield, enter the number of trias for the test.
* Inthe Aging Time field, enter the aging time (in seconds) for the test.
* IntheLearning Ratefield, enter the learning rate (frames per second) for the
test. Thisfield must be set to a value greater than the value of the address aging
timer on the DUT. Also, the address aging timer on the DUT must be set to a

value greater than the time it takes the learning rate to transmit the M aximum
number of addresses defined.
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Configuration Example

This example will help illustrate how to configure the Aging Time and Number of
Addressesfieldsin relationship with the Learning Rate setting in AST 11. Take the
learning rate determined from the Address Learning test (or afigure less than the learning
rate) and enter thisvalue into the Learning Rate field of the Address Caching test. If you
use arate larger than the value found with the Address Learning test, test results may be
invalid since the DUT will flood or drop any frames that it cannot handle. Next, divide the
Maximum number of addresses by the Learning Rate, then doubl e the result and set the
DUT’s address aging timer. Add 10 seconds to the DUT’ s address aging timer and assign
thisvalue asthe AST |1 Aging Time.
3 Inthe Number of Addresses pane, do the following:

* IntheInitial field, enter the number of addresses for the start of the test.

* Inthe Minimum field, enter the minimum number of addresses for the test.

* Inthe Maximum field, enter the maximum number of addresses for the test.

4 Inthe Frame Sizefield, select the frame size for the test.

Note: TheBurst Szeisforced to 1 (you cannot change the value in the Burst Size field).

You are now ready to run the test. If you did not use an existing configuration file to
configure the test parameters, you can save the current configuration to afile by choosing
the File > Save As option. This allows you to use the file to quickly configure the test at a
later time. See * Running the Test” on page 174 for information on running the test.

Table 9-1. Address Caching Test Parameters
Parameter Definition

Number of Trials Default is 1.

Allows you to specify the number of trials for thetest. For a
definition of trial, see Table 2-1 on page 14.

Aging Time Default is 15 seconds.

Allows you to specify the amount of the aging time for the DUT/SUT
for the test.

AST Il automatically verifies that the values for the aging timersfor
the Address L earning and Address Caching tests are large enough for
the tests to be completed. Based in-part on the initial addresses and
minimum learning rate values, the application will provide awarning
message if the aging timer is too small to finish the test.

Learning Rate Default is 1488 per second.

Allows you to set the learning rate for the duration of the test (the
number of learning frames per second that are transmitted).
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Table 9-1. Address Caching Test Parameters

Parameter Definition
Number of Allows you to specify the number of MAC addresses per port for the
Addresses test.

® Initial. (Defaultis65536) The number of addresses at the start
of the test.

®  Minimum. (Defaultis1) Thelowest allowable number of
addresses for the test. If this rate is reached, the test stops.

* Maximum. (Defaultis16777215) The highest alowable
number of addresses for the test. If this rate is reached, the test
stops.

Frame Size Default is 64 bytes.

Allows you to set the frame size for the duration of the test.

Burst Size Theburst sizeisforced to 1 (you cannot change the valuein the Burst

Szefield).
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Running the Test

This section shows you how to start, stop, and pause (temporarily stop) the test. Pausing
the test allows you to view the real-time data for the current iteration of the test using the
Counters tab.

Starting The Test

Once you have completed the general test setup and configured the Address Caching test
parameters, you can start the test by doing one of the following:

* Click onthe Address Caching test button in the Shortcut bar.

=

Addrezs Caching

* Click onthe Run Current Test button in the toolbar.
[ ]

* Choose Test > Run Current, or Test > Run > Address Caching.
Once you start the test, the display of the main window changes to the Results display.

Stopping The Test

If you want to stop the test, do one of the following:
* Click onthe Stop Test button in the toolbar.

&

* Choose Test > Stop.

Pausing The Test

If you want to pause (temporarily stop) the test, do one of the following:
* Click onthe Pause Test button in the toolbar.

n
®* Choose Test > Pause.

E Note: To resume (restart) the test, choose Test > Resume or click on the Resume
button.
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Viewing Test Results

This section provides information on the test results data that is available for this test.

As soon as you start the test, the main window changes from the Setup & Run display to
the Results display. This display includes four tabs that you can use to select the test
results information you want to view.

For information on the test results data for a specific tab, see the following sections:
* Chart tab, see“ Chart Tab” on page 176.

*  Summary tab, see“ Summary Tab” on page 177.

* Detailstab, see” Details Tab” on page 178.

* Counterstab, see Appendix D, “ Test Results Counters” for information and field
descriptions. Thistab is the same for all tests.
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Chart Tab

The Chart tab (Figure 9-4) displays the Number of Addresses results for selected ports.
Select the ports that you want to view by using the Chart Wizard (see “ Using the Chart
Wizard” on page 75). The Frame Size and Burst Szefor the test appear at the top of the
chart.

The charts can aso be exported as . jpg files or HTML files using the Results menu (see
“ Results Menu” on page 65).

Figure 9-4 shows an example of the Chart tab. In this example, the test parameter values
are 64 for Frame Size and one (1) for Burst Sze.

The Frame Size for the The Burst Size for the test
test appears here. appears here

Pass/Fail status
and the
percentage of
learned frames
appear here.

f 5ummar_l,l| Detallsl Ciou lEI’SI

Frame Size: 84 Eur&t Size:

Test Status: FAIL

% Learned

100
20480
80 149360
B0 165470
40 167454
0 167796 25
e
0 167767 s

—
=]

—
@

The Number of
Addresses values for
the test appear here.

L' 2SS

Puorts | The ports you selected in the Chart
Wizard appear here.

Figure 9-4. Chart Tab (Address Caching Test)
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Summary Tab

The Summary tab (Figure 9-5) displays the exact sameinformation asthe Chart tab but in
tabular format. The Frame Size and Burst Size values for the test appear near the top of the

tab. The results are organized as follows:

* Eachiteration isdisplayed in a separate column showing the Number of Addresses for

that iteration.
* Each port isdisplayed in its own row.

The summary results can also be exported as . csv or HTML files using the Results menu

(see” Results Menu” on page 65).

Figure 9-5 shows an example of the Summary tab. In this example, the test parameter

values are 64 for Frame Size and one (1) for Burst Size.

The Frame Size for the The Burst Size for the test
test appears here. appears here.

Chart

| Detailsl Eounlesl J
Frame Size: |B4 'I Burst Size: |1 'I

o e e o

1000000 1 00,0000 1000000 1000000 ;1 000000 31000000

167754

100.0000

16TT63 | 16TTGT |167T69

100.0000:100.0000:53 9731

Shd NI 1 00000+ 1 000000 £ 1 00,0000 :1 000000 1 00,0000 1 00.0000

100.0000

100.0000:100.0000:53 9731

Figure 9-5. Summary Tab (Address Caching Test)
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Details Tab

The Details tab (Figure 9-6) displays detailed test results for a selected port pair and the
monitor port, for all iterations of the test, in tabular format. You can select the port pair
that you want to view by using the Port Pairs pull-down menu. The Frame Size for the test
appears near the top of the tab.

The detailed results can aso be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 9-6 shows an example of the Details tab. In this example, the Frame Szeis 64.

See Table 9-2 on page 179 for descriptions of the Details tab fields.

The Frame Size for the Select tht_e port pair you
test appears here. want to view here.

art | Sumnrnary Eounlersl

Frame Size: 84 hd Port Pairs: IMine 2-1 > Mine 2-2 "I

Humb " Correct Other Frames Flood C t |Other F Flood Count |Total Frames
A:::‘ Br O || earning Port| Frames on | on Learning | Test Port m"l' tDPunrt |.arr rta;m:ts Monitor Port | On Monitor |Received on | Test Staf
BC=EEE Learning Port Port on festFart | on Test Fo Port Monitor Port

131072
131036

13108 FAIL
131008 FAIL
131004 FAIL

S

Tests results for the monitor port
appear here. In this example, flooding
occurred in every iteration of the test.

Figure 9-6. Details Tab (Address Caching Test)
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Table 9-2. Details Tab Field Descriptions

Field

Correct Frames on
Learning Port

Description

Test frames (generated by SmartBits chassis) received on
this learn port.

Other Frames on Learning
Port

Non-test frames (not generated by SmartBits chassis)
received on this learn port.

Flood Count on Test Port

Number of flooded frames received by the test port.

Other Frames on Test Port

Non-test frames (not generated by SmartBits chassis)
received on this test port.

Flood Count on Monitor
Port

Flooded frames received by the monitor port.

Other Total Frames
Received on Monitor Port

Non-test frames (not generated by SmartBits chassis)
received on this test port.

Test Satus

Counters Tab

Indicates whether the port passed or failed.

The Counterstab displays the same test results datafor all AST Il tests. For alist and
descriptions of the various counters, see Appendix D, “ Test Results Counters”
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In this chapter...

This chapter covers the following topics:

About the Error Filtering Test . . ..

Test Overview .... 184

Test Methodology.... 185

Selecting the Ports for the Test . . ..

Configuring Test Parameters... ..

Running the Test .. .. 191

Viewing Test Results .... 192

182

186

187
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About the Error Filtering Test

The Error Filtering test allows you to determine how the DUT/SUT handles errored
frames. You can simulate various types of errored frames to determine the ability of the
DUT/SUT to recognize specific errors, and filter (drop) the frames that contain the errors.

The following sections provide information about this test, including:

What this test allows you to measure (see below).

What this test allows you to determine (see bel ow).

A diagram of the available traffic distribution patterns (see page 184).

The methodology of the Error Filtering test (see page 185).

How to configure test parameters (see page 187).

How to run the test (see page 191).

Ho to view test results (see page 192).

What this Test Allows You to Measure

The Error Filtering test measures the amount of lost (dropped) frames at a given Load,
Frame Size, and Burst Sze combination.

What this Test Allows You to Determine

In addition to allowing you to vary the Load, Frame Size, and Burst Size, you can also
select the particular error type you want to simulate. Table 10-1 lists the various errors you
can simulate as well as the pass criteriafor each error.

Table 10-1. Available Errors

Error Pass Criteria

Oversize Frames greater than the specified Oversize value are not forwarded
by the DUT/SUT. Specify this value in the Test Setup tab.

Undersize Frames less than the specified Undersize value are not forwarded by
the DUT/SUT. Specify this value in the Test Setup tab.

CRC errors CRC errored frames are not forwarded by the DUT/SUT.

Dribble Bit Dribble bit errored frames are corrected and forwarded by the DUT/
SUT.

Alignment Alignment errored frames are not forwarded by the DUT/SUT.
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Note: Thetype of errorsthat you can simulate during testing vary according to the type of
interface you are testing. See Table 10-2 on page 183 for alist of the error types that can
tested based on the interface type.

By allowing you to vary the Load at a specified Frame Size and Burst Size, aswell as
specify the error type(s), the Error Filtering test can help you determine the following:

How increases in the Load at a given Frame Size and Burst Size combination affect the
DUT/SUT’s ability to filter certain error type(s).

Note: Although you can vary the Frame Size and Burst Size from test to test, these
parameters remain constant during the test (only the Load varies during the test). To
vary the Frame Size and Burst Size from test to test, you must reset them and rerun the
test.

The Load at which the DUT/SUT’s ability to filter the error type(s) you selected
beginsto decline.

How increases in Frame Size affect the DUT/SUT’s ability to filter the error type(s)
you selected.

How increases in Burst Size affect the DUT/SUT’s ability to filter the error type(s)
you selected.

If the occurrence of certain errors affect the DUT/SUT's ability to filter other errors.
(You can test this by selecting different combinations of error types for the test.)

Table 10-2 lists the error types that can tested based on the interface type.

Table 10-2. Supported Error Types by Interface

Interface Oversize | Undersize | CRC Dribble Bit! | Alignment?
10MB Yes Yes Yes Yes Yes

100MB Yes Yes Yes Yes Yes
1000MB Yes Yes Yes No No

10GB Yes Yes Yes No No

1 The TeraMetrics modules do not support the Dribble Bit error type.
2 The TeraMetrics modules do not support the Alignment error type.
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Test Overview

This section provides information on the basic configuration of the Error Filtering
test including:

* The supported traffic distribution patterns (see “ Supported Traffic Distributions” ).
¢ Basictraffic flow (see” Traffic Flow” below).

For information on Error Filtering test methodology, see “ Test Methodology” on page
185.

Supported Traffic Distributions

Figure 10-1 shows the supported traffic distribution patterns for this test (either asingle
port pair or multiple port pairs with one transmitting and one receiving port in each pair).
The traffic direction for thistest is aways unidirectional.

Single port pair Multiple port pairs

Transmitter Receiver Transmitter Receiver

Port 1 Q—»Q Port 2 Port 1 Q—>© Port 2
Port 3 { —— O Port 4

Figure 10-1. Supported Traffic Distributions

Note: Unlike some tests (like the Forwarding test), you do not select the traffic
distribution using a pull-down menu. When you select the ports you specify the
transmitting port and receiving port of each port pair (see “ Selecting the Ports for the
Test” on page 186 for details).

Traffic Flow

The transmitting portsin each port pair you set up transmit traffic to the receiving portsin
sequence. The following table shows how the transmitting ports transmit frames to the
receiving ports using the configuration shown in Figure 10-1.
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Configuration Source Port Destination Ports (simultaneous
transmission)

Single Port Pair Port #1 2 only
Multiple Port Pairs Port #1 2only
Port #3 4 only

Test Methodology

The steps bel ow describe what occurs during each iteration of the Error Filtering test. This
test is run automatically in Profile mode (you do not need to select the mode).

For information on how the test progresses from iteration to iteration in Profile mode, see
“ Profile Mode (Duration set to Seconds)” on page 25 and “ Profile Mode (Duration set to
Continuous)” on page 27.

? During each iteration of the Error Filtering test, the following steps ar e executed:

VFDs are set for al ports based on port addresses.

Trigger 1 is set to match frames with correct destination address.
3 For the specified Frame Size, the following are set:

* Framedatalength

»  Background pattern including unique signature

» Trigger 2 based on signature location

The Burst Size is set to the specified value.

5 ThelBG (interburst gap) is calculated for the intended load (the specified Load
value). See“ Calculating the InterBurst Gap (IBG)” on page 252 for details on how
the IBG is calculated.

Load is set to the specified Load value.

Timed transmission is started on all transmitting ports at the specified Start values for
Load, Burst Sze, and Frame Sze.See “ Calculating the Transmit Time” on page 253
for the formula used to cal culate the transmission time.

8 Wait for the specified Duration (the Duration defines the length of each iteration).
The port counters are updated continually during each iteration.

9 When the receive trigger rate on receiving port(s) becomes 0, the elasped time is
determined from the chassis.

10 Port counters are gathered.
11 Framelossis determined.
12 Results are displayed.
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Selecting the Ports for the Test

This section explains how to select the ports for the Error Filtering test. Before you begin
this procedure, make sure you have already set up the SmartCards/modules and have
defined the frame setup and any optional settings (see Chapter 5, “ General Test Setup”).

? To select the portsfor the Error Filtering test, follow these steps:

In the main window, click on the Test Setup tab.
Using the Test Type pull-down menu, select Error Filtering.

In the Traffic Distribution pane (see Figure 10-2), set up a port pair by selecting one
transmitter and one receiver port. AST |l automatically highlights the ports (in gray)
to make it easier for you to identify the portsthat are available. You do not haveto
select the highlighted ports.

4 Click theright arrow button to move the port pair to the Port Pairs pane.

E Note: If thisarrow isnot available, it means the selection of portsis not valid. Check
your selections and reselect the ports.

5 (Optional) Repeat Step 3 and Step 4 to set up additional port pairs.

— Traffic Distribution

Tranzmitter Receiver Part Pairs
Chazsiz 113 a
Chasziz 114 |
Chassis 115 > |
Chazziz 116 Chazziz 116
Chassiz 117 Chassiz 117 <J
Chazziz 118 Chazsziz 118 —
Chazsis 119 Chassiz 119 __ :
Chassis 120 | [Chassis120 =] Port Pairs
Chasziz 1 13.Chassiz 1 14 i

Once you select the transmitter and receiver
port, click on this arrow. The selected ports
appear in the Port Pairs pane. If this arrow is
not available, it means the selection of ports
is not valid. Check you selections and
reselect the ports.

Figure 10-2. Traffic Distribution Pane (Error Filtering Test)
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Configuring Test Parameters

This section explains how to configure the test parameters for the Error Filtering test.
Before you begin this procedure make sure you have already completed the general test
setup, including selecting the ports (see “ Selecting the Ports for the Test” on page 186).

See Table 10-3 on page 188 for descriptions of the test parameters.

E Note: If you already have a configuration file for this test, you can open it and quickly
configure the test (includes card setup, test options, frame setup, and test parameters).

? To configurethe Error Filtering test parameters, follow these steps:

1 Inthe main window, make sure that the Test Setup tab is selected. The selected Test
Type should be Error Filtering as shownin Figure 10-3.

Test Setup I Frame Setupl Dptinnsl Card Setupl

UCEERITEAREE o Filtering
rTest— —&ddresses———————— ~Emors
~ Duration W Oversize [ Dibble Bit

Seconds: I'IEI I Bandom
[ Undersize [ Alignment

Addreszes I_ -1
Per Part ! =1

[ CRC
Mumber OF Trials: I'I
—1. Frame Size————— 2 BurstSize————————— [~ 3. Load [Percentage]
Size: B4 = Size: 1 — Start: 10
Dversize: 1523 ::ll Step: |1 0

Undersize: |53 ::ll Stop: 100

Figure 10-3. Test Setup Tab (Error Filtering Test)

2 Inthe Test pane, enter the number of seconds you want each iteration to run in the
Seconds text entry field).

3 Inthe Number of Trialsfield, enter the number of trials you want for the test.
4 Inthe Addresses pane, do one of the following:
»  Check the Random checkbox to randomly assign addresses to each port.

* Usethe Addresses Per Port arrows to specify the number of address you want
assigned to each port.

5 Inthe Errors pane, select the error type(s) for the test. The error type(s) you can test
vary depending on the type of interface (see Table 10-2 on page 183 for details). You
have the option of specifying more than one error type. If you select more than one
type, the test repeats for each error type you select (this has no affect on your Number
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of Trials setting). For example, if you select Undersize and Oversize, the test repeats
twice.

6 Inthe Frame Size pane, select the desired Frame Size values for the test. Thisonly
applies when you are testing CRC, Dribble Bit, or Alignment error types. See
Table 10-3 on page 188 for more details on the frame sizes used for other tests.

7 Inthe Burst Size pane, select the desired Bur st Size values for the test.
8 Inthe Load pane, select the desired L oad values for the test.

You are now ready to run the test. If you did not use an existing configuration file to
configure the test parameters, you can save the current configuration to afile by choosing
the File > Save As option. This allows you to use the file to quickly configure the test at a
later time.

See “ Running the Test” on page 191 for information on running the test.

Table 10-3. Error Filtering Test Parameters
Parameter Definition

Duration Default is 10 Seconds.

Allows you to specify the length of each iteration of the test (in
seconds). Enter the desired amount of time (in seconds).

Number of Trids Default is 1.

Allows you to specify the number of trials for thetest. For a
definition of trial, see Table 2-1 on page 14.

Addresses Default is Addresses per port with avalue of 1.

Allows you to specify the number of addresses you want to assign to
each transmitting port in the test. The options are:

® Random. Addressesareassigned to the portsin the test
randomly.

®* Addressesper port. Each port is assigned the same number
of addresses. Enter the number of addresses you want.

Note: Only single addresses (one address per port) are used for this
test. You cannot select more than one address per port for this test.
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Table 10-3. Error Filtering Test Parameters (continued)

Parameter

Errors

Definition

Allows you to select the error type(s) you want to simulate for the
test. The options are:

Type Pass Criteria

Oversize Frames greater than the specified Oversize
value are not forwarded by the DUT/SUT.

Undersize Frames |ess than the specified Undersize
value are not forwarded by the DUT/SUT.

CRC errors | CRC errored frames are not forwarded by
the DUT/SUT.

Dribble Bit Dribble bit errored frames are corrected and
forwarded by the DUT/SUT.

Alignment Alignment errored frames are not forwarded
by the DUT/SUT.

Frame Size

Allows you to specify an appropriate frame size for the duration of
the test based for each of the error type(s) you are testing. The
Oversize option also enables you to specify a frame size based on
what the DUT considers to be an oversized frame (some DUTs
consider 1519 bytes frames to be oversized, and some do not).

Thethree options are:

Size. Thisvaue determines the frame size for the duration of
thetest for the CRC, Dribble Bit, and Alignment error types.
The default is 64 bytes.

Oversize. This value determines the frame size for the
duration of the test for the Oversize error type. The default is
1523 bytes.

Undersize. Thisvalue determinesthe frame size for the
duration of the test for the Under size error type. The default is
63 bytes.

Burst Sze

Default is 1.

Allows you to set the burst size for the duration of the test. Enter the
desired burst size.
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Table 10-3. Error Filtering Test Parameters (continued)

Parameter

Load

Definition

Allows you to set the load levels for the duration of the test. Load
refers to the amount of utilization of the medium. The default values
depend on your Units setting for Load in the Options tab. The Load
default values are:

Start 10 (Units = Percentage), 1000 (Units = Frames/Sec)
Step 10 (Units = Percentage), 1000 (Units = Frames/Sec)
Stop 100 (Units = Percentage), 8,000 (Units = Frames/Sec)

The options are;
® Start. Theload at the beginning of the test.

® Step. Theamount the load increments from iteration to
iteration.

® Stop. Thelargestload for the test.
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Running the Test

This section shows you how to start, stop, and pause (temporarily stop) the test. Pausing
the test allows you to view the real-time data for the current iteration of the test using the
Counters tab.

Starting The Test

Once you have completed the general test setup and configured the Error Filtering test
parameters, you can start the test by doing one of the following:

* Click onthe Error Filtering test button in the Shortcut bar.

.

Error Filtering
* Click onthe Run Current Test button in the toolbar.
[ ]

* Choose Test > Run Current, or Test > Run > Error Filtering.
Once you start the test, the display of the main window changes to the Results display.

Stopping The Test

If you want to stop the test, do one of the following:
* Click onthe Stop Test button in the toolbar.

&

* Choose Test > Stop.

Pausing The Test

If you want to pause (temporarily stop) the test, do one of the following:
* Click onthe Pause Test button in the toolbar.

n
®* Choose Test > Pause.

E Note: To resume (restart) the test, choose Test > Resume or click on the Resume
button.
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Viewing Test Results

This section provides information on the test results data that is available for this test.

As soon as you start the test, the main window changes from the Setup & Run display to
the Results display. This display includes four tabs that you can use to select the test
results information that you want to view.

For information on the test results data for a specific tab, see the following sections:
* Charttab, see” Chart Tab” on page 193.

*  Summary tab, see” Summary Tab” on page 194.

* Detailstab, see“ Details Tab” on page 195.

* Counterstab, see Appendix D, “ Test Results Counters” for information and field
descriptions. Thistab is the same for all tests.
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Chart Tab

The Chart tab displays results for Undersize or Oversize error types and for selected ports.
Select the error type and ports you want to view by using the Chart Wizard (see “ Using
the Chart Wizard” on page 75). Results for all iterations of the test are displayed.

Note: To view test resultsfor error types other than Undersize or Oversize, use the Details
tab (see “ Details Tab” on page 195).

The charts can also be exported as . jpg files or HTML files using the Results menu (see
“ Results Menu” on page 65). Results for all iterations of the test are displayed.

Figure 10-4 shows an example of the Chart tab. In this example, the selected error typeis
Oversize, and the selected Burst Sze is one (1).

The Burst Size for
the test appears

Chart ISummal_l,JI Detailsl Eountersl

i

Burst Size:| [1

The error type you selected in
the Chart Wizard appears here.

Cwersize Pass/Fall

0= Fail
1="Pass

0.6

0.6

0.4

0.z

/
/
/
/
/

NN

/
/
/
-

—
=

=
o

ATy

Ports

The ports you selected in the
Chart Wizard appear here.

Figure 10-4. Chart Tab (Error Filtering Test)

10.00 %

The Load values for
the test appear here.
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Summary Tab

The Summary tab (Figure 10-5) displays the exact same information as the Chart tab but
in tabular format. The results are organized as follows:

¢ Thedifferent Load values of the test are displayed with each Load value in its own
column.

* Each port isdisplayed in its own row.

The summary results can also be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 10-5 shows an example of the Summary tab. In this example, the selected error type
is Oversize, and the selected Burst Szeisone (1).

The Burst Size for the
test appears here.

Chart  Sumrmary | Detailsl D:uuntersl

Burst Size: i'l *I

Figure 10-5. Summary Tab (Error Filtering Test)
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Details Tab

The Details tab (Figure 10-6) displays detail ed test results for each port pair for asingle
iteration and a selected error typein tabular format. The results for each port pair appears
initsown row. You select the Load value and the error type you want to view using the
Load% and Error pull-down menus near the top of the tab.

The detailed results can aso be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 10-6 shows an example of the Details tab. In this example, the selected error typeis
Oversize, the selected Load is 10%, the selected Burst Szeis one (1).

See Table 10-4 on page 196 below for descriptions of the Details tab fields.

The Burst Size for the Select the Load you Select the error type
test appears here. want to view here. you want to view here.

I Counters I ‘

Burst Size: *| Load I‘lEI. j Errar: IEI\-'ersize j

Test Fr: Total —rest Fr =
From TE_S ra_r:tneds Frames E:f r_arr;es Test Status
ransmite: Received ECElve

Figure 10-6. Details Tab (Error Filtering Test)
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Table 10-4. Details Tab Field Descriptions

Field

From

Description

The transmitting port.

Test Frames Transmitted

The number of test frames transmitted by this port. Each test
frame contains aflag or ‘trigger’ that enables the receiving
port to identify it as atest frame.

To

The receiving port.

Total Frames Received

The total number of frames received by this port (including
test frames and non-test frames). Thistotal isthe sum of Test
Frames Received and Other Frames Received.

Test Frames Received

The number of test frames received by this port. If any test
frames were dropped, this total will be less than the Test
Frames Expected for this port.

Test Satus

Counters Tab

Indicates whether the port passed or failed based on the
selected error type.

0 = FAIL (error filtering was unsuccessful).
1 = PASS (successful error filtering).

The Counterstab displays the same test results data for all AST Il tests. For alist and
descriptions of the various counters, see Appendix D, “ Test Results Counters”
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This chapter describes the AST Il Broadcast Forwarding test.

In this chapter...

This chapter covers the following topics:

About the Broadcast Forwarding Test.... 198
Test Overview . ... 199

Test Methodology.... 201

Selecting the Ports for the Test . ... 202
Configuring Test Parameters . ... 204

Running the Test .. .. 208

Viewing Test Results . ... 209
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About the Broadcast Forwarding Test

The Broadcast Forwarding test allows you to test the broadcast forwarding performance of
the DUT/SUT. Thistest allows you to measure the throughput and frame loss of the DUT/
SUT for broadcast traffic patterns (one-to-many and many-to-many).

The following sections provide information about this test, including:

*  What thistest allows you to measure (see below).

*  What thistest allows you to determine (see below).

* A diagram of the available traffic distribution patterns (see page 199).
* The methodology of the Broadcast Forwarding test (see page 201).

* How to configure test parameters (see page 204).

* How to run the test (see page 208).

* How to view test results (see page 209).

What this Test Allows You to Measure

Table 11-1 below lists the key measurements for the Broadcast Forwarding test based on
the test mode you select (Profile or Search).

Table 11-1. Broadcast Forwarding Test Measurements
Test Mode | Measurements

Profile Frame Loss: The amount of lost (dropped) frames at a given Load.

Search Throughput: The maximum rate at which the DUT/SUT can forward traffic
with no frame loss, or at the specified Acceptable Frame Loss.

Frame Loss: The amount of lost (dropped) frames at a given Load.

What this Test Allows You to Determine

By alowing you to vary the Load, Frame Size, and Burst Size independently, as well as
select the desired test mode (Profile or Search), the Broadcast Forwarding test can help
you determine the following for one-to-many and many-to-many traffic distributions.

* Theamount of frame loss at a given Load, Frame Sze, and Burst Size combination.

* How increasesin Load affect the DUT/SUT’s frame loss when forwarding broadcast
traffic at a given Frame Sze and Burst Size combination.

* How increasesin Burst Size affect the DUT/SUT’s frame loss when forwarding
broadcast traffic at a given Frame Size.
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* How increasesin Frame Sze affect the DUT/SUT's frame loss when forwarding
broadcast traffic.

* The DUT/SUT’sthroughput (see Table 11-1 on page 198).
E Note: Although thistest does not allow you to measure the latency of the DUT/SUT

when forwarding broadcast traffic, you can do so by using the Broadcast L atency test
(see Chapter 12, “ Broadcast Latency Test”).

Test Overview

This section provides information on the basic configuration of the Broadcast Forwarding
test, including:

* The supported traffic distribution patterns (see “ Supported Traffic Distributions” ).
* Basictraffic flow (see” Traffic Flow” on page 200).
For information on the test methodol ogy, see “ Test Methodology” on page 201.

Supported Traffic Distributions

Figure 11-1 shows the supported traffic distribution patterns for this test (the traffic
direction for thistest is always unidirectional). You specify the desired traffic distribution
(one-to-many or many-to-many), when you select the transmitting (Broadcast Sources)
and receiving ports (Broadcast Receivers) in the Test Setup tab (see “ Selecting the Ports
for the Test” on page 202 for details).

Broadcast Source Broadcast Receiver
Q Port 2
Option 1: One-to-many, unidirectional Port 1 <:4>Q Port 3
Q Port 4
Broadcast Source Broadcast Receiver
Port 3
Port 1
Option 2: Many-to-many, unidirectional Q Port 4
Port 2 Q Port 5

Figure 11-1. Supported Traffic Distributions

AST Il User Guide | 199



Chapter 11: Broadcast Forwarding Test

Test Overview

Traffic Flow

Traffic is transmitted the same way for both one-to-many and many-to-many traffic
distributions. Each transmitting port (Broadcast Source port) begins transmitting traffic at
the same time, and transmits traffic to the same set of destination ports (Broadcast
Receiver ports) based on the destination port addresses. Each transmitting port also
transmits traffic to all of itsreceiving ports simultaneously.

The following tables show the traffic flow using the configurations shown in Figure 11-1
on page 199.

One-to-Many:

Broadcast Source Port | Broadcast Receiver Ports (simultaneous transmission)

Port #1 2 3 4

Many-to-Many:

Broadcast Source Port | Broadcast Receiver Ports (simultaneous transmission)

Port #1 3 4 5

Port #2 3 4 5
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Test Methodology

The steps below describe what occurs during each iteration of the Broadcast Forwarding
test in both Profile and Search mode.

For information on:

How the test progresses from iteration to iteration in Profile mode, see “ Profile Mode
(Duration set to Seconds)” on page 25 and “ Profile Mode (Duration set to
Continuous)” on page 27.

How the test progresses from iteration to iteration in Search mode, see “ Search” on
page 18.

The algorithms used to determine the selected test measurement (such as throughput)
in Search mode, see Appendix A, “ Search Algorithms”

? During each iteration of the Broadcast Forwar ding test, the following steps occur :

VFDs are set for al ports based on port addresses.

Trigger 1 is set to match frames with correct destination address.
For the specified Frame Size, the following are set:

* Framedatalength.

»  Background pattern, including unique signature.

e Trigger 2 based on signature location.

The Burst Size is set to the specified value.

The IBG (interburst gap) is calculated for the intended load (the specified Load
value). See“ Calculating the InterBurst Gap (IBG)” on page 252 for details on how
the IBG is calculated.

Load is set to the specified Load value.

Timed transmission is started on all transmitting ports at the specified Start values for
Load, Burst Sze, and Frame Sze. See “ Calculating the Transmit Time” on page 253
for the formula used to cal culate the transmission time.

Wait for the specified Duration (the Duration defines the length of each iteration).
The port counters are updated continually during each iteration.

Note: If you set the Duration option to Continuous, the test continues until you
manually stop it.

When the receive trigger rate on receiving port(s) becomes 0, the elapsed timeis
determined from the chassis.

10 Port counters are gathered.

11 Framelossis determined.

12 Results are displayed.
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Selecting the Ports for the Test

»

Thissection explains how to select the ports for the Broadcast Forwarding test. Before you
begin this procedure, make sure you have already set up the SmartCards/modul es and have
defined the frame setup and any optional settings (see Chapter 5, “ General Test Setup”).

To select the portsfor the Broadcast Forwarding test, follow these steps:

1 Inthe main window, click on the Test Setup tab.
2 Using the Test Type pull-down menu, select Broadcast Forwarding (Figure 11-2).

Choose Broadcast Forwarding here.

Test Setup I Frame Setupl Dptinnsl Card Setupl

Test Tupe: IBroadcast Farwarding j

— Test — Meazurements
Duratioh——————— & =
* Seconds |1EI Num!:uer. |1— Erofiles LA fig=ile it
" Continuous of Trials: " Search ¥ Frame lass

— 1. Frame Size —2 Burst Size————— — 3. Load [Percentage]

Start: |54 :ll Start:
Step: |54 :II Step:

|1 j Start: |1EI Fesalutiar I1
|1 :ll Step: |1n EackoffHate:ID.E
_ =1 _ = : Seceptable
Stop: 1518 — Stop: I1 — Stop; I'”:ID e I“:'D':|
[ Custam Edit. | [ Custam Exdits.. |

— Traffic Distribution

Broadcast Sources Broadcast Receivers tanitor Parts

OcChazsiz 113 [ Ochasiz 113 Ochasiz 113 [
Ochassis 114 [ Ochassis 114 [ Ochassis 114 [
Ochassis 115 [ Ochassis 115 [ Ochassis 115 [
OcChazsiz 116 [ Ochasiz 116 [ Ochasizs 116 [
Ochassis 117 [ Ochassis 117 [ Ochassis 117 [
OcChassis 118 [ Ochassis 118 Ochassis 118 [
1 | I3 | ] o | I3

Figure 11-2. Test Setup Tab (Broadcast Forwarding Test)

3 Inthe Traffic Distribution pane of the window (Figure 11-3), select the transmitting
ports in the Broadcast Sources section, and select the receiving portsin the Broadcast
Receivers section.

In this example, there is one transmitting port and there are three receiving ports. You
can select anumber of transmitting ports and receiving ports.

202 | ASTIl User Guide



Chapter 11: Broadcast Forwarding Test
Selecting the Ports for the Test

Figure 11-3. Traffic Distribution Pane (Broadcast Forwarding Test)

4

— Traffic Distribution

Note: See" Supported Traffic Distributions’ on page 199 for details on the supported

traffic distribution options.

Select the transmitting
ports here.

Select the receiving
ports here.

Broadcast Sourcez

Chazgiz 113
O Chassiz 114
O Chassiz 115
O Chassiz 118
O Chassis 117
O chassiz 118

Broadcazt Receivers

[ Chassis 113
Chazziz 114
Chassiz 115
Chassiz 116
O Chassiz 117
O Chassis 118

s W

s @ §

b4 onitor Portz

O chassis 113
O chassis 114
O chassiz 115
O chassiz 118
O chassiz 117
O chassiz 118

KN

i

(Optional) Set up amonitor port if you want to monitor the traffic from the DUT/SUT.
See Table 2-1 on page 14 for a description of monitor ports. Also, make sure you have
configured the DUT/SUT so that it copiesall of the framesit transmits to the monitor

port.

Note: See“ Traffic Flow” on page 200 for details on how the traffic is transmitted.
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Configuring Test Parameters

This section explains how to configure the test parameters for the Broadcast Forwarding
test. Before you begin this procedure, make sure you have aready completed the general
test setup, including selecting the ports (see “ Selecting the Ports for the Test” on page

202).

See Table 11-2 on page 205 for descriptions of the test parameters.

Note: If you already have a configuration file for this test, you can open it and quickly

configure the test (includes card setup, test options, frame setup, and test parameters).

1

To configure the Broadcast Forwar ding test parameter s, follow these steps:

In the main window, make sure that the Test Setup tab is selected. The selected Test
Type should be Broadcast Forwarding, as shownin Figure 11-4.

Test Setup I Frame Setupl Dptinnsl Card Setupl

Test Tupe: I Broadecast Fanwarding

=

[ Custam Edit,.. |

[ Custam LI

— Test — Meazurements
Duration————
O ik Im— Nurrber £+ Profile: [# Tihroughipu
" Continuous of Trials: I1 " Search ¥ Frame lass
—1. Frame Size————— 2. Burst Size — 3. Load [Percentage)
Start: G4 :ll Start: 1 :II Start: |1EI Fesalitiar I1
Step: |54 :II Step: |1 :ll Step: |1n Backolf Fate: |D.5
_ =1 _ = : Seceptable
Stop: 1518 — Stop: I1 — Stop; I'”:ID e I“:'D':|

Figure 11-4. Test Setup Tab (Broadcast Forwarding Test)

2

In the Test pane, click on one of the following radio buttons to select the desired

Duration option:

»  Seconds (enter the number of seconds you want each iteration to run).

» Continuous (the test runs continuously until you stop it by clicking on the Stop
button or choosing Test > Stop).

In the Number of Trialstext entry field, enter the number of trials you want for the

test.

In the Measurement pane, do one of the following:

» Select Profileto run the test in Profile mode.

»  Select Search to run the test in Search mode.

In the Frame Size pane, select the desired Frame Size values for the test.
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6 Inthe Burst Sze pane, select the desired Bur st Size values for the test.

7 Inthe Load pane, select the desired L oad values for the test (the names of the options

are different depending on test mode you selected).

You are now ready to run the test. If you did not use an existing configuration file to
configure the test parameters, you can save the current configuration to afile by choosing
the File > Save As option. This allows you to use the file to quickly configure the test at a

later time.

See“ Running the Test” on page 208 for information on running the test and “ Viewing Test

Results” on page 209 for information on test results.

Table 11-2. Broadcast Forwarding Test Parameters

Parameter Definition Availability
Duration Default is 10 seconds. Profile and
Allows you to specify whether you want the iterations of the test to run for a Search
specified amount of time, or to run continuously until you manually stop the
test. The options are:
® Seconds. Theiterations of the test run for the amount of timeyou
specify. Enter the desired amount of time (in seconds).
®* Continuous. Thetest runs continuously until you manualy stop it (to
stop the test, click the Stop button or choose Test > Stop).
This option is not available when the test mode is set to Search.
The Frame Sze, Burst Size, and Load parameter values do not vary
during the test (the values used are the specified Start values that remain
constant throughout the test). Thisoption isuseful if you want to test how
the DUT/SUT handles traffic when the Frame Sze, Burst Sze, and Load
are constant.
Number of Default is 1. Profile and
Trials Allows you to specify the number of trialsfor the test. For a definition of trial, Search
see Table 2-1 on page 14.
Measurement Default is Profile. N/A

Allows you to specify the test mode you want to use. The options are:

* Profile. Providesan overall view of the DUT/SUT’s broadcast
forwarding performance.

® Search. Providesamore detailed analysis of the DUT/SUT's
broadcast forwarding performance than Profile mode. A binary algorithm
is used to determine throughput and frame loss.

See“ Profile Mode (Duration set to Seconds)” on page 25 and “ Search” on
page 18 for more information.
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Table 11-2. Broadcast Forwarding Test Parameters (continued)

Parameter Definition Availability
Frame Size Default is64 bytesfor Start and Step, and 1518 for Stop. Profile and
Allows you to set the Frames sizes throughout the test for both Profile and Search
Search mode. The options are:
® Start. TheFramesize at the beginning of the test.
® Step. Theamount the Framesizeincrementsfrom iteration toiteration.
® Stop. Thelargest Frame size for the test.
® Custom. Allowsyou to specify custom frame sizes for the test. See
“ Using Custom Frame Sizes for the Test” on page 104 for details.
Burst Size Default is 1 for all options. Profile and
Search

Allows you to set the Burst sizes throughout the test for both Profile and
Search mode. The options are:

® Start. TheBurst size at the beginning of the test.

® Stop. Thelargest Burst sizefor the test.

® Custom. Allowsyou to specify custom burst sizesfor the test. See
“ Using Custom Burst Sizes for the Test” on page 105 for details.

® Step. Theamount the Burst size increments from iteration to iteration.
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Table 11-2. Broadcast Forwarding Test Parameters (continued)

Parameter

Load

Definition

Allows you to set the load levels for the duration of the test. Load isthe
amount of utilization of the medium. The options vary, depending on the test
mode that you select (Profile or Search). The default values depend on your
Units setting for Load in the Optionstab. The Load default values are:

Profile.  Start 10 (Units = Percentage), 1000 (Units = Frames/Sec)
Step 10 (Units = Percentage), 1000 (Units = Frames/Sec)
Stop 100 (Units = Percentage), 8,000 (Units = Frames/Sec)

Search. Initial 10 (Units = Percentage), 1000 (Units = Frames/Sec)
Min 10 (Units = Percentage), 1000 (Units = Frames/Sec)
Max 100 (Units = Percentage), 8,000 (Units = Frames/Sec)

Profile:

The options are:

® Start. TheLoad at the beginning of the test.

® Step. Theamount the Load increments from iteration to iteration.

® Stop. Thelargest Load for the test.

Search:

The options are:

® Initial. TheLoad at the beginning of the test.

® Min. Theminimum allowable Load value for the test. If thisvalueis
reached, the test stops.

* Max. Themaximum allowable Load value for the test. If thisvalueis
reached, the test stops.

* Resolution. Defaultis1 (Units= Percentage),
100 (Units = Frames/Sec)
The finest adjustment possible for the Load from iteration to iteration. If
the required adjustment to the current Load for the next iteration isless
than the Resolution, the tria stops. See “ Resolution” on page 18 for
details and an example.

* Backoff Rate. Defaultis0.5.
The rate the Load decreases after the DUT fails (frame loss exceeds the
specified Acceptable Frame Loss value) at the current Load. Enter an
integer or decimal value. The minimum value you can enter is 0.01. See
“ Backoff Rate” on page 14 for the formula used to calcul ate the actual
amount of the decrease in Load.

* Acceptable FramelLoss. Default is 1000.
The number of frames that can be lost without frame loss being declared.

Availability

Profile and
Search
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Running the Test

\'4

This section shows you how to start, stop, and pause (temporarily stop) the test. Normally,
you stop the test if you set Duration to Continuous (the test runs until you manually stop
it). Pausing the test allows you to view the real-time data for the current iteration of the test

using the Counters tab.

Starting The Test

Once you have completed the general test setup and configured the Broadcast Forwarding

test parameters, you can start the test by doing one of the following:
* Click onthe Broadcast Forwarding test button in the Shortcut bar.

Broadcast Fonwarding

* Click onthe Run Current Test button in the toolbar.
[ ]

* Choose Test > Run Current, or Test > Run > Broadcast Forwarding.
Once you start the test, the display of the main window changes to the Results display.

Stopping The Test

If you want to stop the test, do one of the following:
* Click onthe Stop Test button in the toolbar.

&

* Choose Test > Stop.

Pausing The Test

If you want to pause (temporarily stop) the test, do one of the following:
* Click onthe Pause Test button in the toolbar.

n
®* Choose Test > Pause.

Note: To resume (restart) the test, choose Test > Resume or click on the Resume
button.
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Viewing Test Results

This section provides information on the test results data that is available for this test.

As soon as you start the test, the main window changes from the Setup & Run display to
the Results display. This display includes four tabs that you can use to select the test
results information you want to view.

For information on the test results data for a specific tab, see the following sections:
* Chart tab, see“ Chart Tab” on page 210.

*  Summary tab, see“ Summary Tab” on page 211.

* Detailstab, see” Details Tab” on page 212.

* Counterstab, see Appendix D, “ Test Results Counters” for information and field
descriptions. Thistab is the same for all tests.
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Chart Tab

The Chart tab (Figure 11-5) displays results for selected ports and selected Frame Sze
and Burst Size values. Select the ports that you want to view by using the Chart Wizard
(see “ Using the Chart Wizard” on page 75). Select the Frame Sze and Burst Size values
that you want to view by using the Frame Sze and Burst Size pull-down menus. Results
for al iterations of the test are displayed.

The charts can also be exported as . jpg filesor HTML files by using the Results menu
(see” Results Menu” on page 65).

Figure 11-5 shows an example of the Chart tab. In this example, the sel ected test
parameter values are 128 for Frame Sze, and 50 for Burst Size.

Select the Frame Size Select the Burst Size you
you want to view here. want to view here.

Chart |Summary| Detailsl Euuiiersl

Frame Size: [128 - Burst Size: |50 -

Frarme Loss Rate

AV

/

/ /
100 ///
80 /// 10.00 %
B0 /// 40.00 %
a0 i/ 70.00 %
20 0

100.00 % W

The Load values for|
the test appear here.

= =
= =
o [au]
h Ky
) L

Partz | The ports you selected in the
Chart Wizard appear here.

Figure 11-5. Chart Tab

210 | ASTIlI User Guide



Chapter 11: Broadcast Forwarding Test
Viewing Test Results

Summary Tab

The Summary tab (Figure 11-6) displays the exact same information as the Chart tab but
in tabular format. Like the Chart tab, the Summary tab allows you to select the Frame Size
and Burst Size values that you want to view by using the Frame Size and Burst Size pull-
down menus. The results are organized as follows:

¢ Thedifferent Load values of the test are displayed with each Load value in its own
column.

* Each port isdisplayed in its own row.

The summary results can also be exported as . csv or HTML files by using the Results
menu (see “ Results Menu” on page 65).

Figure 11-6 shows an example of the Summary tab. In this example, the selected test
parameter values are 128 for Frame Sze, and 50 for Burst Size.

Select the Frame Size Select the Burst Size you
you want to V|ew here. want to view here.

Chart  Summary I Detallsl Coun| ersl

Frame Size: 23 Burst Size; |50

A S

0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000
0.0000 0.0000 0.0000

Figure 11-6. Summary Tab
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The Broadcast
Source port(s)
appear in this

Details Tab

The Details tab (Figure 11-7) displays detailed test for all portsfor asingle iterationin
tabular format. You can select the Frame Size, Burst Size and Load values for the iteration
you want to view by using the Frame Size, Burst Size, and Load pull-down menus. If you
set up amonitor port for the test, thistab displays test results for that port.

The detailed results can aso be exported as . csv or HTML files by using the Results
menu (see “ Results Menu” on page 65).

Figure 11-7 shows an example of the Details tab. In this example, the selected test Load
value is 10%, Frame Size is 128, and Burst Szeis 50.

See Table 11-3 on page 213 for descriptions of the Details tab fields.

Selectthe Frame Size you  Select the Burst Size you Select the Load you want

want to view here. want to view here. to view here.
Chart | Summary | Details
Frame Size: Burst Size: |50 Load: [0, -

section of the

tab.

[»

Test Frames
AL LT Transmitted il

Mine 2-1

The Broadcast
Receiver
port(s) appear

in this section
of the tab.

I

[»

Total Other
[ — TE:ESt Fra:rr:jes Frmres T:st Fr_arr:jes TestLFr-a‘mes Fremes
HOECE Received CrENE o= Received

1658932 166932
4466 4466 1] 0
4466 G4466 1] 0

If you set up a monitor port for the test (not available for all tests),
this tab displays test results for the port here. LI_

\/

Mine -

Figure 11-7. Details Tab
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Table 11-3. Details Tab Field Descriptions

Field
(Broadcast Source Port)

Port Name

Description
(Broadcast Source Port)

The name of the Broadcast Source port.

Test Frames Transmitted

Field
(Broadcast Receiver Ports)

Port Name

The number of test frames transmitted by this Broadcast
Source port. Each test frame contains aflag or ‘trigger’
that enables the receiving port to identify it asatest frame.

Description
(Broadcast Receiver Ports)

The name of the Broadcast Receiver port.

Test Frames Expected

The number of test frames this Broadcast Receiver port
expects to receive. This number is calculated by totaling
all of the test framesthat are destined for this port.

Total Frames Received

The total number of frames received by this Broadcast
Receiver port (including test frames and non-test frames).
Thistotal is the sum of Test Frames Received and Other
Frames Received.

Test Frames Received

The number of test frames received by this Broadcast
Receiver port. If any test frames were dropped, thistotal
will be less than the Test Frames Expected for this port.

Test Frames Lost

The number of test frames destined for this Broadcast
Receiver port that were not received (frameloss). Thisis
the difference between the Test Frames Expected and Test
Frames Received.

Other Frames Received

The number of frames that were incorrectly received by
this Broadcast Receiver port, or frames that were not part
of the test (non-test frames). This is the difference
between the Total Frames Received and Test Frames
Received.
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Counters Tab

The Counterstab displays the same test results datafor all AST Il tests. For alist and
descriptions of the various counters, see Appendix D, “ Test Results Counters”
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Broadcast Latency Test

This chapter describes the AST |1 Broadcast Latency test.

In this chapter...

This chapter covers the following topics:

About the Broadcast Latency Test. ... 216
Test Overview . ... 217

Test Methodology....218

Selecting the Ports for the Test .. .. 219
Configuring Test Parameters . ... 221
Running the Test.... 223

Viewing Test Results . ... 224
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About the Broadcast Latency Test

The Broadcast Latency test allows you to determine the latency of the DUT/SUT when
forwarding broadcast traffic. Thistest uses aone-to-many traffic pattern and the latency is
measured for each receiving port of the DUT/SUT in the test. The Broadcast Latency test
isrun in Profile mode (you do not have to select the mode).

This chapter provides the following information about the BroadCast L atency test:
*  What thistest allows you to measure (see below).

*  What thistest allows you to determine (see below).

* A diagram of the available traffic distribution patterns (see page 217).

* The methodology of the Broadcast L atency test (see page 218).

* How to configure test parameters (see page 221).

* How to run the test (see page 223).

* How to view test results (see page 224).

What this Test Allows You to Measure

The Broadcast Latency test allows you to measure the latency (in milliseconds) of each
receiving port of DUT/SUT in the test. The latency measurement is the delay that
occurs from when the DUT/SUT receives the frame to when it forwards the
frame.

What this Test Allows You to Determine

By alowing you to vary the Frame Size, the Broadcast L atency test can help you
determine the following for one-to-many traffic distributions.

* The latency (in milliseconds) for each receiving port of the DUT/SUT at a given
Frame Sze.

*  The combined latency (in milliseconds) for al receiving ports of the DUT/SUT at a
given Frame Size.

* How increasesin Frame Sze affect the DUT/SUT’s combined latency (al receiving
ports), on a port-by-port basis.

Note: If you want to test the overall broadcast forwarding performance of the DUT/SUT,
you can do so using the Broadcast Forwarding test (see Chapter 11, “ Broadcast
Forwarding Test”).

216
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Test Overview

This section providesinformation on the basic configuration of the Broadcast Latency test,
including:

* The supported traffic distribution patterns (see “ Supported Traffic Distributions” ).
* Basictraffic flow (see* Traffic Flow”).

For information on the test methodol ogy, see “ Test Methodology” on page 218.

Supported Traffic Distributions

Figure 12-1 shows the supported traffic distribution pattern for this test (the traffic
direction for thistest is always unidirectional). You select the desired traffic when you
select the Broadcast Source (transmitting) port and the Broadcast Receiver (receiving)
ports for the test in the Test Setup tab.

Broadcast Source Broadcast Receiver
O Port 2

Port 1 <><>:Q Port 3
O Port 4

Figure 12-1. Supported Traffic Distributions

Traffic Flow

The Broadcast Source transmitting port transmits a single test frame to each of the
Broadcast Receiving ports in sequence.

Broadcast Source Port | Broadcast Receiver Ports (order of transmission)

Port #1 2 3 4
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Test Methodology

This section describes what occurs during each iteration of the Broadcast Latency test.
Thistest isrun automatically in Profile mode (you do not need to select the mode).

Note: Since single frames are transmitted during each iteration of the test, you do not

need to specify the length of the iterations.

? During each iteration of the Broadcast L atency test, the following steps ar e executed:

VFDs are set for al ports based on port addresses.

Trigger 1 is set to match frames with correct destination address.
For the specified Frame Size, the following are set:

* Framedatalength.

»  Background pattern including unique signature.

» Trigger 2 based on signature location.

The latency measurement is set up.

A single test frame is transmitted from the Broadcast Source transmitting port to the
specified Broadcast Receiving ports.

The latency is measured for each receiving port of the DUT/SUT in the test. The
latency measurement is the difference in time (delay) between when the DUT/SUT
receives the frame, and when it forwards the frame.

Results are displayed.

218

AST Il User Guide



Chapter 12: Broadcast Latency Test
Selecting the Ports for the Test

Selecting the Ports for the Test
This section explains how to select the ports for the Broadcast L atency test. Before you

begin this procedure, make sure you have already set up the SmartCards/modul es and have
defined the frame setup and any optional settings (see Chapter 5, “ General Test Setup”).

p To select the portsfor the Broadcast L atency test, follow these steps:

1 Inthe main window, click on the Test Setup tab.
2 Using the Test Type pull-down menu, select Broadcast L atency (Figure 12-2).

Choose Broadcast Latency here.

Test Setup | Frarme Setupl Dptiu:unsl Card Setup

ICE T B roadoast Latency

— Test —1. Frame Size

Nurnber OF Trials: |1 Start: |54 j
Step: |E4 j

: 1515 =
Stop: —
[ Custam Edlit.. |
— Traffic Distribution
Broadcast Source Broadcast Receivers

IEhassis'I 13 VI OcChasziz 113 [
O Chasziz 114
O Chasziz 115
O Chasziz 116
O Chasziz 117
O Chaszis 118
O Chasziz 119

i

Figure 12-2. Test Setup Tab (Broadcast Latency Test)

3 Inthe Traffic Distribution pane of the window, select the transmitting port using the
Broadcast Sour ces pull-down menu, and select the receiving ports in the Broadcast
Receivers area. In the example shown in Figure 12-3 on page 220, three receiving
ports have been selected.
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Select the transmitting Select the receiving
port here. ports here.

Traffic: Diztribution
Broadzast Source Broadcast Beceivers J
Chazziz 113 OcChassiz 113 [

Chaszziz 114
Chazziz 115
Chazziz 116
O Chassis 117
O Chassiz 118
O Chassiz 114

m—er

Figure 12-3. Traffic Distribution Pane (Broadcast Latency Test)

E Note: See“ Traffic Flow” on page 217 for details on how the traffic is transmitted.
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Configuring Test Parameters

This section explains how to configure test parameters for the Broadcast L atency test.
Before you begin this procedure make sure you have already completed the general test
setup, including selecting the ports (see “ Selecting the Ports for the Test” on page 219).

See Table 12-1 on page 222 for descriptions of the test parameters.

E Note: If you already have a configuration file for this test, you can open it to quickly
configure the test (includes card setup, test options, frame setup, and test parameters).

? To configure the Broadcast L atency test parameters, follow these steps:

1 Inthemain window, make sure the Test Setup tab is selected. The selected Test Type
should be Broadcast L atency, as shownin Figure 12-4.

Test Setup | Frame Setupl Dptiu:unsl Card Setupl

ICE T B roadoast Latency

— Test —1. Frame Size

Nurnber OF Trials: |1 Start: |54 j
Step: |E4 j

: 1515 =
Stop: —

[ Custam Edlit.. |

Figure 12-4. Test Setup Tab (Broadcast Latency Test)

2 Inthe Number of Trialsfield, enter the number of trials you want for the test.
3 Inthe Frame Size pane, select the desired frame size values for the test.

You are now ready to run the test. If you did not use an existing configuration file to
configure the test parameters, you can save the current configuration to afile by choosing
File> Save Asoption. Thisalowsyou to use thefile to quickly configure the test at alater
time.

See“ Running the Test” on page 223 for information on running the test and “ Viewing Test
Results” on page 224 for arecommended testing procedure.
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Table 12-1. Broadcast Latency Test Parameters
Parameter Definition

Number of Trials Default is 1.

Allows you to specify the number of trials for the test. For a
definition of trial, see Table 2-1 on page 14.

Frame Size Default is 64 bytesfor Start and Step, and 1518 for Stop.

Allows you to set the Frames sizes throughout the test for both
Profile and Search mode. The options are:

* Start. The Framesize at the beginning of the test.

®* Step. Theamount the Frame size increments from iteration
toiteration.

* Stop. Thelargest Frame size for the test.

®* Custom. Allowsyou to specify custom frame sizes for the
test. See " Using Custom Frame Sizes for the Test” on page 104
for details.
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Running the Test

This section shows you how to start, stop, and pause (temporarily stop) the test. Pausing
the test allows you to view the real-time data for the current iteration of the test using the
Counters tab.

Starting The Test

Once you have compl eted the general test setup and configured the Broadcast L atency test
parameters, you can start the test by doing one of the following:

* Click onthe Broadcast L atency test button in the Shortcut bar.

Broadecast Latency

* Click onthe Run Current Test button in the toolbar.
[ ]

* Choose Test > Run Current, or Test > Run > Broadcast L atency.
Once you start the test, the display of the main window changes to the Results display.

Stopping The Test

If you want to stop the test, do one of the following:
* Click onthe Stop Test button in the toolbar.

&

* Choose Test > Stop.

Pausing The Test

If you want to pause (temporarily stop) the test, do one of the following:
* Click onthe Pause Test button in the toolbar.

n
®* Choose Test > Pause.

V Note: To resume (restart) the test, choose Test > Resume or click on the Resume
button.
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Viewing Test Results

This section provides information on the test results data that is available for this test.

As soon as you start the test, the main window changes from the Setup & Run display to
the Results display. This display includes four tabs that you can use to select the test
results information you want to view.

For information on the test results data for a specific tab, see the following sections:
* Chart tab, see“ Chart Tab” on page 225.

*  Summary tab, see“ Summary Tab” on page 226.

* Detailstab, see” Details Tab” on page 227.

* Counterstab, see Appendix D, “ Test Results Counters” for information and field
descriptions. Thistab is the same for all tests.
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Chart Tab

The Chart tab (Figure 12-5) displays the latency results (in microseconds) for selected
Frame Size and Burst Size values for al portsin the test. Select the Frame Size and Burst
Size values that you want to view by sing the Frame Size and Burst Size pull-down menus.

Note: Do not use the Chart Wizard to specify the test results you want displayed for this
test.

The charts can aso be exported as . jpg files or HTML files using the Results menu (see
“ Results Menu” on page 65).

Figure 12-5 shows an example of the Chart tab. In this example, the sel ected test
parameter values are 128 for Frame Sze, and one (1) for Burst Size.

Select the Frame Size Select the Burst Size you
you want to V|ew here. want to V|ew here.

| Summar_l.JI Detallsl Cour ersl
Frame Size: 28 Eur&t Size:

Latency (us)

150

100

Latency

0
0
= = =
@ z z
i ra
Fa i
Ports

Figure 12-5. Chart Tab
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Summary Tab

The Summary tab (Figure 12-6) displays the exact same latency results as the Chart tab
but in tabular format. Like the Chart tab, the Summary tab allows you to select the Frame
Size and Burst Sze values that you want to view by using the Frame Size and Burst Size
pull-down menus.

The summary results can also be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 12-6 shows an example of the Summary tab. In this example, the selected test
parameter values are 128 for Frame Sze, and one (1) for Burst Size.

Select the Frame Size you Select the Burst Size you
want to V|ew here. want to view here.

Chart .'r'I Detallsl Coury ersl

Frame Size: 123 Burst Size:

Figure 12-6. Summary Tab
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Details Tab

The Details tab (Figure 12-7) displays latency results for a selected Frame Sizein tabular
format. You can select the Frame Size by using the Frame Size pull-down menu.

The detailed results can aso be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 12-7 shows an example of the Details tab. In this example, the selected Frame Size
is128.

Select the Frame Size
you want to view here.

Chart I Surnrnary

Frame Size: 128 b

Figure 12-7. Details Tab

Counters Tab

The Counterstab displays the same test results data for all AST Il tests. For alist and
descriptions of the various counters, see Appendix D, “ Test Results Counters”
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This chapter describesthe AST Il Forward Pressure test.

In this chapter...

This chapter covers the following topics:

About the Forward Pressure Test . ... 230
Test Overview . ... 232

Test Methodology....233

Selecting the Ports for the Test . . .. 234
Configuring Test Parameters . ... 236
Running the Test .. .. 239

Viewing Test Results . ... 240
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About the Forward Pressure Test

The Forward Pressure test allows you to determine how the DUT/SUT handles
congestion. Specificaly, thistest allows you to determine if forward pressure exists when
the receive ports of the DUT/SUT become congested. Forward pressure is when the DUT/
SUT inhibits or aborts its back-off algorithmsin an attempt to increase its forwarding
performance under congested conditions.

The Forward Pressure test enables you to simulate congestion on specific receiving ports
of the DUT/SUT to determine if forward pressure occurs.

Forward pressure is indicated if no frame loss occurs under congested conditions. If the
DUT/SUT performs correctly when receiving traffic where the Interframe Gap is less than
the lega limit, it will eventually run out of buffer space and start dropping frames. For
tests with a short duration, the DUT/SUT may be able to buffer enough of the received
frames and not drop frames. For this reason, it is advisable to run tests with sufficient
duration (or continuously) to ensure that the buffer capacity of the DUT/SUT is exceeded.

The following sections provide information about this test, including:

*  What thistest allows you to measure (see below).

*  What thistest allows you to determine (see below).

* A diagram of the available traffic distribution patterns (see page 232).
* The methodology of the Forward Pressure test (see page 233).

* How to configure test parameters (see page 236).

* Hoto runthe test (see page 239).

* How to view test results (see page 240).

What this Test Allows You to Measure

The Forward Pressure test measures frame loss in terms of the amount of lost (dropped)
frames at a given frame size.

What this Test Allows You to Determine

By alowing you to vary the Frame Size and Burst Sze, the Forward Pressure test can help
you to determine the following:

¢ If forward pressure exists on the receiving ports (no frame loss occurs on the receiving
port).

* How increasesin Frame Sze affect the frame loss of the portsin the test.

* How increasesin Burst Size affect the frame loss of the portsin the test.
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Note: Only cardsthat can transmit greater than wire rate can run the Forward Pressure
test. Cards that cannot perform the test are not displayed in the Port Selection list so that
they cannot be selected for the test. The following isthelist of cards that can transmit
greater than wire rate:

* GX-1405B/Bs

e (GX-1420B

e ML-5710A

e ML-7710

e ML-7711/7711s
e SX-7210

e SX-7410B

e SX-7411

* LAN-3100A

* LAN-3101A/B
e LAN-3102A

* LAN-3111A/As
* LAN-3200A/As
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Test Overview

This section provides information on the basic configuration of the Forward Pressure test,
including:

* The supported traffic distribution patterns (see “ Supported Traffic Distributions” ).
* Basictraffic flow (see* Traffic Flow”).

For information on the test methodol ogy, see “ Test Methodology” on page 233.

Supported Traffic Distributions

Figure 13-1 shows the supported traffic distribution patterns for this test (either a single
port pair or multiple port pairs). The traffic direction for thistest is always unidirectional.
Select the desired traffic distribution when you select the transmitting (A) and receiving
(B) ports for the test in the Test Setup tab.

Single port-pair Multiple port-pairs

Port 1 ®—> Port 2 Port 1 @—> Port 2
Port 3 @—> Port 4

Figure 13-1. Supported Traffic Distributions

Traffic Flow

Each transmitting port in each port pair that you set up transmits traffic to its paired
receiving ports simultaneously. The following table shows how the transmitting ports
transmit frames to the receiving ports using the configuration shown in Figure 13-1.

Configuration Source Port Destination Ports
Single Port Pair Port #1 2 only.
Multiple Port Pairs Port #1 2 only.

Port #3 4 only.
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Test Methodology

The steps listed below describe what occurs during each iteration of the Forward Pressure
test. Thistest is run automatically in Profile mode (you do not need to select the mode).

For information on how the test progresses from iteration to iteration in Profile mode, see
“ Profile Mode (Duration set to Seconds)” on page 25 and “ Profile Mode (Duration set to
Continuous)” on page 27.

? During each iteration of the Forward Pressuretest, the following steps are executed:

VFDs are set for al ports based on port addresses.

Trigger 1 is set to match frames with correct destination address.
For the specified Frame Size, the following are set:

* Framedatalength

» Background pattern including unigque signature

»  Trigger 2 based on signature location

The Burst Szeissetto 1.

5 ThelBG (interburst gap) is calculated for the intended load (the specified Load
value). See” Calculating the InterBurst Gap (IBG)” on page 252 for detail s on how
the IBG is calculated.

6 Timed transmission is started on al transmitting ports at the specified Start values for
Frame Sze.See“ Calculating the Transmit Time” on page 253 for the formula used to
calculate the transmission time.

7 Wait for the specified Duration (the Duration defines the length of each iteration).
The port counters are updated continually during each iteration.

E Note: If you set the Duration option to Continuous, the test continues until you manually
stop it.

8 When the receive trigger rate on receiving port(s) becomes 0, the elapsed time is
determined from the chassis.

9 Port counters are gathered.
10 Framelossis determined.
11 Results are displayed.
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Selecting the Ports for the Test

This section explains how to select the ports for the Forward Pressure test. Before you

begin this procedure, make sure you have already set up the SmartCards/modul es and have
defined the frame setup and any optional settings (see Chapter 5, “ General Test Setup”).

To select the portsfor the Forward Pressure test, follow these steps:

1

In the main window, click on the Test Setup tab.
2 Using the Test Type pull-down menu, select Forward Pressure (Figure 13-2).

Choose Forward Pressure here.

Test Setup | Frame Setup | Options | Card Setup |

Test Type: I Fomward Pressure

— Test
Druration

¥ Seconds I'“:I

" Continuous

—Addresses
[ Random

Addrezzes Ii =1
Per Part 1 =

— Frame Size

Skart: |E4 j
Step: |E4 j

. =1
M urmber I-I Stop: 1518 =
af Tnals:
Burst Size: Iﬂ [ Custom Edit.. |
— Traffic: Diztribution
& B Pairz
Chazziz 113 Chazziz 113
Chazziz 114 Chaszziz 114
Chazziz 115 Chazziz 115
Chaszziz 116 Chasziz 116 5
Chazziz 117 Chazziz 117 —I
Chazziz 118 Chasziz 118 <
Chazziz 119 Chazziz 119 —I
Chazziz 120 Chazsiz 1 20

Figure 13-2. Traffic Distribution Pane (Forward Pressure Test)

3

In the Traffic Distribution pane (Figure 13-3), set up aport pair by selecting onetrans-
mitter port (A list) and one receiver port (B list). AST Il automatically highlights the
ports (in gray) to make it easier for you to identify the ports that are available. You do

not have to select the highlighted ports.
Click theright arrow to move the port pair to the Pairs pane.
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Note: If thisarrow isnot available, it means the selection of portsis not valid. Check
your selections and reselect the ports.

5 (Optional) Repeat Step 3 and Step 4 to set up additional port pairs.

Select the transmitting Select the receiving
port here. port here.
— Traffic Digtribution |
& B Fairz

Chazziz 113 Chasziz 113

Chassiz 114 Chasziz 114

Chazziz 115 Chasziz 115

Chasgiz 116 Chazziz 116 - |-'

Chazziz 117 Chasziz 117

Chazsiz 118 Chassiz 118 J

Chaszziz 119 Chasziz 119 —

Chazziz 1 20 Chazsiz 1 20 Soiie

Chagziz 1 13.Chazziz 1 14

Once you select the transmitter and
receiver port, click on this arrow. The
selected ports appear in the Pairs
pane. If this arrow is not available, it
means the selection of ports is not
valid. Check you selections and
reselect the ports.

Figure 13-3. Traffic Distribution Pane (Forward Pressure Test)

Note: See“ Traffic Flow” on page 232 for details on how the traffic is transmitted.
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Configuring Test Parameters

This section explains how to configure the test parameters for the Forward Pressure test.
Before you begin this procedure make sure you have already completed the general test
setup, including selecting the ports (see “ Selecting the Ports for the Test” on page 234).

See Table 13-1 on page 237 for descriptions of the test parameters.

Note: If you already have a configuration file for this test, you can open it to quickly
configure the test (includes card setup, test options, frame setup, and test parameters).

To configurethe Forward Pressure test parameters, follow these steps:

1 Inthe main window, make sure that the Test Setup tab is selected. The Test Type
should be set as Forward Pressure, as shown in Figure 13-4.

Test Setup | Frame Setupl Elptin:-nsl Card Setupl

Test Type: I Forward Pressure j

— Test —Addreszses—————————— ~Frame Sz
Duration———— r _ =
Handom Start; |E4
¥ Seconds Im j
Add . z
" Continuous Per IL.E;?ES I'l—:ll Step: Im—;l

. =l
M urnber I-I— Stop: 1318
af Trals:

=

Burst Size: Ii] [T Custom Edit.. |

Figure 13-4. Test Setup Tab (Forward Pressure Test)

2 Inthe Test pane, click on one of the following radio buttons to select the desired
Duration option:
e Seconds (enter the number of seconds you want each iteration to run).

» Continuous (the test runs continuously until you stop it by clicking on the Stop
button or choosing Test > Stop).

3 Inthe Number of Trialsfield, enter the number of trials you want for the test.
In the Addresses pane, do one of the following:
*  Check the Random checkbox to randomly assign addresses to each port.

* Usethe Addresses Per Port arrows to specify the number of address you want
assigned to each port.

5 Inthe Frame Size pane, select the desired Frame Size values for the test.

Note: TheBurst Szeisforced to 1 (you cannot modify the Burst Sze field).
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You are now ready to run the test. If you did not use an existing configuration file to
configure the test parameters, you can save the current configuration to afile by choosing
the File > Save As option. This allows you to use the file to quickly configure the test at a
later time.

See “ Running the Test” on page 239 for information on running the test.

Table 13-1. Forward Pressure Rate Test Parameters
Parameter Definition

Duration Default is 10 Seconds.

Allows you to specify whether you want to theiterations of the test to
run for a specified amount of time, or to run continuously until you
manually stop the test. The options are:

® Seconds. Theiterations of the test run for the amount of time
you specify. Enter the desired amount of time (in seconds).

® Continuous. Thetest runs continuously until you manually
stop it (to stop the test, click the Stop button or choose Test >
Stop).
The Frame Size parameter does not vary during the test (the
value used is the specified Start value, which remains constant
throughout the test). This option isuseful if you want to test how
the DUT/SUT handles traffic when the Frame Size is constant.

Number of Trials Default is 1.

Allows you to specify the number of trials for the test. For a
definition of trial, see Table 2-1 on page 14.

Addresses Default is Addresses per port with avalue of 1.

Allows you to specify the number of addresses you want to assign to
each transmitting port in the test. The options are:

® Random. Addressesareassigned to the portsin the test
randomly.

®* Addressesper port. Each port is assigned the same number
of addresses. Enter the number of addresses you want.
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Table 13-1. Forward Pressure Rate Test Parameters (continued)

Parameter

Frame Size

Definition

Default is 64 bytesfor Start and Step, and 1518 for Stop.

Allows you to set the Frames sizes throughout the test. The options
are

* Start. The Framesize at the beginning of the test.

* Step. Theamount the Frame size increments from iteration
toiteration.

* Stop. Thelargest Frame size for the test.

®* Custom. Allowsyou to specify custom frame sizes for the
test. See” Using Custom Frame Sizes for the Test” on page 104
for details.

Burst Sze

TheBurst Szeisforced to 1 (you cannot set the Burst Sze).
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Running the Test

This section shows you how to start, stop, and pause (temporarily stop) the test. Normally,
you stop the test if you set Duration to Continuous (the test runs until you manually stop
it). Pausing the test allows you to view the real-time data for the current iteration of the test
using the Counters tab.

Starting The Test

Once you have completed the general test setup and configured the Forward Pressure test
parameters, you can start the test by doing one of the following:

* Click onthe Forward Pressure test button in the Shortcut bar.

-

Fanward Pre

* Click onthe Run Current Test button in the toolbar.
[ ]

® Choose Test > Run Current, or Test > Run > Forward Pressure.

Once you start the test, the display of the main window changes to the Results display.

Stopping The Test

If you want to stop the test, do one of the following:
* Click onthe Stop Test button in the toolbar.

&

* Choose Test > Stop.

Pausing The Test

If you want to pause (temporarily stop) the test, do one of the following:
* Click onthe Pause Test button in the toolbar.

®* Choose Test > Pause.

E Note: To resume (restart) the test, choose Test > Resume or click on the Resume
button.

AST Il User Guide | 239



Chapter 13: Forward Pressure Test
Viewing Test Results

Viewing Test Results

This section provides information on the test results data that is available for this test.

As soon as you start the test, the main window changes from the Setup & Run display to
the Results display. This display includes four tabs that you can use to select the test
results information you want to view.

For information on the test results data for a specific tab, see the following sections:
* Charttab, see” Chart Tab” on page 241.

*  Summary tab, see” Summary Tab” on page 242.

* Detailstab, see“ Details Tab” on page 243.

* Counterstab, see Appendix D, “ Test Results Counters” for information and field
descriptions. Thistab is the same for all tests.
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Chart Tab

The Chart tab (Figure 13-5) displays Frame Loss Rate results for selected ports, and
selected Frame Size and Burst Size values. Select the ports that you want to view by using
the Chart Wizard (see “ Using the Chart Wizard” on page 75). Select the Frame Size and
Burst Sze values that you want to view by using the Frame Sze and Burst Size pull-down
menus. Results for al iterations of the test are displayed.

The charts can also be exported as . jpg filesor HTML files using the Results menu (see
“ Results Menu” on page 65).

Figure 13-5 shows an example of the Chart tab. In this example, the selected test
parameter values are 128 for Frame Sze, and one (1) for Burst Size.

Select the Frame Size Select the Burst Size you
you want to view here. want to view here.

Chart |Summar_l.J| Detailsl Cnuntersl

_Ll Burst Size: I'l _L-I

Frame Size:

Frame Loss Rate appears here
(you do not need to select this).

Frarme Logs Rate

100
50
]
40

20

—
=]

—
@

£-C aulls)
-7 aulln)

Ports The ports you selected in the Chart
Wizard appear here.

Figure 13-5. Chart Tab

AST Il User Guide | 241



Chapter 13: Forward Pressure Test

Viewing Test Results

Summary Tab

The Summary tab (Figure 13-6). Thistab displays the exact same information asthe Chart
tab but in tabular format. Like the Chart tab, the Summary tab allows you to select the
Frame Sze and Burst Size values that you want to view by using the Frame Size and Burst
Sze pull-down menus. The results for each port is displayed in its own row.

The summary results can also be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 13-6 shows an example of the Summary tab. In this example, the test parameter
values are 64 for Frame Size, and one (1) for Burst Sze.

Select the Frame Size Select the Burst Size you
you want to view here. want to view here.

Chart ~ Summary | Detailsl Coul tersl J
Frame Size: |E4 VI Burst Size: |1 VI

Figure 13-6. Summary Tab
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Details Tab

The Details tab (Figure 13-7) displays detailed results for the transmitting and receiving
ports for asingle iteration in tabular format. You can select the Frame Sze and Burst Size
for the iteration that you want to view by using the Frame Sze and Burst Size pull-down
menus.

The detailed results can also be exported as . csv or HTML files using the Results menu
(see” Results Menu” on page 65).

Figure 13-7 shows an example of the Details tab. In this example, the selected test
parameter values are 64 for Frame Size, and one (1) for Burst Size.

See Table 13-2 or descriptions of the Details tab fields.

Select the Frame Size Select the Burst Size you
you want to view here. want to view here. |

Frame Size: |54 vI— Burst Size: |1 vI

| Test Frames

Frames
Received
1485432 2976564 1523820
1506026 743659 1485432 762387
1506026 744773 1485432 781253

Expected Received

Results for the transmitting Results for the receiving
ports appear here. ports appear here. —

Figure 13-7. Details Tab

Table 13-2. Details Tab Field Descriptions

Field Description

(Transmitting Ports) (Transmitting Ports)

From The transmitting port.

Test Frames Transmitted The number of test frames transmitted by this port. Each test
frame contains aflag or ‘trigger’ that enables the receiving
port to identify it as atest frame.
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Table 13-2. Details Tab Field Descriptions (continued)

Field
(Receiving Ports)

To

Description
(Receiving Ports)

The receiving port.

Test Frames Expected

The number of test frames this port expects to receive. This
number is calculated by totaling all of thetest frames that are
destined for this port.

Test Frames Received

The number of test frames received by this port. If any test
frames were dropped, this total will be less than the Test
Frames Expected for this port.

Total Frames Received

The total number of frames received by this port (including
test frames and non-test frames).

Test Frame Lost

Counters Tab

The number of lost (dropped) test frames by this port. If no
test frames were lost, forward pressure may exist on this
port.

The Counterstab displays the same test results data for all AST Il tests. For alist and
descriptions of the various counters, see Appendix D, “ Test Results Counters”
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Search Algorithms

This appendix contains the search algorithms that AST 11 uses in Search mode for the
Forwarding, Broadcast Forwarding, Address Learning, and Address Caching tests.

In this Appendix...

This appendix covers the following topics:

About the Search Algorithms . ... 246
Forwarding Test . ... 247

Broadcast Forwarding Test . ... 248
Address Learning Test . ... 249

Address Caching Test . ... 250
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About the Search Algorithms

In Search mode, the Forwarding, Broadcast Forwarding, Address Learning, and Address
Caching tests use search algorithmsto adjust the variable test parameter up or down from
iteration to iteration.

Forwarding and Broadcast Forwarding Tests

For the Forwarding and Broadcast Forwarding tests, the algorithms are used to adjust the
Load up or down from iteration to iteration. Specificaly, the search algorithms are used to
calculate the Load for the next iteration of the test after the DUT passes or fails at the
current Load. In general, the Load isincreased if the DUT passes at the current Load, and
decreased if the DUT failsat the current Load. For information on the pass/fail criteria, see
Table 2-5 on page 29.

The search algorithms for the Forwarding and Broadcast Forwarding tests are described in
the following sections:

* Forwarding test, see page 247.
* Broadcast Forwarding test, see page 248.

Address Learning and Address Caching Tests

For the Address L earning test, the algorithms are used to adjust the Learning Rate up or
down from iteration to iteration. Specifically, the search algorithms are used to calculate
the Learning Rate for the next iteration of the test after the DUT passes or fails at the
current Learning Rate. The Learning Rate isincreased if the DUT passes at the current
Learning Rate, and decreased if the DUT fails at the current Learning Rate.

The criteria for pass or failure is the same for both of these tests, and is based on whether
or not flooding occurred on the monitor port.

* Pass: Flooding did not occur.
* Fail: Flooding did occur.

For the Address L earning test, the test measurement is the Address Learning Rate (the
maximum rate at which the DUT/SUT can learn new MAC addresses without flooding or
dropping frames). For the Address Caching test, the test measurement is the Address
Caching Capacity (the maximum number of MAC addresses that a DUT/SUT can cache
[store] and successfully forward frames to without flooding or dropping frames).

The search algorithms for the Forwarding and Broadcast Forwarding tests are described in
the following sections:

* Address Learning, see page 249.

* Address Caching, see page 250.
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Forwarding Test

The algorithm used to determine the throughput includes the following steps (this
algorithm is the same for the Broadcast Forwarding test).
1 Based on the measured frame lossfor the current iteration, the Load is adjusted for the
next iteration asfollows:
» If theframelossislessthan or equal to the Acceptable Frame Loss, the Load for
the next iteration is calculated using this formula. The next iteration begins at the
new, increased Load value.

(Current Load + Max)
2

+ Iftheframelossisgreater than the Acceptable Frame Loss, the Load for the next
iteration is calculated using this formula. The next iteration begins at the new,
decreased Load value.

Current Rate - [(Backoff Rate) * (Current Rate - Min Rate%)]

2 Thisprocess continues for the duration of the test. The fina throughput measurement
isreached when the required adjustment (increase or decrease) inthe Load islessthan
the specified Resolution value (see “ Resolution” on page 18 for a definition).

E Note: If either the specified minimum (Min) or maximum (Max) Load is reached, the trial
stops.

AST Il User Guide | 247



Appendix A: Search Algorithms
Broadcast Forwarding Test

Broadcast Forwarding Test

The algorithm used to determine the throughput includes the following steps (this
algorithm is the same for the Forwarding test).

1 Based on the measured frame lossfor the current iteration, the Load is adjusted for the
next iteration asfollows:

» If theframelossislessthan or equal to the Acceptable Frame Loss, the Load for
the next iteration is calculated using this formula. The next iteration begins at the
new, increased Load value.

(Current Load + Max)
2

+ Iftheframelossisgreater than the Acceptable Frame Loss, the Load for the next
iteration is calculated using this formula. The next iteration begins at the new,
decreased Load value.

Current Rate - [(Backoff Rate) * (Current Rate - Min Rate%)]

2 Thisprocess continues for the duration of the test. The fina throughput measurement
isreached when the required adjustment (increase or decrease) inthe Load islessthan
the specified Resolution value (see “ Resolution” on page 18 for a definition).

E Note: If either the specified minimum (Min) or maximum (Max) Load is reached, the trial
stops.
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Address Learning Test

The agorithm used to determine the address learning rate includes the following steps.

1

Based on whether or not flooding occurred on the monitor port, one of the following
OCCUrS:

» If flooding did not occur, the Learning Rateisincreased for the next iteration
using this formula. The next iteration begins at the new, increased Learning Rate
value.

(Current +Max
2

» If flooding occurred, the Learning Rate is decreased for the next iteration using
thisformula. The next iteration begins at the new, decreased Learning Rate value.
(Last Passed Rate + Min)
2

This process continues for the duration of the test. The final address learning rate
measurement is reached when the required adjustment (increase or decrease) in the
Learning Rate isless than two (2).

E Note: Unlike the other tests, you do not need to specify aresolution value to determine
the accuracy of the test. For thistest, the resolution is always two (2).
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Address Caching Test

The algorithm used to determine the address caching capacity includes the following
steps.

1

Based on whether or not flooding occurred on the monitor port, one of the following
OCCUrS:

« If flooding did not occur, the Number of Addressesisincreased for the next itera-
tion using thisformula. The next iteration begins at the new, increased Number of
Addresses value.

(Current +Max
2

» If flooding occurred, the Number of Addressesis decreased for the next iteration
using this formula. The next iteration begins at the new, decreased Number of
Addresses value.

(Last Passed Rate + Min)
2

This process continues for the duration of the test. The final address caching capacity
measurement is reached when the required adjustment (increase or decrease) in the
Number of Addresses is less than two (2).

Note: Unlike the other tests, you do not need to specify aresolution value to determine
the accuracy of the test. For thistest, the resolution is always two (2).
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This appendix contains the formulas that are used to calculate certain values during the
tests such as theinterburst gap (IBG).

In this appendix...

This appendix contains the following formulas:
J Calculating the InterBurst Gap (IBG) . ... 252
o Calculating the Transmit Time . ... 253

o Calculating the Number of Bursts . ... 254
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Calculating the InterBurst Gap (IBG)

The IBG is defined in RFC 2285 as “the interval between two bursts.” The IBG is
calculated automatically by AST Il for the test based on your Frame Size, Load, Burst
Size, and Speed settings using the formula shown in Figure B-1. The IBG is expressed in
terms of nanoseconds (NS).

[(100/ Intended Load - 1) * Burst Sze* (IFG + 64 + 8 * Frame Size)] + IFG

IBG =
Speed

Where:
* Frame Sze = The specified frame size in bytes (including the CRC).

* Intended Load = The specified Load value in percent (the range is from
1% to 100%).

* Burst Sze = The specified number of framesin the burst (integer value).

*  Speed = The speed of the DUT/SUT to which this port is connected
in bits per second. Ethernet is 10,000,000 bits per second,
Fast Ethernet is 100,000,000 bits per second,
Gigabit Ethernet is 1,000,000,000 bits per second.

* |IFG =Theinterval (delay) between the transmission of each frame in a burst.
The IFG only appliesif the Burst Szeis greater than one (1).

Figure B-1. IBG Formula

E Note: You can also use the IBG Calculator window to calculate the IBG (see “ Using the
IBG Calculator” on page 255).
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Calculating the Transmit Time

The transmit time (Txtime) is the duration of each burst in microseconds based on your
Burst Size, Frame Size, and Speed settings. The Txtime is calculated using the formula

shown in Figure B-2.

96 + (Burst Sze- 1) + (Burst Sze* (64 + 8* Frame Sze))
Speed

Txtime =
Where:
* Burst Sze=Burst Sze as specified.
*  Frame Sze=Frame Size as specified.

*  Speed =10, 100, or 1000, for 10Mbps, 100M bps, or
1GB and 10GB respectively.

Figure B-2. Transmit Time (Txtime) Formula

E Note: You can also use the IBG Calculator window to calculate the Txtime. The Burst
Time value shown in the IBG Calculator window (see Figure B-4 on page 255) isthe same
as the Txtime. The Burst Time is expressed in nanoseconds; the Txtime is expressed in
terms of microseconds.
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Calculating the Number of Bursts

The number of bursts is the total number of bursts transmitted during each iteration of the
test. The number of bursts is calculated using the using the formula shown in Figure B-3
(the number of bursts is always rounded up to the nearest integer).

In order to calculate the number of bursts, you must first calculate the IBG (see page 252)
and the transmit time (see page 253).
Duration

Number of Bursts= ———
Txtime + IBG

Where:

Duration = The specified Duration (Ilength of each iteration of the test).
®* Txtime = Transmit time for a burst in microseconds.

* |IBG = Theinterval between two bursts (in nanoseconds).

Figure B-3. Number of Bursts Formula

Note: You can also usethe IBG Calculator window to cal culate the number of bursts. The
Burst Time value shown in the IBG Calculator window (see Figure B-4 on page 255) is
the same as the Txtime (the Burst Time is expressed in nanoseconds, the Txtime is
expressed in terms of microseconds).
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Using the IBG Calculator

Although AST |l automatically calculates the IBG for you based on your Frame Size,
Load, Burst Size, and Speed settings, you can use the IBG Calculator window to calculate
the IBG. You can also useit to calculate the number of bursts and Txtime (transmit
time).The procedure below shows you how to use this window to cal culate these values.

? To calculatethe IBG using the IBG Calculator window, follow the steps below:

1

3
4
5

6

Open the IBG Calculator window (Figure B-4) by doing one of the following:
e Choose Help > IBG Calculator.

* Click theBG Calculator button on the toolbar.

Using the Speed pull-down menu, select one of the following options:
e 10M (10 Mbps - Ethernet).

* 100M (100 Mbps - Fast Ethernet).

* 1G (1 Gigabit per second - Gigabit Ethernet).

* 10G (10 Gigabit per second - Gigabit Ethernet).

In the L oad field, enter the desired load.

In the Frame Size field, enter the desired frame size.

In the Burst Sizefield, enter the desired burst size.

In the Dur ation field, enter the desired duration.

The IBG appearsin the IBG (ns) field based on the values you entered in Step 2 through
Sep 6. Other values such as the Txtime (displayed as Burst Time) and the number of bursts
(displayed as Burst Count) appear below the IBG (ns) field.

IBG Calculator E3

._ baléulatalr

Speed: 10ME I IBG [ne): | E14438
Load: I 10 Burst Time [rs]
Frame Size: I B4

The IBG appears here.

B7EO0 | The Burst Time (same
as txtime) appears here.

The Burst Count (same
as number of bursts)
appears here.

Burst Size: 14880

Burst Count;

T
Divration; I 10 Frame Caunt:

14330

The total number of

|
L frames per burst

appears here.

Figure B-4. |IBG Calculator Window
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Valid Test Parameter Values

Table C-1 summarizes the variations in the all owable Test Setup parameter values for the
various AST |1 tests. Consult thistable for the valid entries for each parameter.

Table C-1. Valid Test Parameter Values and Ranges

Test Parameter

Acceptable Frame Loss
(Forwarding Test)

Value/Range

From 0 to 1000000000. Default is 1000.

Addresses per port

From 1 to 256. (Defaultis 1.)

For address-handling tests (the Address Learning and
Address Caching tests), the range of allowable valuesis
from 1 to 16777215.

Aging Time
(Address Learning and
Address Caching Tests)

From 1 - 3600 seconds. Default is 15 seconds.

Backoff Rate
(Forwarding Test)

From 0 to 1000000000. Default is 0.5.

Burst Sze

From 1 to 1024. (Defaultis 1.)

Some tests such as the Forwarding and Broadcast
Forwarding tests allow you to specify custom Burst Sizes
for the test.

Other tests such asthe Address Learning and Address
Caching tests, force the Burst Szeto 1 (you cannot set the
Burst Size).

Duration

From 1 to 3000 seconds. (Default is 10.)

For the Address Learning and Address Caching tests, the
maximum is 3600 seconds.
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Table C-1. Valid Test Parameter Values and Ranges (continued)

Test Parameter

Frame Size
(all tests except Error
Filtering)

Value/Range

From 24 to 16387 bytes.

Depending on the type of test and the test mode, you are
required to specify one, or a number of frame sizes (tests
that increment Frame Size require more than one size to be
specified).

Some tests such as the Forwarding and Broadcast
Forwarding tests allow you to specify custom Frame Szes
for the test. When using custom frame sizes, AST |1 allows
amaximum of 2048 different sizes. The defaults custom
sizes are the recommended val ues specified in RFC-2285
(64, 128, 256, 512, 1024, 1280, 1518).

Frame Sze
(Error Filtering test only)

The allowable ranges vary depending on the frame size
option. The allowable ranges per option are:

® Size. From 64 to 1518. The default is 64 bytes.

® OQOversize. From 1519 - 16387. The default is 1523
bytes.

® Undersize From 24 - 63. The default is 63 bytes.

Initial MAC address pattern

6 octets. Default is 00 00 00 00 00 00.

Learning Rate

(Address Learning and
Address Caching tests)

From 1 - 10000000 frames per second.

See the chapters that cover the Address Learning and
Address Caching tests for the defaults for the initial,
minimum, and maximum values.

Load

Units = Percent: From 1 to 200.

Units = Frames per second: From 1 to the maximum
number of frames per second for the technol ogy.

Load% variation

From 0.00001 to 200 percent.

Load FPSvariation

From 1 to 2000000 frames per second.

MAC address port offset 0,1, 2,3, or4. Defaultis 2.
For address-handling tests (Address Caching and Address
Learning), the port information can be stored in 1 or 2 bytes.
MAC address node offset 0,1,2,3,4,or5. Default is5.

For address-handling tests, the address information can be
stored in 1 to 3 bytes.
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Table C-1. Valid Test Parameter Values and Ranges (continued)

Test Parameter

MAC address port increment

Value/Range

From 1 to 64. Default is 1.

Number of Addresses

Non-addressing tests. From 1to 16777215. Default is 1.
Addressing tests. From 1 to 256. Default is 1.

Number of Trials
(Forwarding Test)

From 1 to 10. Default is 1.

Protocol Format

Ethernet I (with a choice of 45 different protocol types).
IEEE 802.3.

Resolution
(Forwarding Test)

From 0 to 1000000000. Default is 1.
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Appendix D
Test Results Counters

Thisappendix provides information on the test results counters that are displayed in the
Counterstab for al of the AST Il tests.

In this Appendix...

This appendix covers the following topic:

. Counters Tab Fields . ... 262
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Counters Tab Fields

Counters Tab Fields

Table D-1 lists and describes the test results countersthat are displayed in the Counterstab
for al of the AST Il tests.

Table D-1. Counters Tab Fields
Field Description

Received Frames The total number of frames received by this port (including
test frames and non-test frames).

Transmitted Frames Thetotal number of test frames transmitted by this port. Each
test frame contains aflag or “trigger” that enables the
receiving port to identify it as a test frame.

Received Triggers The number of “triggers’ received by this port.

Received Bytes Thetotal number of bytes received by this port (includes test
frames and non-test frames).

CRC errors The total number of frames containing CRC errors received
by this port.

Align Errors Thetotal number of alignment errors (misaligned frames)

received by this port.

Oversize Errors The total number of oversized frames received by this port.

Undersize Errors The total number of undersized frames received by this port.
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Appendix E
ESD Requirements

Spirent Communications manufactures and sells products that require industry standard
precautions to protect against damage from electrostatic discharge (ESD). This document
explains the proper process for handling and storing el ectrostatic discharge sensitive
(ESDS) devices, assemblies, and equipment.

The requirements presented in this document comply with the EIA Standard, ANS/ESD
$20.20-1999: Development of an Electrostatic Discharge Control Program, and apply to
anyone who handles equipment that is sensitive to electrostatic discharge. Such equipment
includes, but it not limited to:

* All éectronic assemblies manufactured by Spirent Communications
¢ Discrete and integrated circuit semiconductors

* Hybrid microcircuits

® Thinfilm passive devices

* Memory modules

n Caution: Failure to comply with the requirements explained in this document poses risks
to the performance of ESDS devices, as well as to your investment in the equi pment.

General Equipment Handling

Whenever you handle a piece of ESDS equipment, you must be properly grounded to
avoid harming the equipment. Also, when transporting the equipment, it must be packaged
properly. Follow the requirements below to help ensure equipment protection.

*  Wrist straps must be worn by any person handling the equipment to provide normal
grounding.

* Theuseof foot straps is encouraged to supplement normal grounding. If foot straps
are used exclusively, two straps (one on each foot) should be used. Note that foot
straps are only applicable in environments that use ESD flooring and/or floor mats.

* Hold ESDS equipment by the edges only; do not touch the electronic components or
gold connectors.

*  When transporting equipment between ESD protected work areas, the equipment
must be contained in ESD protective packaging. Equipment that is received in ESD
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protective packaging must be opened either by a person who is properly grounded or
at an ESD protected workstation.

Any racks or carts used for the temporary storage or transport of ESDS equipment
must be grounded either by drag chains or through direct connection to earth ground.
L oose parts that are not protected by ESD-saf e packaging must not be transported on
carts.

Workstation Preparation

The ideal setup for working with ESDS equipment is aworkstation designed specifically
for that purpose. Figure E-1 illustrates an ESD protected workstation. Please follow the
requirements listed below to prepare a proper ESD protected workstation.

The ESD Ground must be the equipment earth ground. Equipment earth ground is the
electrical ground (green) wire at the receptacles.

An ESD protected workstation consists of a table or workbench with a static
dissipative surface or mat that is connected to earth ground. A resistor in the
grounding wire s optional, providing that surface resistance to ground is> 10° to
<10°Q.

The workstation must provide for the connection of awrist strap. The wrist strap must
contain a current limiting resistor with avalue from > 250K Q to < 10M Q.

ESD protective flooring or floor mats are required when floor-grounding devices (foot
straps/footwear) are used or when it is necessary to move in between ESD protected
workstations when handling ESDS equipment.

(@9
J__ @ @

— ESD protective
Optional resistor surface or mat

AT /

Wrist strap |

ESD protective
floor mat (optional)

Figure E-1. ESD Protected Workstation

Note: The equipment needed for proper grounding is available in ESD service kits, such

asthe ESD Field Service Kit available from Spirent Communications (P/N 170-8505). For
additional information regarding Spirent Communications ESD standards and procedures,
please see the ESD Control Procedure document (P/N 900-0211-001).
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Appendix F
Fiber Optic Cleaning Guidelines

Spirent Communications manufactures and sells products that contain fiber optic
components, including fiber optic transmitters and receivers. These components are
extremely susceptible to contamination by particles of dirt or dust, which can obstruct the
optic path and cause performance degradation. To ensure optimum product performance,
it isimportant that all optics and connector ferrules be kept clean.

This document presents guidelines for maintaining clean fiber optic components. Spirent
Communications recommends that these guidelines be followed very closely.

n Caution: e Failureto comply with the guidelines explained in this document poses

risks to the performance of fiber optic-based devices, aswell asto your
investment in the equipment.

*  Whenever you handle a piece of equipment that contains fiber optic
components, you must be properly grounded to avoid harming the
equipment. Refer to the Appendix in this document titled ESD
Requirements for more details on ESD.

Cleaning Guidelines

To ensure the cleanliness of fiber optic components, follow the guidelines bel ow:

Use fiber patch cords (or connectors if you terminate your own fiber) only from a
reputable supplier. Low-quality components can cause many hard-to-diagnose
problems during an installation.

Dust caps are typically installed on fiber optic components to ensure factory-clean
optical devices. These protective caps should not be removed until the moment of
connecting the fiber cable to the device. Ensure that the fiber is properly terminated,
polished, and free of any dust or dirt. Also make surethat the location of installationis
as free of dust and dirt as possible.

Should it be necessary to disconnect the fiber device, reinstall the protective dust caps.

If you suspect that the optics have been contaminated, alternate between blasting with
clean, dry, compressed air and flushing with methanol to remove particles of dirt.
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Appendix G
Revision History

Spirent Communications increments the revision letter in amanual’s part number when the
technical content changes. When minor non-technical changes (cosmetic or editorial) are
made, the revision letter does not increment.

Thisrevision history for the AST Il User Guide begins with Revision A.

Revision A: (August 1999) First release of this manual.

Revision B: (March 2001) Updated the manual to include AST 11 2.00 updates.
Revision C: (November 2001) Updated the manual to include AST Il 2.10 updates.

Revision D: (August 2003) Updated the manual to include AST Il 3.00 updates. The
following changes were made to the manual:

¢ Updated overall layout and format of the manual and made general text corrections.
* Changed software version references to version 3.00 throughout the manual.
¢ Updated the list of related manuals (see* Related Manuals’ on page 5).

¢ Updated technical support contact information (see “ How to Contact Us” on page 6).
Added references to Spirent Communications' Customer Service Center website
throughout manual.

¢ Updated the supported hardware list to include the SmartBits 6000C chassis, the ATM-
3451A/3453 modules, and the LAN-3306A/3320A/3321A/3324A/3325A/3327A
modules (see “ SmartBits Hardware Requirements’ on page 42). Also updated all other
card descriptions and included SmartBits 6000C references throughout the manual.

* Updated AST Il operating system support under “ PC Requirements’ on page 44.

* Updated the AST |l software installation procedure under “ Installing AST I1” on page
45,

* Updated the AST Il connection procedures and included additional information that
pertains to multiple chassis environments (see “ Connection Procedures’ on page 46).

* Updated Card Setup tab information to include the new Interface field (see* Card Setup
Tab” on page 61). Also added thisfield to the port configuration procedure (see
“ Configuring Ports Individually” on page 90) and port configuration parameter table
(see Table 5-1 on page 91). Updated screen shots of the Card Setup tab throughout the
manual.
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Deleted the reference to the ASTIlapi.ini file as a means of modifying the delay
between test iterations. (The reference was deleted from the Duplex parameter
description in Table 5-1, “ Card Setup Parameters,” on page 91.) The delay between
test iterations can now be specified by the new Delay After Transmit parameter on the
Options tab.

Updated Options tab information to include the new Stagger Start and Delay After
Transmit parameters (see “ Options Tab” on page 60). Also added these parametersto
the option setup procedure (see “ Setting the Test Options” on page 94) and test
options table (see Table 5-2 on page 96). Updated screen shots of the Options tab
throughout the manual.

Updated the Frame Setup procedure, including the addition of the new |P Header and
Type of Service parameters (see “ Setting the Frame Setup Parameters’ on page 98
and Table 5-3 on page 100). Also modified the Protocol Typefield and Configure IP
Header checkbox descriptions.

Clarified Aging Time and Number of Addresses field descriptions in the Address
Learning test configuration procedure (see “ Configuring Test Parameters’ on page
155). Also replaced the Address L earning test results Chart tab image; the new image
shows the Pass/Fail test indication (see Figure 8-4 on page 160).

Clarified Aging Time, Learning Rate, and Number of Addresses field descriptionsin
the Cache Learning test configuration procedure (see “ Configuring Test Parameters’
on page 171). Also replaced the Address Caching test results Chart tab image; the
new image shows the Pass/Fail test indication (see Figure 9-4 on page 176).

Removed information on Counters tab debug buttons from Appendix D, * Test Results
Counters!” (The debug buttons were removed from the Counterstab in the AST I
3.00 application.) Also removed the reference to these debug buttons in the section,

“ Counters Tab” on page 78.

Revision E: (December 2003) Updated the manual to indicatethe AST 1l software version
update from 3.00 to 3.10. No other content in the manual was affected by this software
update.
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Glossary

Thisglossary describes the terminol ogy, abbreviations, and acronyms introduced in this
guide, as well as terms based on telecommuni cations technology and standards.

Note: Key termsand concepts for the various AST 11 tests are listed and described in
Chapter 2, “ Basic AST Il Theory”

Address Caching Capacity

The number of MAC addressesthat aDUT/SUT can cache (store) without flooding or
dropping frames. Y ou use the Address Caching test to determine the address caching
capacity of the DUT/SUT (see Chapter 9, “ Address Caching Test,” ).

Address Learning Rate

The rate of traffic (frames per second) at which the DUT/SUT can learn new MAC
addresses without flooding or dropping frames. Y ou use the Address L earning test to
determine the rate at which the DUT/SUT is able to learn MA C addresses (see
Chapter 8, “ Address Learning Test," ).

Autonegotiation

Autonegotiation (AN) isan optional standard function defined inthe 1998 IEEE 802.3
specification. It enables device interfaces to achieve their highest possible mode of
operation over alink segment by providing ameans for them to exchange information
about their capabilities (such as speed and duplex) over the link. AN is a process that
takes control of the interface mediawhen a connection to another network interfaceis
established. AN detects the operating capabilities of the other interface (known as the
Link Partner) and also advertises the capabilities of the local interface. The highest
common performance mode is then selected and configured.

Thisallows simple, automatic connection of device interfaces that support different
modes of operation. In effect, AN automatically switchesto the correct technology,
such as 10BASE-T, 100BASE-TX, 100BASE-T4, or a corresponding full duplex
mode. Once the highest common performance mode has been determined, AN gives
control of the interface mediato the appropriate transmission technology and becomes
transparent until the connection is broken. For example, if one side of the link only
supports 10 Mbps at half duplex and the other 10/100 Mbps at half duplex, AN
establishes the link at 10 Mbps speeds at half duplex. If the AN option is selected,
speed and duplex sdlection for individual cardsis disabled.
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Broadcast Latency

The timeit takes for the DUT/SUT to forward a broadcast frame to each destination
port in a broadcast domain.

Burst

A sequence of a specified number of frames transmitted with the minimum legal
interframe gap (see * Interframe Gap (IFG)” on page 271 for adefinition of the
interframe gap). The number of framesin aburst is called the burst size.

Burst Count

The number of bursts transmitted back-to-back during atransmission. For information
on how thisis calculated, see* Calculating the Number of Bursts’ on page 254.

Burst Size

The number of frames transmitted back-to-back in aburst. Y ou specify number of
frames using the Burst Size test parameter (this parameter appliesto all tests). Y ou can
also specify custom burst sizes (see “ Using Custom Burst Sizes for the Test” on page
105 for moreinformation). If Burst Sizeis greater than one (1) the traffic is considered
bursty. If it is set to one (1) the traffic is considered continuous. When Burst Szeis
greater than one (1), AST Il automatically sets the interframe gap (IFG) to the
minimum permissible delay for the technology.

DUT
Device under test.

Errored Frames

Framesthat are over-sized, under-sized, misaligned, or contain an errored Frame
Check Sequence (FCS). Use the Error Filtering test to determine the ability of the
DUT/SUT to recognize specific errors, and filter (drop) the frames that contain the
errors (see Chapter 10, “ Error Filtering Test.” ).

Forward Pressure

Forward pressure occurs when the DUT/SUT inhibits or abortsits back-off algorithms
in an attempt to increase its forwarding performance under congested conditions.
Forward pressureisindicated if no frame loss occurs under congestion (when forward
pressure occurs, the Interframe Gap is smaller than the legal limit). Use the Forward
Pressure test to test for this condition (seg).

Frame Size

The size of the framesin terms of bytes. Y ou can specify this using the Frame Sizetest
parameter. Y ou can also specify custom frame sizes (see “ Using Custom Frame Sizes
for the Test” on page 104 for more information).

Fully-Meshed

One of the traffic distribution patterns. All portsin the test transmit to every other port
in the test and receive traffic from all other portsin the test simultaneously. See
Table 2-1 on page 14 for an example of the fully meshed traffic distribution pattern.
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Head of line Blocking

Head of line blocking occurs when the DUT/SUT restricts the flow of traffic from an
external source in an attempt to reduce or minimize frame loss under congested
conditions. Head of line blocking isindicated by frame loss on an uncongested port of
the DUT/SUT when another port is congested. Use the Congestion Control test to test
for this condition (see Chapter 7, “ Congestion Control Test” ). Although the test used
to test for the head of line blocking condition is sometimes called the “Head of line
Blocking” test, in AST Il itisreferred to as the Congestion Control test.

Interburst Gap (IBG)

The IBG isthe interval (delay) between burstsin atransmission in terms of
microseconds. The IBG isbased on severa variables. See* Calculating the InterBurst
Gap (IBG)” on page 252 for the formula used to calculate the IBG.

Interframe Gap (IFG)

The IFG istheinterval (delay) between the transmission of each framein aburst. The
IFG only appliesif the Burst Size test parameter isgreater than one (1). The IFG value
must not be less than the minimum permissible value specified by the standard for the
medium being tested. For 10 M bps Ethernet, the minimum is 9.6 us, for 100 Mbps
Ethernet, it is 960 ns, and for 1 Gbps Ethernet, it is 96 ns.

Latency

The length of time from when the DUT receives a frame to when it forwards that
frame. AST Il implements the cut-through type of latency measurement. The latency
measurement is based on the first bit in (received) to the first bit out (forwarded).

Load

The amount of utilization of the medium in terms of frames per second or as a
percentage of the full wire rate. You set the units for the Load using the Options tab
(see* Setting the Test Options” on page 94).

Minimum Interframe Gap

The minimum permissible gap (delay) between frames specified by the standard for
the medium being tested. For 10M bps Ethernet the minimum is 9.6 us, for 100M bps
Ethernet itis 960 ns, and for 1 Gbps Ethernet it is 96 ns. You use the Forward Pressure
test to see if your DUT/SUT isin conformance with these minimum IFG values.
Although the test used to test for the minimum I FG is sometimes called the “Minimum
IFG” test, in AST Il itisreferred to as the Forward Pressure test.

Non-Meshed

One of thetraffic distribution patterns. All of the non-meshed traffic distribution
pattern options are port pairs. You can set up the test to have a single port-pair, or
multiple port-pairs. There are three options for this traffic distribution pattern. See
Table 2-1 on page 14 for examples of the non-meshed traffic distribution pattern
options.
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Partially-Meshed

One of thetraffic distribution patterns. There are three basic options: one-to-many,
many-to-one, and many-to-many. Since you must also specify the traffic direction
(bidirectional or unidirectional) there are atotal of six possible partially meshed traffic
pattern options. See Table 2-1 on page 14 for examples of the partially meshed traffic
distribution pattern options.

Rx
Abbreviation for a SmartCard/module receiving (destination) port.

sur
System under test.

Traffic Distribution

Refers to the pattern (distribution) of the traffic flow during the test. The traffic
distribution pattern options vary depending on the type of test you have selected. The
three option for AST Il arefully-meshed, partially-meshed (fanout), and non-meshed
(pair-wise). See “ Fully-Meshed” on page 270, “ Non-Meshed” on page 271, and

“ Partially-Meshed” on page 272.

Traffic Orientation

Refersto the direction of thetraffic flow during the test. The traffic orientation options
vary depending on the type of test you have selected. The two option for AST |l are
bidirectional and unidirectional. See Table 2-1 on page 14 for descriptions of these
different traffic orientation options.

Throughput

The maximum rate at which the DUT/SUT can forward traffic with no frame loss, or
at a user-specified acceptable frame loss. You use the Forwarding and Broadcast
Forwarding tests to measure throughput (see Chapter 6, “ Forwarding Test” and
Chapter 11, “ Broadcast Forwarding Test” for more information).

Tx

Abbreviation for a SmartCard/modul e transmitting (source) port.

txtime

Transmit time for a burst in microseconds. See “ Calculating the Transmit Time” on
page 253 for the formula used to calculate the transmit time.
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