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About this Guide

In About this Guide...

This portion of the user guide contains the following sections:
e  Purpose.....2

e Audience.....2

e  Manual Contents.....2

e  Conventions Used in This Guide.....3

*  Related Manuals.....3

e  Online Help.....4

. How to Contact Us.....4
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About this Guide
Purpose

Purpose

This user guide provides information on all procedures required to perform tests using
SmartApplications 2.50 application software. This includes details on software
installation, test setup, and test result interpretation.

Audience

This user guide is for users of SmartApplications 2.50 software. It is assumed that users of
this guide are familiar with Microsoft Windows and SmartBits equipment, and have an
intermediate knowledge level of data communications theory.

Manual Contents

This guide contains the following chapters:

Chapter | Title Description
1 SmartApplications Overview Provides an overview of SmartApplications.
Basic Test Theory Explains general theory of operation and rules for testing.
3 Install and Connect Lists system requirements and explains how to connect your PC to

the SmartBits and DUT.

4 Basic Navigation and Tools Describes the SmartApplications main window and results
windows, including menus and task buttons.

5 Set Up Tests Explains procedures required to set up SmartApplications tests.
6 Run Tests Explains procedures to start, stop, and run tests, and view reports.
7 Test Examples Provides sample test scenarios and explains test results.
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About this Guide
Conventions Used in This Guide

Conventions Used in This Guide

This guide uses the following conventions:

e
A

L

Italics are used for document names and special terms.
Menu options, field names, and tab names are bolded.

Paths are shown with “greater than” symbols: Test > Setup Options > Throughput.
In this example, you would click on the Test menu option, then on the Setup Options
selection, and then on the Throughput tab.

Directory and file names are shown in Helvetica.
The terms packet and frame are used interchangeably.

The term card is used to refer generally to any SmartCard or module for SmartBits
systems.

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

Note: Includes related information and tips.

Caution: Includes related precautions.

Important: Includes related important.

Warning: Includes related warnings to prevent damage to equipment and or injury.

Related Manuals

Additional SmartBits documentation that is related to this User Guide include:

SmartBits Getting Started
SmartBits System Overview and Reference

Using GPS with SmartBits
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About this Guide
Online Help

Online Help

SmartApplications provides online Help for all windows and tabs. You can access online
Help in two ways:

¢ Press the F1 key from the window about which you wish information.

®  From the menu bar, select Help > Contents to view the entire contents of the Help
file or Help > Search for Help On to search by a specific topic or word.

Chart Facility Help

SmartApplications includes a chart facility that can be used to represent test results
graphically. The facility contains a separate Help file called First Impression. If you
access Help from a chart-related window in either of the ways listed above, you will view
chart-related Help only. Once you return to the Results window, you can view
SmartApplications Help.

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:

Phone:  +1 800.886.8842 (available in the U.S. and Canada)
+1 818.676.2589

Fax: +1 818.880.9154

E-mail:  smartbits.support@spirentcom.com

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

http://www.spirentcom.com

Company Address

Spirent Communications of Calabasas
26750 Agoura Road

Calabasas, CA 91302

USA

+1 818.676.2300

SmartApplications User Guide
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SmartApplications Overview

In this Chapter

This chapter contains the following sections:
e  What is SmartApplications?.....6
e  What are SmartCards and Modules?.....7

e  Supported Cards and Modules.....7
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Chapter 1: SmartApplications Overview
What is SmartApplications?

What is SmartApplications?

SmartApplications is an easy-to-use suite of tests for LAN switches and routers
connecting to Ethernet, ATM, Wide Area Network (WAN), or Token Ring networks. It
enables you to test how well a device performs with either packet-based or stream-based
network traffic, as simulated by the SmartBits system. You can assess the performance of
a device under test (DUT) with up to 768 ports.

SmartApplications tests are based on:

¢ RFC 1242, Benchmarking Terminology for Network Interconnection Devices, edited
by Scott Bradner (sob@harvard.edu)

¢  An informational document, Benchmarking Methodology for Network Interconnect
Devices, edited by Scott Bradner

® RFC 2544, Benchmarking Methodology for Network Interconnect Devices, edited by
Scott Bradner and Jim McQuaid (mcquaidj@ netscout.com)

RFC 1242 and RFC 2544 outline the following tests for network devices:
¢ Throughput

* Latency

¢ Frame Loss Rate

® Back-to-Back

These tests are implemented in SmartApplications.

RFC 1242 also contains a complete definition of the terms for which the tests are named.
RFC 2544 describes how to measure and test performance, including specific formats in
which to report test results and maximum frame rates to use with specific frame sizes.

RFC 1242 and RFC 2544 are available at www.ietf.org.

The informational document is available at the NDTL ftp site: ndtl.harvard.edu.

SmartApplications User Guide
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Chapter 1: SmartApplications Overview
What are SmartCards and Modules?

What are SmartCards and Modules?

SmartCards and modules are custom-designed printed circuit boards (PCBs) that fit within
a SmartBits chassis to generate, capture, and analyze network packet data.

SmartBits systems use two types of cards and modules, depending on chassis type.
SmartCards are designed to fit into the SMB-2000 and SMB-200 chassis.

Modules are designed to fit into the SMB-6000B and SMB-600 chassis. They provide a
higher port density than do SmartCards.

For simplicity, the term card is sometimes used to refer to any SmartCard or module in a
SmartBits system.

Supported Cards and Modules

SmartApplications 2.50 may be used with the follow SmartCards and modules.

Table 1-1.  Supported SmartCards and Modules

Chassis Network Topology SmartCard or Module

SMB-6000 10/100Mb Ethernet LAN-6100A 100Mb Ethernet TP

LAN-6101A 10/100Base-TX SmartMetrics

Gigabit Ethernet LAN-6200A(s) 1000Base-SX

LAN-6201A(s) 1000Base-SX SmartMetrics

LAN-6201B 1000Base-X GBIC SmartMetrics

SMB-600/6000B 10/100Mb Ethernet LAN-3100A 10/100Base-TX SmartMetrics

LAN-3101A 10/100Base-TX TeraMetrics

LAN-3102A 10/100Base-TX SmartMetrics

LAN-3111A 100Base-FX SmartMetrics

LAN-3302A 10/100Base-T TeraMetrics

10/100/1000Mb Ethernet LAN-3200A(s) 1000Base-SX

and
Gigabit Ethernet LAN-3201As 1000Base-SX SmartMetrics

LAN-3201B 1000Base-X GBIC SmartMetrics

LAN-3300A 10/100/1000Base-T SmartMetrics
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Chapter 1: SmartApplications Overview
Supported Cards and Modules

Table 1-1.  Supported SmartCards and Modules (continued)

Chassis

SMB-600/6000B
(continued)

Network Topology

10/100/1000Mb Ethernet
and

Gigabit Ethernet
(continued)

SmartCard or Module

LAN-3301A 10/100/1000Base-T TeraMetrics

LAN-3310A 1000Base-X GBIC SmartMetrics

LAN-3311A 1000Base-X GBIC TeraMetrics

SMB-200/2000

ATM

AT-9015 1.544Mb T1

AT-9020 2.048Mb E1

AT-9025 25Mb

AT-9034(B) 34Mb E3

AT-9045B 45Mb DS3

AT-9155(C)(Cs) 155Mb

AT-9622(s) 622Mb

Gigabit Ethernet

GX-1405B(s) 1Gb Ethernet Fiber

GX-1420A 1Gb Copper Ethernet TP

GX-1420B 100Mb/1Gb Copper Ethernet TP

10Mb Ethernet

ML-5710 100Mb SmartMetrics Ethernet and USB
(only Ethernet mode is supported)

ST-6410 10Mb Full Duplex Ethernet TP

100Mb Ethernet

ML-7710 100Mb SmartMetrics VLAN Ethernet TP

ML-7711 100Mb SmartMetrics VLAN Ethernet Fiber

SX-7210 100Mb Ethernet VLAN MII

SX-7410B 100Mb Ethernet VLAN TP

SX-7411 100Mb Ethernet VLAN Fiber

Token Ring

TR-8405 4/16 Token Ring

WAN

SmartApplications User Guide
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Basic Test Theory

In this Chapter...

This chapter contains the following sections:
e  General Testing Methodology.....10
e  Throughput Test Methodology.....12

e Latency Test Methodology.....14

*  Back-to-Back Test Methodology.....17
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Chapter 2: Basic Test Theory
General Testing Methodology

General Testing Methodology

Each SmartApplications test has two features in common:
¢ Each test measures device forwarding capabilities, and

¢ Eachrequires a pair of SmartBits SmartCards to test frame forwarding: one card is the
transmitter, the other is the receiver.

Before testing a device you must:

1 Identify the number of the ports you want to test.

2 Ensure that each port to be tested has a unique MAC address.

You can chose multiple packet sizes and test durations, as specified in the RFC.

SmartApplications logs test results into individual standard ASCII files that you can view
or print with standard utilities.

Test Terminology

Test The term test refers to the test type, such as Throughput or Latency, run for a specific
frame size.

Iteration An iteration occurs when SmartApplications varies the transmission rate, based on the last
failed rate, while maintaining the frame size. The specified test resolution and number of
repetitions determines the accuracy of results.

Trial A trial is a set of iterations for a specific frame size, with varying transmission rates.

Within a test, trials are used to determine the optimal rate of traffic for that frame size. It is
possible to have multiple trials for one frame size. Detailed results display multiple trial
results. You specify the number of trials in the Setup Test Configuration window.

Figure 2-1 illustrates these terms.

Sample Test Configuration

1 Trial at 64-byte size
with nmltiple iterations

Frame S1me
ad 1000 a0t | Passing rate for
128 this frame size
258

Tterations

Figure 2-1. Trial and Iterations for a Sample Test Configuration
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Chapter 2: Basic Test Theory
General Testing Methodology

Address Learning for SmartCards

SmartApplications assumes that the device under test (DUT) has no knowledge of any
forwarding or routing required. To initialize the DUT’s forwarding tables, the SmartBits
sends learning packets.

You can also instruct the SmartBits to send learning packets between every test trial, to
refresh a device forwarding table before addresses are eliminated by aging.

Table 2-1 shows the makeup of the learning packets that are sent.

Table 2-1. Learning Packet Contents

Packet Area Size (Bytes) | How Used

Destination 6 MAC address.

Source 6 MAC address.

Protocol Variable Matching user selection of IP, UDP, IPX, or 32 bytes of
All zeros or All OxFF.

Test Specific 12 Packet Loss and Back-to-Back

Six bytes of the SmartBits stamp in an ASCII string
(NETCOM), and six bytes of the destination address.

Throughput
A six-byte incrementing counter with six bytes of
destination MAC address.

Latency
A six-byte decrementing counter with six bytes of
destination MAC address.

Rest of Packet | n Length varies, depending on the fill pattern for the
selected protocol type.

CRC 4 Error detection.

SmartApplications User Guide
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Chapter 2: Basic Test Theory
Throughput Test Methodology

Throughput Test Methodology

Interframe Gap

How frames are
sent and counted

Initial frame rate

Test progress

Test results

The Throughput test tests the fastest rate at which a device can forward frames without
error. If a single frame is dropped, the test fails and is repeated at a lower throughput rate.

The throughput test satisfies the terminology criteria of RFC 1242 and the test
methodology specified in RFC 2544. From RFC 1242, throughput is:

“the maximum rate at which none of the offered frames are dropped by the device.”

From RFC 2544, the methodology to measure throughput is to:

“send a specific number of frames at a specific rate through the DUT and then count
the frames that are transmitted by the DUT.”

SmartApplications measures throughput by first sending a series of frames with a
particular source and destination MAC address to the device under test. The frames are
sent from one SmartBits port and are intended to be received by a second SmartBits port.

InterFrame Gap is determined by the initial rate in the test setup. If the initial rate is set to
100%, frames are sent initially with the gap set to the minimum legal size for the topology
and speed of the transmitting SmartCard.

The number of frames sent is determined by the length of time the test is to run. Frames
are validated by counting only frames generated by the sending port, not any packets sent
by the switch. Keep-alive and routing update frames are not counted as received frames.

If the initial rate is 100%, the frame rate for the first trial, for a given frame length, is the
maximum rate for the topology and speed of the transmitting SmartCard.

1 If all frames from the transmitting SmartBits port are received by the receiving port,
no further trials are attempted and the maximum frame rate is recorded as the through-
put.

2 If the first trial fails (if even a single frame is lost), the second trial frame rate drops to
20% lower than the failed rate.

3 The third trial and each subsequent trial uses a binary search to determine a rate that is
halfway between the last failed rate and the last successful rate.

4 The test finishes when the frame loss percent is less than or equal to the resolution
value in the test setup (depending on the interframe gap resolution of the card!).
Test results are automatically logged to a file showing maximum data rate by port pair and

aggregate frame data rate. Also logged is the percentage achieved of maximum theoretical
frame data rate for each selected frame size.

This test is performed for a user-specified number of times and the results are averaged.

1. Refer to the SmartBits System Reference manual for information on the gap resolution of specific
cards and modules.

SmartApplications User Guide



Chapter 2: Basic Test Theory
Throughput Test Methodology

Acceptable Loss Throughput

In some cases, differences in clock

tolerances between the DUT port and the SmartBits

port will cause Throughput test results to show frame loss. This frame loss does not reflect
the capability of the switch or router, but rather is the result of these clocking variances.

To compensate for this, you can run a SmartApplications Throughput test in a mode
termed Acceptable Loss Throughput. When this mode is selected, you specify what
percentage of frame loss is to be discounted when evaluating the test’s success or failure.

If you enable Acceptable Loss Thro

ughput (by setting a loss value), the SmartApplications

main window changes to show the alternate test mode (Figure 2-2). The Throughput Test
Results window and Test Report also include information on the acceptable loss

performance.

See “Set Up Test Configurations” on page 48 for details on setting values.

Throughput with Acceptable Loss enabled

35 SmartApplications

- C:\Program Files\SmartBits\SmartApplications\Res___ [l[=]

File  Actions Setup Bun Help
|8 |58 =+ 2]
YWendor Mame:  |Vendor Product Mame:  |Product
(i
@ ‘ ‘ ﬁw
—_—
) Throughput with }“o
Acceptable Loss Latency Packet Loss Back-to-back
T~
~Ttal b
Source Destination Test Pairs
[ Hub,Slat Part ) [ HubSlat.Part ] [Hub.Slat Part ] - [ Hub,Slot Part]
01.01,01] - (01.02,01
(07,073,077 - [07.04,01]
[~ Bi-directional Reverse Tx_Fx part I i1l 1t M

k003 - (01,03,01]

004 - (01,04,01) |

Card Type: Fazt Card
Card Model:  ML-7710

Pratacal: a0z || Edit. | [ Flov Contral
Destination MaC: IUUUDDUU'I 02m Auta Negatiation:

Signal Rate: I'IEIDM 'I SmartCard MAL: IUUDUDUD1D4U1
Duplex: IHaIf 'I

Metwark, [Ps... |

IDisabIe "I

8023 farmat

B e (foe | ﬁ

| Connected COM 2 Speed 38400

|O Connected

7

Figure 2-2.  Throughput Test with Acceptable Loss
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Chapter 2: Basic Test Theory
Latency Test Methodology

Latency Test Methodology

How SmartApps
calculates latency

Cut-through
(bit-forwarding)
latency
calculation

Store and
forward latency
calculation

g

The Latency test measures latency as defined in RFC 1242, as described below for both
store-and-forward devices and bit-forwarding devices.

The sending SmartCard sends a burst of frames at a user-specified frame size through the
DUT at a user-specified throughput rate. In the middle of the burst stream, it inserts one
frame with an identifying trigger (tag). The time when the trigger frame is fully
transmitted is the Transmit Timestamp. The time the receiving SmartCard recognizes the
trigger frame is the Receive Timestamp. SmartApplications calculates latency as:

(Receive Timestamp) minus (Transmit Timestamp) = Latency

Specifically, SmartApplications first measures the cut-through rate and then calculates the
store and forward rate with this calculation:

(Cut-through Rate) minus (Frame Bit Time) = Store and Forward Rate

The Latency test is performed at a user-specified frame rate.

For cut-through device measurements, SmartApplications calculates latency as FIFO (first
in-first out), meaning that it calculates the difference between the time that the end of the
first bit of a transmitted frame reaches the DUT’s input port (Transmit Timestamp) and
the time the first bit of the same frame is seen on the DUT's output port (Receive
Timestamp).

If NA (“Not Applicable”) appears in either of the columns labeled S&F (Store &
Forward) in the test Results window, this is because the S&F calculation is zero or less,
indicating that the DUT is a cut-through device.

For store and forward device measurements, SmartApplications calculates latency as
LIFO (last in-first out), meaning it calculates the difference between the time that the end
of the last bit of a transmitted frame reaches the DUT’s input port (Transmit Timestamp)
and the time that the end of the first bit of the same frame leaves the DUT’s output port
(Receive Timestamp).

Note:

1) It is recommended that you run the Throughput test before you run the Latency test in
order to obtain the optimum throughput rate of the DUT. Then use the throughput rate
obtained from the Throughput test for the Max Rate in the Latency test. Using a proven
optimum rate prevents the tagged frame from being lost due to performance rate issues. If
the tagged frame is not received, you may see a very large number for the RcvByte field of
the Log file.

2) SmartApplications always measures latency and yields results for both store and
forward devices and bit-forwarding (cut-through) devices regardless of the DUT. When
viewing results, use the result that is appropriate for your type of device.

SmartApplications User Guide



Chapter 2: Basic Test Theory
Latency Test Methodology

SmartMetrics
Compensation
Mode

:.',6 Setup Test Configuration E

Test Configuration | F'referencel

This mode enables SmartApplications to render the same latency results as would be
produced by other SmartBits applications (such as SmartWindow) in SmartMetrics mode,
when the transmitter and receiver are running at different speeds.

With the option is disabled, the Latency test runs as usual, with the trigger pattern at the
usual offset in the frame. In this case, however, if the transmitter and receiver are running
at different speeds, the latency result will be different from what it would be in a
SmartMetrics test run through (for example) SmartWindow.

In contrast, when this option is enabled, the trigger pattern is offset to the same position in
the frame where the Signature field would be placed in a SmartMetrics test. As a result,
SmartApplications can produce the same latency result as a SmartMetrics application.

The SmartMetrics Compensation mode makes it possible to maintain continuity with past
results, when this is desired.

You can enable SmartMetrics Compensation Mode by selecting Setup > Test
Configuration from the main menu, the opening the Latency tab on the Setup Test
Configuration window.

— General
Start Framm:
Stop At
Step Size:

[~ Use Custom

Learning Packets

|255 ﬂ o [l Throughput I (D Latency

|51 2 j’ Duration [sec): I1 oo jl
lrﬂ Nurnber of Trials: |2|j jl
Sizes... |

Learring Mods: lm Step Rate [%]: |1 0.00 jl
tax. Fate [Z]: |1 oo.o jl
Learning Fetries: |3 jl -

[ oyle Packet Loss T oo Back-to-Back

Initisl Riate []: IED.DD ﬂ

[+ Show Store & Farnward Latency

Use the SmartMetrics Compensation Mode
when you wish to make test results from

SmartApplications compatible with results

Maote

from SmartMetrics tests run using other
SmartBits applications, such as SmartWindow
or SmartFlow, when the transmitter and
receiver are running at different speeds.

ak. Cahicel

Limits on Latency
Testing

The following limitation applies to latency tests using 10/100Mb cards in the SMB-200 or
SMB-2000. With these cards and chassis, the latency test duration is limited to 112
seconds when the packet size is 64 bytes and you are testing at 100% rate in the 100Mb
mode.
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Packet Loss Rate Test Methodology

How frames are
counted

How the test runs

This test measures the percentage of frames lost by the DUT that should have been
forwarded, based on the total number of packets sent.

The Frame Loss Rate test satisfies the terminology criteria of RFC 1242 and the test

methodology specified in RFC 2544. From RFC 1242, Frame Loss Rate is:
“percentage of frames that should have been forwarded by a network device under
steady state (constant) load that were not forwarded due to a lack of resources.”

The test allows for varying frame sizes from 64 bytes to 1518 bytes for Ethernet ports, and
up to 8188 for Token Ring ports.

From RFC 2544, the methodology to measure frame loss is to:

“Send a specific number of frames at a specific rate through the DUT to be tested and
count the frames that are transmitted by the DUT.”

Frames are validated by counting only frames generated by the sending port, not any
packets sent by the switch. Keep-alive and routing update frames are not counted as
received frames.

The Frame Loss Rate test operates in essentially the same manner as the Throughput test.

1 First a packet burst is performed at the maximum possible rate for a user-specified
period of time.

2 After all packets are sent, the receiving port is queried to determine how many packets
were received.

3 The number of packets not received is determined and the percentage of loss is calcu-
lated, based on the total number of packets sent.

Note: For Many-to-1/1-to-Many test configurations between ATM and Ethernet or ATM
and Frame Relay: If the DUT bundles multiple streams into one virtual circuit,
SmartApplications counters reflect the number of packets received on a per virtual circuit
basis (not per stream).

This test is performed a user-specified number of times and the results averaged.
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Back-to-Back Test Methodology

How frames are
counted

How the test runs

Back-to-Back tests the buffering capability of the device under test.

The Back-to-Back test satisfies the terminology criteria of RFC 1242 and the test
methodology specified in RFC 2544. From RFC 1242, the Back-to-Back test is performed
by:
“fixed length frames presented at a rate such that there is the minimum legal separa-
tion (maximum rate) for a given medium between frames over a sort to medium period
of time, starting from an idle state.”

The test allows for varying frame sizes from 64 bytes to 1518 bytes for Ethernet ports, and
8188 bytes for Token Ring ports.

From RFC 2544, the methodology to measure back-to-back frames is to:

“Send a burst of frames with minimum inter-frame gaps to the DUT and count the
number of frames forwarded by the DUT.”

Frames are validated by counting only frames generated by the sending port, not any
packets sent by the switch. Keep-alive and routing update frames are not counted as
received frames.

The Back-to-Back test operates in essentially the same manner as the Throughput test.

1 First a packet burst is performed for a user-specified period.

2 If all packets are received at the receiving port, the test is successful and testing is
stopped.

If even one packet is lost, the number of packets sent in the burst is halved and retried.

If all packets are successfully received at this point, the packet burst is then chosen
halfway between the successful and unsuccessful trials, and retried.

5 This pattern repeats until the actual number of packets that can be forwarded in a burst
is determined.

This test is performed a user-specified number of times and the results are averaged.
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Install and Connect

In this Chapter...

This chapter contains the following sections:
e Install SmartApplications.....20

e  Launch SmartApplications.....21

[
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Chapter 3: Install and Connect
Install SmartApplications

Install SmartApplications

It is assumed that you are familiar with Microsoft Windows and basic SmartBits
operation.

System Requirements

To run SmartApplications 2.50, you must have the following:

Hardware

SMB-200
SMB-2000
SMB-600

SMB-6000B (formerly SMB-6000)

At least two SmartCards or modules.

IBM PC™ or 100% compatible.

Pentium 200 or above.

VGA video or better (recommended).

16 MB of RAM for Windows 95 / 98

—O0r—

32 MB of RAM for Windows NT.
10 MB free hard disk space.

Software

Windows 95™, Windows 98™ or Windows NT™ 4.0 (see “Operating System
Requirements” below for detailed requirements).

SmartBits Firmware 10.10 or higher.

SmartApplications software.

Operating System Requirements

Operating System Version / Updates Required RAM (Mbytes)
Windows 95 B and C with current Service Packs | 32
and library updates.
Windows 98 First and Second Edition. 32
Windows NT 4.0 Service Pack 6A. 64
Windows 2000 Professional Edition. 64
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Installing from the CD

SmartApplications is provided on one CD-ROM disk. To install the program, refer to the
instructions on the CD case.

Installation Using AutoPlay

AutoPlay (if enabled) will automatically begin the installation process.

1 Insert the SmartApplications installation CD in the CD-ROM drive. The Install Shield
window is displayed.

Select Install SmartApplications [Ver#].

Follow the instructions until all SmartBits software is installed.

If AutoPlay is Not Enabled

If AutoPlay is disabled or your PC does not support an automatic installation process, you
can use the following alternative procedure.

1 From the Start Menu, select Run.

2 When the Run dialog box appears, type:
<cd-rom drives:\SETUP
—in the Command Line, then click OK.

3 Follow the instructions displayed as the installation program installs the software.

Launch SmartApplications

From the Start menu, select Programs > SmartBits Applications > SmartApplications.
The SmartApplications main window displays.

How to Close SmartApplications

To close SmartApplications, click the Close button at the top right corner of the screen.
or

Select File > Exit from the menu bar.
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Basic Navigation and Tools

In this Chapter

This chapter contains the following sections:
e  Features of the Main Window.....24

e  Charting Test Results.....33
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Chapter 4: Basic Navigation and Tools
Features of the Main Window

Features of the Main Window

SmartApplications provides a dynamic main window that changes according to the
selections you make—for example, selecting a 1-to-Many or 1-to-1 test type.

Figure 4-1 highlights the key elements.

loéﬁmaltﬁpplicaliuns - C:\Program Files\SmartApplications\One_to_0One.sig [I[=] E3

4

Menu Bar
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Tool Bar
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[u]
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&
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Throughput Latency Packet Loss Back-to-back
~1tol
Source Destination Test Pairz
[ Hub.Slot Part | [ Hub.5lat.Fart | [Hub.Slat,Part | - [ Hub 5ot Part)

it 02.01) (01,02,01) ;l

[01.03.01] (01,02.01]
[01.04.01] (01.04,01] < |
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Peb001 - (01.01,01) 00T - (01.01.01) |

* 1tal = 1ta M

Card Type:  FastCard  Protocol: I.t’-‘-.II s 'I Edit.. | " Flow Control
Card Model:  ML-7710 Destination MAC: IDDDUDDDDDDm Auto Negatiation:

Signal Bate: |1DDM v| SmartCard MAC: |unuuunmmm |Disable "l

Ciuples: IHaIf A | 8023 format
Metwork Ps... | [LILEES IDD IIJD IIJD
| Connected COM 2 Speed 38400 |O Connected A

Test Launch
buttons

.« Port Selection
area

.« Card Attributes
area

.« Connection

status

Figure 4-1. Main Window Elements

Connection Status

A connection status indicator (bottom right of main window) and the status message
Connected shows when SmartApplications is connected to the SmartBits. When
disconnected, the light is grey and the message Disconnected displays.
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Menus

File Menu

These menu options allow you to create and manage configuration files.

New

Opens the default SmartApplications test configuration (.sig) file. If you changed the
default values, this option allows you to reset the values to the defaults.

Open

Opens a previously saved SmartApplications test configuration (.sig) file.

Save
Saves the current settings as a .sig file.

Save As
Saves the current test configuration under a new name.

View Results File
Opens the Results window. Once the Results window opens you can view results for
the current configuration or for saved results for any previous configuration.

Print
Prints the current configuration file.

Print Setup
Allows the user to select the printer and setup printer options.

[ path ]

Use this option to load a .sig (configuration) file that you defined and save previously.
Exit

Closes SmartApplications.

Actions Menu

These menu options allow you to connect or disconnect to the SmartBits chassis.

Connect
Establishes the logical connection from your PC to the SmartBits chassis.

Disconnect
Breaks the logical connection from your PC to the SmartBits chassis.

Note: You define the connection type in the Setup SmartBits Connections dialog (select
Setup > SmartBits Connections from the main menu). You must first disconnect
SmartApplications from the SmartBits chassis to gain access this dialog.

SmartApplications User Guide
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Setup Menu

Some of these options are active only when SmartApplications is disconnected from the
SmartBits chassis.

The Setup menu contains the following options:

Test Configuration
Opens the Setup Test Configuration window. Use this to specify test parameters such
as test duration, learning packet information, and global test preferences.

All SmartCards

Opens the Setup All SmartCards window. Use this to specify setup information for all
SmartCards from one window, instead of by individual card attribute tab, as well as to
make test-by-test or global changes (such as the speed) to all cards. You can also
access the Network IPs window and Token Ring Properties window from this
window.

ATM Traffic Descriptor Type
Opens the Traffic Configuration window. Use this to specify call-setup broadband
capabilities and forward and backward traffic descriptor specifications.

HTML Reports Setup

Opens the HTML Report Setup window. Use this when you wish to have test reports
generated in HTML format and to specify the report output path, filename, and
(optionally) comments.

SmartBits Connections

Opens the Setup SmartBits Connections window. Use this to define the IP address and
TCP port number for IP network connections between SmartApplications and
SmartBits chassis, as well as to select either Serial (COM) port or IP as the active
connection type.

SmartCards Reservation
Enables you to change the Reserved or Available status of slots when multiple users
are running tests on the same chassis.

Run Menu

The Run menu allows you to select one test to start running or to start all tests running in
succession. (You can also use the test launch buttons on the main window to start a test.)

Throughput
Run the Throughput test (see “Throughput Test Methodology” on page 12).

Latency
Run the Latency test (see “Latency Test Methodology” on page 14).

Packet Loss
Run the Packet Loss test (see “Packet Loss Rate Test Methodology” on page 16).
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Back to Back
Run the Back-to-Back test (see “Back-to-Back Test Methodology” on page 17).

All
Run all four tests.

Help Menu

This menu contains two options:

Contents
Opens SmartApplications online Help.

About SmartApplications
Displays the current application version number, firmware number, SmartBits
Programming Library version used, and the serial number of the SmartBits controller.

From the About window, you can also access the SmartBits Controller and Card
Information window (below), It displays firmware version and other information for
the SmartBits chassis and installed cards. (You must have SmartApplications con-
nected to the chassis to have access to this window.)

# SmartBits Controller and Card Information _ (O] %]
i Cantraller Firrmware Serial BT
Type Yersion Mumber
1 SMB 200 f.61 - Active 3661500 COM 2 Speed 38400

4 # [, SmartBits Cordrallers A GigaBit Cards A ATM Cards A Taken Ring A, Smartetrics /4 Frame Relay A FastEther]
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Features of the Main Window

Launch Buttons

You can start any SmartApplications test by clicking on its launch button:

¢ Throughput
¢ Latency

* Packet Loss

* Back-to-back

You can also start individual tests by selecting Run > <test name> from the menu bar.

To run all tests in sequence, select Run > All.

:.',65maltApplicaliuns - C:\Program Files\SmartApplications\One_to_One.sig [I[=] E3

File  Actions

Setup Bun Help
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Y| b, | e
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[01.04.01) [07.04.01] < |
wH |
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Card Type:  FastCard  Pratocal: IAII 13 "I Edit:.. | [ Flaw Control
Card Model:  ML-7710 Destination MAC: IDDDUDDDDDDm Auto Negotiation:
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Toolbar Buttons

Table 4-1

Button

Toolbar Buttons

Description

Opens an existing configuration file.

Saves the current configuration to a file.

Prints the current configuration file.

¢ lw o |w

Connects SmartApplications to the SmartBits chassis. This allows you to display
the card attributes for the SmartCards in the chassis.

£
N

Disconnects SmartApplications from the SmartBits chassis.

Note: To set up IP or serial port connections, you must disconnect
SmartApplications from the chassis.

£
L]

Displays the Setup SmartBits Connections window. Use this to set up IP and
serial (COM) port connections and to select the active connection type.

Displays the SmartCard Status window. Use this to check the status of cards and
to reserve or release ports in multi-user configurations.

Displays the Setup Test Configuration window. Use this to specify test
configurations and preferences.

E R E

Displays the Set Up All SmartCards window. Use this to configure the attributes
for all ports or multiple ports in one window.

Continues
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Features of the Main Window

Table 4-1

Button

7

Toolbar Buttons (continued)

Description

Accesses the About SmartApplications window, which displays the current

application version number, firmware number, SmartBits Programming Library

number used, and the serial number of the SmartBits controller.

From the About window, click on Card Versions to obtain chassis and card

information, such as firmware version.

#, SmartBits Controller and Card Information

Index

ontroller
Type

Firmare
Wersion

Serial
Mumber

Connection

1

5B 200

.61 - Active

3661600

COM 2 Speed 38400

0] x]

4| » [, SmartBits Cardrallers A GigaBit Cards A ATM Cards A Token Ring A Smartetrics /, Frame Relay A, FastEthe
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Port Selection Area

Use the Port Selection pane to specify the ports to be included in a test and the test type.
The test type may be 1 to 1 (one-to-one) or 1 to M (one-to-many).

Checking Bi-directional causes the selected port pairs to transmit simultaneously in both
directions, as in full-duplex operation.

Checking Reverse Tx & Rx port reverses the transmission direction, so that a Many-to-1
test can be run.

Selecting Ports for 1-to-1 Tests

1 Select the 1 to 1 radio button. The main window displays the 1-to-1 port selection pane.

—1tai
Source Destination Test Pairz
[ Hub,Slat Part ) [ Hub.Slat.Part ) [ Hub,Slat Part ] -+ [ Hub Slat Part]

(01.02,01]
(01.03.01]
(01.04.01]

(.03.01]
(0.04.01] g

[ Bidirectional [~ Reverse Tx & By part * 1tal " 1toh

Select at least one pair of Source and Destination ports.

Check Bi-directional if you want the selected port pair(s) to transmit and receive
simultaneously.

—or—

Check Reverse Tx & Rx port to reverse the transmission direction.

SmartApplications User Guide
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Selecting Ports for 1 to Many Tests

1 Select the 1 to M radio button. The main window displays the 1 to M port selection pane.

— 1 to Many
Desztination Available Ports
[Hub, Slat, Port] [Hub, Slat, Port]
| 01,0202 < [01.07.02)
Source [01.02.01]
Index - [Hub,Slat Port] X [071.03.02)
- -~ [01.04,01)
oot - [01.01.01) = = i1 °04.02]
T 1tal & Ttah
E Note: 1 to Many and Many to 1 tests are not compliant with RFC 2544.

2 Select the direction for the test using one of the direction buttons. The Source and
Destination fields will change locations depending on the direction you select.
Note: If you change the direction, the Destination MAC and SmartCard MAC
addresses on the card attributes tab remain unchanged. Ensure that you enter the
correct destination MAC address for the DUT.

3 Select Source card(s) and Destination card(s).

The last card that you select in the Source (Many to 1), or Destination (1 to Many) or
Available Ports field will be the card whose attributes appear as the second tab, as
illustrated in this Destination Index example:

—1 ta Many
Deztination Available Parts

[Hub, Slat, Paort) [Hub, Slat, Part)

010201 ¢ (01,04,01]
Source
Indesx - [Hub,Slot, Part] ,
[oo - m.01.01) i’
E |

e

 1tai * TtaM
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Charting Test Results

Once a test has finished running, you can present the results of the test in graph form. You
can create a wide variety of charts to graphically represent test results by using the Chart
Wizard. Charts range from 2D or 3D pie and bar charts to Gantt charts. You can also
customize titles, layouts, legends, and axes. The Chart Wizard is a separate charting
facility provided with SmartApplications.

E Note: To understand how a test derives the results that are shown, refer to the appropriate
description of test methodology in this manual. See Chapter 2, “Basic Test Theory” and
the section for the test you are running.

To create a chart from the appropriate Results window tab do these steps:

1

Select the rows and columns you want to appear on the chart. To do this, click on the
first cell and then hold down the Shift key and click on the last cell to include. The
block of cells will be highlighted.

(01,02,01) to

(01,03,01) to

Frame Size Rate Tested(%) (01,01,01) (%) (01,01,01) (%) Average
100h:- T00M 1600 - 1000
B4 100.00 S0.000 S0.000
128 100.00 S0.000 S0.000
206 100.00 o0.000 o0.000
a12 100.00 S0.000 S0.000 :
1024 100.00 a0.000 a0.000 a0.000
1280 100.00 S0.000 S0.000
1618 100.00 50,000 S0.000 S0.000

Click the Create Chart button to display the Chart Wizard.
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3 Select the type of chart you want to create from the Chart Wizard. The chart will be
attached to the spreadsheet.

Style Layout Aues
1 |

Select a chart lype: & 2D 30

Area Bar Line Step Combination
Pie Horz Bar HiLo Gantt Bubble
r - . “
! - |
‘ Contour XY [Scat) Polar Radar

Help | Cancel | < Hack | Mewut » | Finish I

4 Double click on the outside of the chart to access the Format Chart window and cus-
tomize the format.
For more information about how to use the Chart Wizard, refer to the Chart Wizard's
online help user guide. To access the online Help click the Help button from the Chart
Wizard window. The online Help system is called First Impression.
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In this chapter...

This chapter contains the following sections:

Summary of Steps to Set up a Test.....36
Connect the Device Under Test.....36
SmartBits Connection Setup.....37

Set Up Test Configurations.....48

Select Test Ports.....60

Configure Test Ports.....67

Router Testing.....115

Set up Next Hop Tests.....117

Set Up IP/UDP/IPX Protocols.....119

Set up ATM 1-to-Many/Many-to-1 Tests with PVC CLIP.....123
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Summary of Steps to Set up a Test

Summary of Steps to Set up a Test

Here is a brief overview of the steps to set up SmartApplications tests. See the following
sections for detailed procedures.

Step Task Refer to: Page

1 If running SmartApplications for the first “SmartBits Connection Setup” 37
time, set up the communications port
between the PC and the SmartBits chassis.

2 Set up the test configuration and preferences. | “Set Up Test Configurations” 48

3 Select the ports for the test(s) and the traffic “Select Test Ports” 60
direction.

4 Configure the ports. “Configure Test Ports” 67

5 Run the test. Chapter 6, “Run Tests” 125

6 Review test results. Chapter 7, “Test Examples” 151

E Note: If you are testing a router, you must check the Router Test box at the Test Setup

window Preference tab.

Connect the Device Under Test

If possible, connect the same-numbered ports on the SmartBits and the device under tests
(DUT). That is, connect SmartBits port 1 to DUT port 1, port 2 to port 2, and so on.

To verify that the cable is connected correctly, check that the device link light is on.
E Note: For complete information about setting up the hardware and your SmartBits

chassis, refer to the related Installation manual and to the SmartBits System Reference
manual.
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SmariBits Connection Setup

SmartApplications needs to know the communications port your PC is using to connect to
the SmartBits chassis. To define this, select Setup > SmartBits Connections... from the
main menu.

E Note: The SmartBits Connections option is active only when SmartApplications is
disconnected from a SmartBits chassis. Connection status is shown on the status bar.

]D-ﬁSmarlApplicalions - C:\Program Files\SmartApplications\0ne_to_0One._sig [W=] E3

File  Actions RS EBun Help
= m % Test Configuration. .. FE
All SmartCards. .. F7

Wende AT Traffic Descriptar Twpe... t M ame: IF"DC'L"Gt

HTML Reports Setup...

SmartBits Connections. .. k Cirl+F2 l1 @@
o

Smartards Besensation...

TihrEuahbEut I [LatEfEy I Eacket loss Eachk-tobachk

The SmartBits Connections dialog enables you to manage both serial and IP connections.

® Serial
(Default) For point-to-point connections. See “Connect Using a Serial Port” on page
38 for more information.

¢ Ethernet
Requires a network card in your PC, and a SmartBits chassis with Ethernet
capabilities (SMB 200/2000 or SMB-600/6000B. Allows you to run
SmartApplications over an Ethernet connection (including the Internet) from your PC.
See “Connect Using an Ethernet Port” on page 40 for more information.

. Setup SmartBits Connections

[onceton ot The Connection List displays all

COM 2 Speed 38400 . .
IF 10.100.10.28 Port 16385 Dievelopment connections that are already defined.

Click to move up or down in the list
or to delete an entry.

[ |e|»

- Add SmanBits Connection ) .
marsits HennEcten Use this pane to define

% Serial | Comm Part; |EDM2j Speed:lgsmn i [— new connections.
P :

Description: IDeveIUpmenl

Ok | Cancel |
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Connect Using a Serial Port

Use the following steps to set up a serial (COM) port connection between the PC and the
SmartBits chassis.

1
2
3

Choose Setup > SmartBits Connections...
In the Add SmartBits Connections pane, click the Serial radio button.

In the Comm Port list, select the COM port you have used to connect the PC to the
SmartBits.

By default, the selected port is COM?2 at 38400 bps. The list shows only available
COM ports. If the list does not include an installed COM port (for example, COM1),
this may be caused by the following:

*  You have a serial mouse connected to that port.
* The port is opened by another currently running program.
Use the Speed list to select the baud rate for the port.

SmartBits supports connections up to 38400 bps (the default). Some PCs may have
trouble keeping up with baud rates above 9600 bps. SmartApplications attempts to
connect to SmartBits at all possible baud rates, then sets the final baud rate to the rate
selected.

Optionally, use the Description field to define a name for the connection.
Click Add.

The new entry appears in the Connection List.

# Setup SmartBits Connections

— Conmection Lizt
COM 2 Speed 38400 Greenlab

[xle|s

—&dd SmartBitz Connection

& Serial | Comm Port: ICDMz ﬂ Speed:lggmn j
P

Description: IGreenLab

QK. | Cancel |
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Serial Connection Problems

If SmartApplications cannot establish the serial-port communication link, some
troubleshooting may be required. Refer to your SmartBits 200/2000 Installation Manual
or SmartBits 600/6000B Installation Manual for detailed information on the possibilities
listed below.

® Aninvalid COM port was selected from the drop-down Comm Port list in the Setup
SmartBits Connections dialog. The COM port may already be in use by another
Windows application, or there may not be hardware available to support it. In this
case, try another COM Port.

¢ The wrong type of cable was used to interconnect the PC and the SmartBits chassis.

Ensure that the RS-232 cables connecting the PC serial port to the SmartBits chassis
(as well as any succeeding SmartBits chassis) are properly chosen, connected, and ter-
minated. Ensure that cable is not a null modem cable.

® The port is configured incorrectly. Ensure that the Speed setting in the Setup
SmartBits Connections dialog is consistent with the baud rate on the SmartBits
chassis.

SmartApplications User Guide
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Connect Using an Ethernet Port

A configured SmartBits chassis has an IP address that was set either through:
®  SmartWindow or HyperTerminal for the SMB 200/2000
¢ HyperTerminal for the SMB 600/6000B.

This enables you to connect to the SmartBits by using an Ethernet network connection.

Note: Refer to your SmartBits 200/2000 Installation Manual or SmartBits 600/6000B
Installation Manual for the steps to assign the IP address.

Use the following steps to define the IP address in SmartApplications. You can control up
to 16 different chassis from one SmartApplications instance (and can define many more IP
addresses, if necessary).

1 Choose Setup > SmartBits Connections...
2 In the Add SmartBits Connections pane, click the IP radio button.

3 Set the IP address of the SmartBits chassis. The factory assigns the TCP port number
16385 to the chassis.

Optionally, use the Description field to define a name for the connection.
Click Add.

The new entry appears in the Connection List.

#, Setup SmartBits Connections Eq

r— Connection List

COM 2 Speed 33400
IP10.100.10.29 Port 16385 0A Lab SmartBits 12

E4RIL)

—&dd SmartBitz: Connection

" Seridl | IP: |1D.1Du.1n.2s Port:  [16385

%P | Description: [ Lab SmartBits 12

0k | Cancel |
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Making the Connection

Once you have set up the connection type, you are ready to connect SmartApplications to
the SmartBits chassis.

1 Choose Actions > Connect, or click on the Connect SmartBits button on the toolbar.

The SmartBits Connection Confirmation dialog lists all the connections that are cur-
rently selected (checked in the Setup SmartBits Connections dialog).

SmartApplications will try to connect first using the 1: link or address in the list. If it

cannot establish that connection, it tries the 2: entry, then following entries (if neces-
sary).

# SmartBits Connection Confirmation E |

Connecting to the following SmartBits?

1: COM 2 Speed 38400 =]
2 IP10.100.10.14 Port 16385

[

r Do not zhaw thiz dialog in the future unless the;

SmantBits zetiingz changed.

Connect I Do Mot Connect |

2 If connection is successful, the Connected indicator appears in the lower right corner
of the main window. If Disconnected is shown, SmartApplications is not connected.
In this case, review all connections for conformance with instructions in your Smart-
Bits Installation manual.
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Linking Multiple SmartBits Chassis

You can connect multiple controlling SmartBits chassis by assigning each controlling
chassis an IP address, as shown in Figure 5-1.

Smart
Apps
N\
192.104.1.10 192.104.1.11 192.104.1.12 192.106.1.13
Slot 1 Slot 2 Slot 1 Slot 2 Slot 1
[23K%) @« Slot 3
] g % % Hub 1 Hub 5 Slot 3 Slot 4 Hub 9 Slot 2 Hub 13
© Slot 12 SMB-200 SMB-600
SMB-2000 SMB-6000
—ele 2| hub 2 Reserved Space for Reserved Space for Reserved Space for
—t e 5 Hubs 6 through 8 Hubs 10 through 12 Hubs 14 through 16
SMB-10
— e @
oS 2| Hub 3
122 5
SMB-10
—Tele @
9|3 S| Hub 4
St 5
SMB-10
Figure 5-1. Numbering Stacked and Daisy-chained Chassis

Rules for Selecting Hub/Slot/Port Configurations

To understand hub/slot/port designations in SmartApplications, keep these rules in mind:

You can link a maximum of 16 chassis across, each with a unique IP address or COM
port.

You can stack SMB-2000 chassis in arrangements of up to four individual chassis.
The top hub in the stack must be an SMB-2000. The bottom three chassis may be
SMB-2000s or SMB-10s.

Note: You cannot stack SMB-6000B, SMB-600, or SMB-200 chassis.

When you link SmartBits chassis, four real or virtual hubs are allocated to each IP
address (for each chassis linked across; see Figure 5-1). Space is reserved for these
hubs whether or not physical chassis are actually installed with the first (master) hub.

The number of ports per slot depends on the type of card installed in the slot. The
maximum configuration for a SmartBits chassis stack is 96 ports. This results in a
theoretical maximum port capacity of 1536 ports per SmartBits chain (16 SMB-
6000B chassis each populated with 96 ports).
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Local
synchronization

Remote
synchronization

=

¢ Hub/slot/port information appears in port selection dialogs and window, and in test
reports. Information displays in the format [xx,xx,xx]. For example, [05,04,03]
represents hub 5, slot 4, port 3.

¢ The arrangement of hub/slot/port information in the connection list is based on the
order in which IP addresses are arranged on the list. For example, with the chassis
illustrated above, the IP address for Hub 13 (192.106.1.13) is listed fourth in the
connection list. If this IP address had been listed first, Hub 13 would be Hub 1. The IP
address listed next would then become Hub 5, and so on.

Synchronizing Clocks in Local or Remote Chassis

You can synchronize the clocks in multiple SmartBits that are local to one another or
remote from each other. Doing this enables you to start and stop tests simultaneously at
the SmartBits chassis. Local synchronization is done through cable interconnections.
Remote synchronization makes use of a GPS (Global Positioning System), which
becomes the clock source for each chassis, providing each SmartBits with an atomic
clock.

For the steps to synchronize local chassis, refer to your SmartBits Installation Manual.

For information on how to set up the GPS receiver, including cabling information, refer to
the Application Note #15 — Using GPS with SmartBits. It accompanies the GPS unit.

Note: Before running a latency test between two remote SmartBits chassis in GPS mode,
endure that the GPS receiver has been on for several hours. This is necessary for the GPS
receiver components to be locked on. If you fail to do this, SmartApplications may send
error messages.

Multi-User Access

If a SmartBits chassis is multi-user-capable, it allows up to ten users to connect
simultaneously. When SmartApplications is connected to a multi-user chassis, it lists the
installed cards and shows their current status as either Reserved or Available. You must
reserve a card to be able to use it in your test.

An SMB-6000B chassis is always capable of multi-user connections. An SMB-2000
chassis must display a Multi-user Ready identifying sticker to be multi-user capable. The
SMB-200 is a single-user-only chassis.

On an SMB-2000, the multi-user sticker indicates that:
®*  An SMB-2000 multi-user-compliant backplane is installed.

®  (Chassis firmware 6.50 or later is installed.

Note: Any SMB-2000 chassis can be factory-refitted to become multi-user compliant.
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Reserving Cards

In a multi-user test environment, you must reserve cards or modules before you can use
them in tests. To do this:

®  Check card status.
® Reserve available cards for your use.

®  When done, release the cards.

To check card status:

To check the card availability:

® Click the Reserve/Release SmartCards toolbar button on the SmartApplications
main window.

® Select Setup > SmartCard Reservation.

The SmartCard Status window displays information like that shown in Figure 5-2 on
page 44.

3 Click the tab for the controller (chassis) you wish to view.

Each controller tab shows the hub, slot, and number of each port, the card model number,
and the status of the port: Reserved or Available. In the Hub column, a blue light indicates
Reserved, and a green light indicates Available.

2. SmartCard Status |

[ I:::untmllerET I:::untrcullerET Euntrnller?T Contraller 3 ]
EuntmlleﬂT Controler 2 T Contraller 3 T Controller 4 )

SMEB 2000: 1P 10.100.10.28 Part 16385 Refresh |

Hub I Slot I Part I b odel | Status *
i@z 17 1 G-1405 Reserved
@z 19 1 Gi-1405 Reserved
- I 1 Gi-14208 Reserved
@ 3 1 TR-8405 Reserved
L~ I 1 TR-8405 Reserved Reserve
@z s 1 w3415 Reserved
@z ¢ 1 WH-3415 Reserved Feloase
17 1 M1 7710 Fieserurd _I_'I —
4 3 |

Figure 5-2.  SmartCard Status Window
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To reserve cards:

To reserve an available card from a controller tab in the SmartCard Status window:

1
2

Click on the port you wish to reserve to highlight it.
Click Reserve.

SmartApplications automatically updates the controller field to show your selection.
You can also click Refresh to update the field.

When you are finished reserving cards, click Close.

To release cards:

To release a card you have reserved:

1
2
3

Open the appropriate controller tab in the SmartCard Status window.
Click on the port you wish to release to highlight it.
Click Release.

SmartApplications automatically updates the controller field to show your selection.
You can also click Refresh to update the field.

Click Close when finished.
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Starting and Stopping a Test

The remainder of this chapter describes how to set up test configurations to use in testing

(see “Set Up Test Configurations” on page 48 and following).

To start a test:

Once you have set up test parameters and selected the ports to test, you can start the test in

several ways:

®  Click the appropriate launch button on the main SmartApplications window

®* Select Run from the menu bar.

To start one or more tests automatically:

You can set one or more tests to run automatically each time you launch
SmartApplications.

1 Select Setup > Test Configuration.

2 Open the Preference tab, the use the Application Options pane to select the tests you

wish to run.

The next time you open SmartApplications, the selected tests will begin running

automatically.

#Setup Test Configuration E3

Test Configuration

—Application Options ——— [~ Test Options
B S Thecovoe [~ Router Test I MeztHop Tiest
Start Latenc
u ! [v Stop O Emar [+ Dizable ET Display

[~ Start Packet Loss

I Start BackioBack [~ Tear down &TM connection eveny frame size test
art BacktoB ac

¥ Create Tabular Report [~ WPINVC Hew Format [ Offered [actual) Load
Connect to SmartBits at [V Keep Frame Relay PYC Active between Trials
3 Startup
Delay After Transmit: |2 ZEC

— SmartCard Reservation O ptions

= Do not reserve any card upon connection
{~ Reserve all cards permanently throughout the session
¥ Enable card reservation timeout I‘I 1] [rriirLite)

— Repaort Filenames [no file extengion)

Throughput: IThrnughp Latency: ILatenc_l,J
Packet Lozs: IF'au:ketLo Back to Back: IEaktnEak

ak., | Cancel |
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E Note: If you check Stop on Error in the Test Options pane of the Preference tab, the test
will stop running when it encounters an error conditions (for example, Latency packet not
received).

If you want the test to continue to run regardless of errors, leave this option unchecked.

If you plan to run a long test, we recommend that you do not check this option.

To stop a test:
To stop a test that is running, click the Stop button in the Results window.

Click the Stop button in the Results window to halt a test.

5 Results - Untitled

File Editt Setup Hum HElE

@|| |§| |smﬂ| °|;|ﬂ| [Connected COM 2 Speed 38400

Throughput Test —
Test duration (sec): B0 Mumber of pairs: 2
Minimurm frame size (byte): 256 Initial rate (%) 100.00
Maximum frame size (byte) 512 Maximum rate (%) 100.00
Step frame size (byte): 256 Resolution rate (%): 0.50
+* Weazured on one receiving card onl hfode: Uni-directional
01,01,01) to (01,03,01) to
Frame Size  Passed Rate(%) (01,02,01) (01,04,01)
(pks/sec) (pkselsec)
100 - 100K 1008 - 1000
256 100.00 45290 45290 30550
512 100.00
4| ¥[% Throughput A Latency A Packet Luss A Backto-back A Reparis A Log / I« 3
|Pe|‘f0rmingtestsetupfor(1,1,1) and (1.2.1)... |Frame size: 512 |Tr\al: 1of 1 Rep: O |Passed: Current 100.00% | Failed: 7
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Set Up Test Configurations

To set up test configurations:
1 Select Setup > Test Configurations from the main menu.

2 Use the Test Configuration tab Figure 5-3) to set options for tests.

})ﬁﬁetup Test Configuration

Test Canfiguration I Freference I

 General [ O3lo Packet Lass T o o Back-to-Back
Start Frarm: 256 j’ ol Throughput: | D Latency

ligp 512 :I Diuration [zec): IEE| j’
Step Size: 256 il Murnber of Trials: hﬂ
[~ Use Custom Sizes... |
Learming Packets———————————— Initial Fate (%] I'l 0.0 j’
LearingMode: [Once 7] Min. Rate (%] 0.10 EI
baw. Fate [ I'IIZIEI.IZI ﬂ
Learning Retries: |3 ﬂ %] -

Resalution [%]: 0.50 ﬂ
Acceptable Losz (g oo « | [per
Percentage(%): - | port]
Mote
] Canicel

Figure 5-3.  Test Configuration Tab with Test Options

E Note: Remember that SmartApplications enables you to save test configurations to a file
for future use. See “File Menu” on page 25 for options.

The Setup Test Configuration dialog includes two tabs:
® Test Configuration See “Test Configuration Options” on page 49

®  Preference See “Preference Tab” on page 55
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Test Configuration Options

General test
parameters

Learning
packets

})ﬁﬁetup Test Configuration

Test Configuration I Freference I

- General f Ol Packet Loss T &> Back-to-Back |

The Test Configuration tab (Figure 5-4) includes panes to define General test parameters;
the handling of Learning Packets; and individual test parameters.

Individual test
parameters

Start From: I255 jl Lblq)ThmthpUté:é r (S Latency
Stop At; I51 2 EI Ciuration [sec]: IE':I :I

Step Size: 256 i’ MNumber of Trials: I-I—jl

I~ Use Custom Sizes... |
Learning Packets ————————— Initial R ate %] I'l 0o.0 i’

Learring Mode: Im Min. Fiate () ID'-“:I ZI

bax Rate [Z]: I'IUU-U il
Learmning Retnes: |3 i’ [%] =
R esalution [%]: ID-EU ﬂ

Acceptable Loz [p.on a | [per
Percentage[]: - |poit]
M ote
(]:4 Cancel

Figure 5-4. Setup Areas on the Test Configuration Tab

General Options

Use the fields in the General pane to specify the range of packet sizes to be transmitted
during the test. Standard packet sizes are in multiples of 64 bytes. (Click on Sizes to view
the list of standard sizes.)

Tests do not necessarily run until the maximum (Stop Af) packet size is sent. If the Step
Size value increments the packet size to a value larger than the Stop At value, the test stops
at the Srop At value. For example, if you set the fields as follows:

Start From 64
Stop At 200
Step Size 64

—the test will send packets of 64, 128, and 192 bytes, then stop. It will not send 256-byte
packets (larger than Stop At), and will it not send 200-byte packets (not in the Step Size
increment sequence).
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Start From

Stop At

Step Size

Use Custom

Setting an
Acceptable Loss
Percentage

Enter or select the size of the smallest packet to send. The default size is 64 bytes.

Enter or select the size of the largest packet to send. The default size is 1518 bytes.

Enter or select the number of bytes that the current packet size will be incremented with
each test. For example if the step size is 10 bytes, the first test transmits packets that are 64
bytes, and the next test transmits packets that are 74 bytes.

Unchecked
Runs tests according to settings in the Test Configuration tab.
Default custom sizes are: 64, 128, 256, 512, 1024, 1280 and 1518.

Checked
Runs tests according to the packet sizes specified at the Custom Packet Sizes window.
Enables the Sizes button.

If you select Use Custom, you can set a level of acceptable frame loss for each frame size
sent during the test. (See “Acceptable Loss Percentage (%) (per port)” on page 53 for an
explanation of this option. Also see “Acceptable Loss Throughput” on page 13 for a
general description of this option for Throughput tests.)

Click on Sizes. In the Custom Packet Sizes window, use the Acceptable Loss (%) column
to set an acceptable level of frame loss for each frame size, as needed for your test.

.l)ii[iustum Packet Sizes |

IThruughput j Mumber of Sizes: I?_il afk
Frame Initial hlin. hlax. Resolution | Acceptable Cancel
Size Rate(%) | Rate(%) | Rate(%) (%) Loss(%) —

1 G4 100.00 1.00 100.00 1.00 0.a0

2 123 100.00 1.00 100.00 1.00 0.a0

3 256 100.00 1.00 100.00 1.00 0.a0

4 o212 100.00 1.00 100.00 1.00 0.a0

5 1024 100.00 1.00 100.00 1.00 0.ao

B 1280 100.00 1.00 100.00 1.00 0.a0

7 1518 100.00 1.00 100.00 1.00 0.00

A

Use the Acceptable Loss (%) column to specify what
percentage of frame loss should be discounted during
each trail of a Throughput test.

Figure 5-5. Setting Acceptable Loss for Custom Packet Sizes
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Learning Mode

Learning
Retries

=

Duration (sec)

=

Learning Packets Options

Learning packets are used by the DUT to build its forwarding tables of MAC addresses for
the sending and receiving SmartBits ports. You can send cause learning packets to be sent
once for the test or between every test trial, to refresh the DUT’s forwarding tables before
addresses are eliminated by aging.

Select the mode by which SmartApplications sends out learning packets to update the
device's forwarding tables. Possible modes:

Never
Never send learning packets to the device under test.

Once

Send learning packets once at the beginning of each test. For example, if you select packet
sizes of 64 and 128 bytes, SmartApplications sends learning packets before the 64-byte
test and again before the 128-byte packet test.

Every Trial

Send learning packets before each trial. For example: You wish to test at a packet size of
64 bytes, starting at 50% and incrementing 10% each trial. Learning packets will be sent
before the 50% trial, before the 60% trial, and so on.

Enter or select the number of times SmartApplications should retry sending learning
packets before it starts the actual test. Some devices require more packets to learn an
address. This value is used to loop on the transmission of the learning packets. There is a
one-second delay between retries.

Note: If the DUT shows signs of flooding during testing, consider increasing the default
values in the Learning Packets pane or increasing the aging timer in the DUT.

Individual Test Options

Open the tab for each test that you want to run and set test parameters.

Enter or select the length in seconds for which you want to run each trial of the test. It is
the amount of time that SmartBits will send data for each packet for the selected test.
Possible values range from 1 to 999 seconds.

Note: For 100Mb cards, do not use a value greater than 110 seconds, or
SmartApplications will send the error message “Parameter out of range.” when you run
the test.
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Number of
Trials

Initial Rate (%)

Step Rate (%)

Min. Rate (%)

Max. Rate (%)

Resolution (%)

Enter or select the number of times that you want SmartApplications to repeat the selected
test(s). Values range from 1 to 25 for each packet length. After all tests, SmartApplications
averages the results before reporting a summary of all trials for each test.

The rate at which packets will be transmitted at the start of a trial.

Does not apply to the Throughput test.

The percentage that the test increments with each trial. Step rate specifies how quickly the
test rate will increase after a trial finishes. Select or enter an integer or decimal value. The
minimum decimal value you can enter is .1.

Does not apply to Latency tests.

The rate at which transmission trials will stop. Select or enter an integer or decimal value.
The minimum decimal value you can enter is .1.

The maximum rate at which each packet size should be transmitted. Select or enter an
integer or decimal value. The minimum decimal value you can enter is .1.

When selecting this rate for the Latency test, the Latency measurement should be at the
rate where the Throughput test passed. Setting a value of 100% may not be measuring the
true latency of your device under test. Set this value accordingly. For example, if you
know a particular device cannot exceed 90% of wire speed, set the maximum to 90% to
save time.

Note: Run the Throughput test before the Latency test to obtain the DUT’s maximum
throughput rate. Then use that throughput rate for the Max Rate in the Latency test. Using
a proven rate prevents the tagged frame from being lost due to rate (gap size) issues.

Applies only to the Throughput test.

Resolution determines the exactness of the test result. Lower settings yield a more precise
result but usually results in longer test times.

How Resolution Affects Test Progress

If you set the resolution to 2%, testing will stop when the difference between the last
successful test and the last unsuccessful test is less than 2%. If the initial trial failed at
100%, the second trial might run at 50%. Assuming no packets were dropped at 50%, the
next trial would increase to 75%. Again assuming no lost packets, the rate of the next trial
might increase to 87.5%, and so on. Eventually, you might run a trial at 98.2%. Since the
resolution was set to 2%, testing would stop here, because 100 — 98.2 is 1.8%, which is
less than 2%. If the resolution had been set to 1% another trial would be run, since 1.8% is
greater than 1%.
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Acceptable
Loss
Percentage (%)

(per port)

Setting
Acceptable Loss
for each frame
size

Applies only to the Throughput test.

This option provides a way to compensate for frame loss caused by differences in clock
tolerances at the DUT port and the SmartBits port. Such variances in clocking can cause a
Throughput test to show frame loss that is caused not by the operation of the switch or
router, but rather by these discrepancies in clock timing.

When you select Acceptable Loss Percentage (per port), the Throughput Test launch
button on the SmartApplications main window changes to show the selected mode
(Figure 5-6). The test result reports also show how the specified acceptable loss has
figured into the test (see “Sample Reports — Throughput Test” on page 137).

,l)'fiSmarlApplicatiuns - C:\Program Files\SmartBitz\5 martApplications\Res... =] E3

File Actonz Setup Bun  Help
= |S| ~|--|Ee| =+ 2
Yendor Mame: I M endor Product Marne: IPdeuct

!
1 0/ E E
Thru:uughput with =

Acceptable Lozs Latenu:_l,l Packet Loss Back-to-back

T

Throughput with Acceptable Loss has been selected.

Figure 5-6. Throughput Test Launch Button with Acceptable Loss Enabled

SmartApplications considers the last trial a success if frame loss did not exceed the
specified percentage. The test then continues according to the settings of other test
options, such as Number of Trials and Resolution (%).

When you set a value to this option, the percentage applies to all frame sizes generated
through the port for the test. You can also specify an acceptable loss percentage for each
frame size sent during the test. To do this, select Use Custom in the Test Configuration
window, then click on Sizes to open the Custom Packet Sizes dialog. Use that dialog to set
a percentage value for each frame size, as desired (see “Use Custom” on page 50).
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To change the
number packet
sizes:

Setting
Acceptable Loss
(%) per frame
size

Customizing Test Packets

You can select packet sizes other than the standard by selecting Use Custom on the Test
Configuration tab. Click Sizes to open the Custom Packet Sizes dialog (Figure 5-7).

.l)ii[iustum Packet Sizes |

IThruughput j Mumber of Sizes: i’ ak
Frarme Initial hin. bl Resolution | Acceptable Cancel
Size Rate(%) | Rate(%) | Rate(%) (%) Loss(%) -
1 B4 100.00 1.00 100.00 1.00 0.a0 Diefault
2 128 100.00 1.00 100.00 1.00 0.00 -
3 256 100.00 1.00 100.00 1.00 0.ao
4 212 100.00 1.00 100.00 1.00 0.a0
5 1024 100.00 1.00 100.00 1.00 0.a0
B 1280 100.00 1.00 100.00 1.00 0.a0
i 1518 100.00 1.00 100.00 1.00 0.a0
a G4 100.00 1.00 100.00 1.00 0.00
=] R4 100 00 1 00 1000 O 1 00 100

Figure 5-7. Custom Packet Sizes Dialog

The default values are the seven packet sizes specified for Ethernet testing in Section 9.1
of RFC 1242.

Enter or select a new value in the Number of Sizes field. The maximum number of packet
sizes is 25. To enter a custom value for a packet size, click on a Packet Size field and type
in a value.

Click OK to close the window and make your selected sizes the current settings.
Click Cancel to close the window without making changes.

Click Default to revert to the seven default packet sizes.

Use the Acceptable Loss (%) column to specify what degree of frame loss should be
discounted, for each frame size, when running the test.

See “Acceptable Loss Percentage (%) (per port)” on page 53 for an explanation of this
option, as it applies to all frame sizes generated during the test.
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Preference Tab

Use the Preference tab of the Setup Test Configuration window to report filenames and

other application or test options.

Select Setup > Test Configuration from the menu bar and click the Preference tab.

.l}éiﬁelup Test Configuration

—Application Optione—— 1~ Test Ophans
[~ Start Throughput

[ Start Latency
[~ Start Packet Loz
[~ Start BacktoBack

[~ Fouter Test
[+ Stop On Erar

Drelay After Transmit:

[~ Tear down &TM connection every frame size test

[+ Create Tabular Report [ WPIWCI Hex Fomat [ Offered [actual] Load
Conmect to SmartBits at ¥ Keep Frame Relay PYC Active between Trials
vV Startup

[T et Hom Test
[+ Dizable ET Display

|2 ec

— SmartCard Reservation O ptions

= Do not reserve any card upon connection
" Reserve all cards permanently throughaout the session
& Enable card reservation timeout |1 a [rifte]

— Report Filenames [no file extension)

T hroughput; IThrDthF' Latency:

Packet Loss: IF'acketLu Back o Back: IBaktDEak

ILatency

(1] Cancel
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Preference Tab Fields

Table 5-1 describes the fields on the Preference tab.

Table 5-1. Preference Tab Fields.
Pane Field Description
Application Options Start Throughput Check to start this test automatically when you start
SmartApplications.

Start Latency Check to start this test automatically when you start
SmartApplications.

Start Packet Loss Check to start this test automatically when you start
SmartApplications.

Start Back to Back Check to start this test automatically when you start
SmartApplications.

Create Tabular Check to generate reports in tabular format with results by

Report packet size running horizontally across the page. Uncheck if
you want to use the non-tabular format.

Connect to SmartBits | Check to automatically connect to the SmartBits chassis

at Startup when SmartApplications starts. This speeds up application
startup time.

Test Options Router Test Check if you are testing a router. This enables the Next Hop
Test checkbox.

Stop On Error Checked: When errors are encountered, the test stops and
error messages display, to enable you to correct the
condition.

Unchecked: Errors are ignored and the test continues. Error
messages are logged to the results file. Leave this box
unchecked if you want the test to run regardless of error
conditions.

Next Hop Test Enables you to test the Next Hop gateway address.

Disable ET Display Checked: The SmartBits does not try to track updates for
the front panel of an attached ET-1000.

Unchecked: Uncheck only if your test bay includes an ET-
1000 controller and you want to track ET-1000 counters
through the front panel display.
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Table 5-1. Preference Tab Fields.

Pane Field Description
Test Options Tear down ATM When testing ATM cards, disconnect the stream and
(continued) connection every connection for each trial.

frame size test

VPI-VCI Hex Format | When testing ATM cards, check to view VPI and VCI
values in hex format.

Offered (actual) Load | You can run each test using either an “Intended” method of
loading the device under test (DUT) or an “Offered Load”
method of loading the DUT.

Checked: “Offered Load” method is enabled.

Unchecked: “Intended” method is enabled.

See “Offered vs. Intended Load” on page 58 for further
information on this option.

Note: On LAN-3300A/3301A modules, the Latency test is
not supported when Offered Load is enabled (checked). To
run the Latency test with these modules, disable this option.

Keep Frame Relay When testing ATM cards, check to prevent the teardown of

PVC Active between the PVC between tests (when changing from one packet

Trials size to the next) or between trials (changing from one frame
rate to the next).

Delay After Transmit | Select the number of seconds to wait after all Tx cards have
finished transmitting.

SmartCard — Select the option for reserving or releasing cards in multi-

Reservation Options

user environments. You can elect to reserve one to all cards
throughout the session, or no cards, when you connect to a
multi-user chassis.

Optionally, specify a reservation timeout by using the
Minutes field. If you do this, the timer starts each time you
connect. If the timeout occurs, all reserved cards are
released.

Report Filenames
(no file extension)

You can accept the default filenames for test results (as
shown in the field for each test) or specify a different
filename.
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Offered vs. Intended Load

You can run any test using either an Intended method of loading the device under test
(DUT) or an Offered Load method of loading the DUT. The Offered (actual) Load
checkbox on the Preference tab selects the method. When checked, the “Offered Load”
method is enabled (default). When unchecked, the “Intended” method is enabled.

:.')6 Setup Test Configuration

Test Configuration :

—Application Options—— [~ Test Options
Ml Sl T gh [~ Router Test ™ West Hap Test
Start Latenc
u 4 [+ Stop On Error [¥ Dizable ET Dizplay

[~ Start Packet Loss

I Stat BackioBack [~ Tear down ATM connection every frame size test
art BacktoBac

¥ Create Tabular Fepart [~ WPI4Cl Hex Fomat |2 Offered [actual) Load Use this checkbox
7 Connect to SmanBits at ¥ FKeep Frame Relay PYC Active between Triaks to select how the
Startup . DUT should be
Drelay &fter Transmit: |2 FEC _
¥ loaded during the
— SmartCard Fieservation Options test: by either the
" Do not reserve any card upon connection “Intended” method

“* 9
= Reserve all cards permanently throughout the session or “Offered Load
& Enable card reservation timeout |1 0 [minute) method.

— Report Filenamesz [no file extenzion)

Throughput: IThmughp Latency: ILatenc_l,l
Packet Loss: IF'ac:ketLo Back to Back: IBaktoBak

The Intended transmit rate is derived by calculating the number of frames per second,
based on configured load, for the duration of the test.

Offered Load is supported in SmartApplications 2.50 and later. It takes into account the
possibility that flow control from the DUT may cause the transmitting SmartBits port to
send fewer frames than attempted—for example, because the port is held off by Pause
commands from the DUT. When Offered Load is selected, performance measurements are
based on this actual transmit rate (“Offered Load”). In previous versions, measurements
were based on the derived (“Intended”) rate. Here, “derived” and “intended” refer to the
rate attempted based on the configured frame size and rate, with respect to the line rate.
Because Offered Load reflects the actual transmit rate, the resulting performance
measurements may be considered “more accurate” than those obtained by using the
“Intended” method.

E Note: Latency tests are not supported on the LAN-3300A/3301 A modules when Offered
(actual) Load is enabled. To run Latency tests with these modules, disable Offered
(actual) Load.

58 SmartApplications User Guide



Chapter 5: Set Up Tests
Set Up Test Configurations

Saving a Test Configuration

You can save your test configurations in a .sig file. Doing this can save considerable
time—for example, in editing protocol header fields—and it is highly recommended.

To save your test setup to a file

Select File > Save As and enter the file name.

The last saved configuration becomes the default configuration for any future tests.

To load the file later

Select File > Open and select the file.

SmartApplications User Guide 59



60

Chapter 5: Set Up Tests

Select Test Ports

Select Test Ports

In any test, one or more source ports generate traffic to the device under test (DUT), and
one or more destination ports receive and check the frames received from the DUT. You
must select at least two ports for any test: one source port and one destination port.

The port configuration needed for a test depends on its type:

¢ 1 to1 tests use only port pairs.

* 1 to Many tests use a single source port and multiple destination ports.
* Many to 1 tests use a multiple source ports and one destination port.

For any test type, you use the arrow buttons to add and remove ports from the port lists. At
startup, SmartApplications queries the SmartBits to determine what cards are installed,
and it lists them in the Available Ports list box.

:.')'ﬁ SmartApplications - C:\Program Files\5 martApplications\0ne_to_One.sig =] [E3
File Actions Setup Bun Help

1 el e

‘WYendor Mame: IVendor Product Name:  |Product

!
w., | T
— 0)._-
. Throughput Latency Packet Loss Back-to-back
~1tal
Source Destination Test Pairs
[ Hub,Slot Port ) [ Hub.5lot,Fort | [ Hub Slot Port ] > [ Hub,Slot,Port)
(01,02.07) [01.02.01] Z |
[01.03,01) [01,03.01)
[0.,04.00) [01.04.01] 4 | Use the arrow
buttons to add and
i | remove ports from

the port list for a

[~ Bi-directional Reverse Tx_RAx port I 1ol Tt M test.

Bag00 - [(01,01,01)  PeF001 - (01,01,01) |

Card Type:  FagtCard  Protocol: Im Edit. | ™ Flow Contral
CardModet ML7710  Destination MAC: 000000000001 Aute Negetiation
Signal Rate: Im SrnartCard MaLC: W IDisahIe j'
Duplex: m 8023 format

Network IPs.. | LLLC: W'F'F

| Connected COM 2 Speed 38400 |O Connected S
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Hub, Slot, and Port Numbering

When you connect SmartApplications to a chassis, the Source and Destination port lists
identify the installed ports in the “hub/slot/port” format. These three values are:

Hub# The SmartBits chassis number (in multi-chassis setups).
Slot# The slot where the card or module is inserted.
Port# The port on the card or module.

For all three values in the hub/slot/port triplet, numbering starts at 01.

E Note: Slot numbers increment sequentially whether or not ports are physically installed.

SMB-200/2000 Port Numbering

The SMB-200 and SMB-2000 chassis accept single-width cards with one port, as well as
double-width cards with one to four ports. Each slot is numbered on the chassis, and on
multi-port cards each port is numbered on the card face.

Refer to “Linking Multiple SmartBits Chassis” on page 42 for additional information.

SMB-600/6000B Port Numbering

The SMB-600 and SMB-6000B chassis accept modules with one to eight ports.
Each module slot is numbered on the chassis. The two modules that occupy each slot are
designated A and B, with the A module on the left and the B module on the right.

Ports are numbered from left to right on the module face.

Refer to “Linking Multiple SmartBits Chassis” on page 42 for additional information.

Allowed Port Pair Combinations

You can use SmartApplications to test mixed topologies or matched topologies.

Table 5-2 and Table 5-3 list the possible combinations of card types for the 1 to 1 test and
the 1 to Many/Many to 1 test.
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1 to 1 Test: Allowed Card Combinations

The 1 to 1 test topology provides results for all four tests, using all currently available
cards and modules, with exceptions listed below.

Table 5-2. 1 to I Tests: Allowed Card (Port-pair) Combinations

T0
FROM Ethernet Token Ring ATM WAN
Ethernet Y v! v2 v3
Token Ring y! Y N Y
ATM 4 N Y3 yl6
WAN Y3 Y y1:3.7 v3
1 Router testing only.
2 Ethernet to ATM supports all four tests using LANE 1.0 SVCs or Classical IP PVCs.
3 Frame Relay cards support only one DLCI.
4 ATM to Ethernet does not support Latency or Back-to-Back tests. Throughput and Packet

Loss tests are supported, but only using LANE SVCs or Classical IP PVCs.

5 ATM to ATM supports Throughput, Packet Loss, and Latency tests, for router or ATM
switch testing. The Back-to-Back test is not supported. Latency measurements are based on
the first frame in the burst, not the frame in the midst of the burst.

6 ATM to Frame Relay supports only the Throughput and Packet Loss tests, and you must use
Classical IP PVCs.

7 Frame Relay to ATM supports all tests, and you must use Classical IP PVCs.
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1 to Many/Many to 1 Test: Allowable Card Combinations

The 1 to Many/Many to 1 test topology provides results only for the Packet Loss and
Back-to-Back tests, using all currently available cards and modules, with the exceptions
listed below.

Notes:

ATM to Ethernet or ATM to WAN:
If the DUT bundles multiple streams into one virtual circuit, SmartApplications counters
reflect the number of packets received for each virtual circuit (not per stream).

WAN Cards:
WAN ports may be used only on the “many” side of a 1 to Many/Many to 1 test topology.
They may not be used on the “one” side.

Table 5-3. 1 to Many/Many to 1 Tests: Allowed Card Combinations

T0
FROM Ethernet Token Ring ATM WAN
Ethernet Y Y! Y2 Y3
Token Ring y! Y N Y
ATM 4 N Y3 Yo
WAN N/A N/A N/A N/A
1 Router testing only.
2 Ethernet to ATM supports all four tests using LANE 1.0 SVCs or Classical IP PVCs.
3 Frame Relay cards support only one DLCI.
4 ATM to Ethernet does not support Latency or Back-to-Back tests. Throughput and Packet

Loss tests are supported, but only using LANE SVCs or Classical IP PVCs.

ATM to ATM supports the Packet Loss test for PVC CLIP only.

6 Router testing only, with ATM to Frame Relay using PVC CLIP only.
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Running 1 to 1 Tests

The 1 to 1 test sends test traffic between port pairs: from source port to destination port.

Torun a1 to 1 test:

Click the 1 to 1 radio button.

2 Select a port number from the Source list box, and another port number from the Des-
tination list box.

3 With both ports highlighted, click the > button to add the port pair to the Test Pairs
list box.

4 Select Bi-directional to cause the selected port pairs to transmit simultaneously in
both directions, as in full-duplex operation.

—1tai
Source Destination Test Pairs
[ Hub,Slat Part ) [ Hub,Slat,Part ] [ Hub,Slat Part | -» [ Hub, Slat Part]

[T Bidirectional [ Reverse Tx & By port v 1tal C TtaM

E Note: When you run bi-directional Latency tests, SmartApplications determines results
for only one direction. For example, if you select source Port 1 and destination Port 3, the
results would reflect the Port 1 to Port 3 direction only.
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Bi-directional Traffic

Checking Bi-directional causes the selected port pairs to transmit simultaneously in both
directions, for full duplex implementations. This option (available only for 1 to 1 tests) is
not recommended when the transmitting and receiving cards have different link speeds
and/or network topology.

As an example, if you test a router using a port pair made up of one Ethernet port and one
ATM port, bi-directional results would not be meaningful, because the percentage of
traffic offered on each side would not be equal.

Bi-directional tests in half-duplex mode: Performing bi-directional throughput tests in
half-duplex mode at high rates will result in line collisions. Excessive collisions will
effectively increase the total transmission time which may render the test results invalid.
When this occurs, throughput is calculated based on the intended load as opposed to the
actual offered load.

Bi-directional Latency tests: When you run bi-directional Latency tests,
SmartApplications determines results for only one direction. For example, if you select
source port 1 and destination port 3, the test results will reflect only the port 1-to-port 3
direction.
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Running 1 to Many/Many to 1 Tests

The 1 to Many test sends test traffic from one port to many ports. The r Many-to-1 test
sends test traffic from many ports to one port. With a 1 to Many configuration, only
Packet Loss and Back-to-back test results are available.

T~ Manyto 1
Source Lvailable Ports

[Hub, Slat, Port) [Hub, Slat, Part)

|
> |

1ol * 1toh

Destination
Index - [Hub,Slot Port)

oot -(o1onan =
| s
Direction [ =]

buttons

001 - (01,00,01) 42004 - (01,0407 |

Card Type:  FastCard  Protocal: IAII 0z 'I Edit. | " Flow Contral
Cad Model: ML-7710  Destination MAC: |DDDDDDD1D1D1 Auto Negotiation:

Signal Bate: I‘IDIJM 'l SmartCard MALC: IUUUUDDD1D4D‘I IDisabIe ‘l
Duplex: IHEW ~ I 8023 format
Metwark 1Pz | LLE: IDD IDU IDD

| Connected COM 2 Speed 38400 |O Connected 7

MAC addresses on
card attributes tab

To run a 1 to Many or Many to 1 test

Click the 1 to M radio button.
Click a direction button to select one port to many, or many ports to one.

Select one or more ports from the Available Ports list box. and click the < button. The
ports appear in the Source or Destination list box, depending on the direction you
select. (The figure above shows the Destination box.)

If you change the test direction, the Destination MAC and Source MAC addresses
shown in the card attributes tab remain unchanged. Ensure that you enter the correct
destination MAC address for the DUT (see figure).

For configurations between ATM and Ethernet or ATM and Frame Relay: If the

DUT bundles multiple streams into one virtual circuit, SmartApplications counters reflect
the number of packets received on a per virtual circuit basis (not per stream).
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Configure Test Ports

You can configure the SmartBits test ports in two ways:
1 Configure ports individually by using the port attribute tabs in the main window.

2 Configure multiple ports by selecting Setup > All SmartCards and using the Setup
All SmartCards window. This is a faster and more convenient method if your test will
include many ports, because it allows global changes.

SmartApplications stores the last four setup configuration (.sig) files that were used in a
SMARTAPP. INTI file in your Windows directory. Each time you open SmartApplications,
the last configuration file is recalled automatically.

},*SmaltApplicalions - C:\Program Files\5martApplications\0ne_to_One.sig M=l B3

File  Actions Setup Bun Help

=|dlg| - 5+ 2
Yendar Mare: IVendor Praduct Mame: IProduct

ifflc w., |

Throughput [LatEfEy Packet Loss Back-to-back
Mamy o .

Source Avwailable Ports

[Hub, Slot, Port] [Hub, Slat, Port)

[1.02,01) ¢ |
Destination 01.03.01
Index - (Hub.Slat Part)
[oor-@roron ;I
=8 I >3 |

= =]
T 1tal ™ TtoM
4001 - (01,01,01) 4004 - (01,04,07) | You can configure test ports
individually, by using the
Card Type:  FastCard  Pratocol IAII 0z 'l Edit | T Flaw Contral port attributes tabs in the
CardModel ML7710  Destination MAC: [TO0DDDDTETET  Auto Negotiston: main window.
i : | v[ : |nununumu4m |Disable 'l
Signal Rate: | 100M SmartCard MAL: OI’, select Setup s All
Duplex: IHaIf 'l 802.3 format SmartCards to Configure
Network IPs... | LLC: |nu |nu |nn all ports (or multiple ports)
at one time.
| Connected COM 2 Speed 38400 | |'D Connected g
.1345 Setup All SmantCards [_[O]x]
Inclex - Auto Flaras
(Huk Siot Port) Card Model Speed Duples Negatiate contral Protocal | Dy
oo - ¢o1,01,013 ML-7710 100 Half Dizable Disakle All Os an|
002 - (o ,02,01) ML-FT10 100k Half Dizable Dizable All 0= on|
003 - (01,035,013 ML-7710 100 Half Dizable Disakle All Os an|
004 - (o ,04,017 ML-FT10 100k Half Dizable Dizable All 0= on|
4| | 3
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Configuring Multiple Ports at Once

You can use the Setup All SmartCards window to configure the attributes for multiple

ports. Select Setup > All SmartCards from the SmartApplications main window:

Indles - CardModel | Speed | Duplex Auto Flow | byotocol | Destination MAC | SmartCare's MaC ‘Smar‘tcard's IPAPK | Router
({Hub Zlot Port) Megotiste Control

001 - (01,01,013 | ST-6405 10M Helf Al0s | 000000000002 | OOODOOODO0OY | 000000000000  000.000
002 - (01,0201) | ST-6410 10M Hlf &I0s | 00000000O0O0! | 0OODOOODO0OZ | 000.000,000.000  000.000
003 -(01,0301) | SX-7410 10M Halt Disable | Disable | 4I0s | 000000000003 | 000000000003 | 000.000,000.000  000.00(
004 - (01,04,01) | Wh-3415 &l0s | 0000DON0ONO4 | DO0O0ODO00004 | 000000000000 | 000000
005-(01,0501) | S¥-7210 10M Helf Disable | Disable | 4I0s | 000000000005 | 000000000005 | 000000000000  000.000
006 - (01,0501) |  Sx-7205 10M Half Disable &10s | 000000000007 | OOODOOODOOOS | 000.000,000.000  000.000
007 -(01,07,01) | ML-7710 10M Halt Disable | Dizable | AI0s | 000000000006 | 000000000007 | 000.000,000.000  000.00(
008 - (01,08,01) | ML-7710 10M Half Disable | Disable | Al0s | 000000000008 | 000000000008 | 000000000000 | 000000
009 - (01,080,013 | AT-9025 Full Al0s | 000000000009 | 000000000009
010 - (01,101,010 | wi-3408 &10s | 00000000 000S | 000000000004 | 000.000,000.000 | 000.000
011 - (012,013 |  ML-7710 10M Hlt Disable | Dizable | 4I0s | 00000000000B | 00000000000B | 000.000,000.000  000.00(
012 - (0143013 | ML-7710 10M Half Disable | Disable | Al0s | 0000000000OC | 000000O000OC | 000000000000 | 000000
013- (0144013 | L3-6710 10M Helf Al0s | 000000000000 | 0O000O0O00O0OD | 000.000,000.000  000.000
014 - (01,15,01) |  AT-9185C 155M Ful &10s | 0000000000CE | 0000000000 0E
015-(01,17,01) | AT-9155C 155M Ful &10s | 00000000000F | 0000000000 0F
016 -(01,48,01) | ML-7710 10M Half Disable | Disable | 4I0s | 000000000010 | 000000000010 | 000000000000 | 000000
017 - (01,2001 | ML-7710 10M Helf Disable | Disable | AI0s | 000000000041 | 000000000041 | 000.000,000.000  000.000
| .

Changing Cell Values

Certain cells are locked and their field values cannot be modified. These fields are
highlighted in yellow in the Setup All SmartCards window.

To modify unlocked cells, use the following steps, depending on field type.

To modify Speed, Duplex, and Protocol fields:

1 Click on a cell to outline it.

2 Rightclick on the cell to display the popup menu and select a value.

5 5etup All SmartCards

=] B3

Incles - Avta Flomay
(Huk Siat Part) Card Model Speed Duplex Negtiate contral Protocol | D
o1 - (04,01 ,017 ML-7710 10 Half Dizahle Dizahle Ald=s 00
002 - (01 02,017 ML-7710 100 Lo Dizakle Dizahle Alds 00
003 - (01 03,017 ML-7710 100m Dizahle Dizahle Ald=s 00
004 - (01 04,017 ML-7710 100m Half Dizahle Dizahle Ald=s 00
| | b

Note: On LAN-3300A/3301A modules:

* Half-duplex currently is not supported.

*  When selecting speed values, High specifies Gigabit (1000Mbps), Low speci-
fies 100Mbps. To set 10Mbps, use the card attributes tab.
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To modify Destination MAC and IP/IPX fields:

To modify these fields:
* Destination MAC
e  SmartCard’s MAC
*  SmartCard’s IP/IPX
* Router’s IP/IPX

1 Click on the cell.

2 Enter the new value.

To modify the *Net IPs/+Ring field:

Click on the cell to highlight it.
Right click on the cell to display the popup menu.

Select * Network IPs to open a popup menu and modify the Network IPs for Next
Hop tests.

4 Select + Ring Properties to open a popup menu and modify values for Token Ring
networks.

If either Network IPs or Token Ring does not apply to the port, the option is greyed out on
the popup menu.

To change all the field values in a column
You can change a field value globally for all ports.

Note: You must specify MAC and IP fields individually by port.

1 Click the column header to highlight the entire column.
2 Right-click on the header. A popup show available options.

3 Select an option. All cells in the column change to the selected value.
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Configuring a Ports Individually

You can configure ports individually by using the port attributes tabs in the main window.
Each tab displays options appropriate to the network topology of the selected port (see the
following sections for descriptions of options).

},*SmaltApplicalions - C:\Program Files\5martApplications\0ne_to_One.sig M=l B3

File  Actions Setup Bun Help

2|5g =

Yendar Mare: IVendor Product Name:  [Product

| (0] =, | =

JE| &

EER

-

Throughput [LatEfEy Packet Loss Back-to-back
Mamy o .

Source Avwailable Ports

[Hub, Slot, Port] [Hub, Slat, Port)

Destination

=1 =]

0, 02.01) .

10301 |

Index - (Hub.Slat Part)

[oor-@roron ;I
=I%;

=

4001 - (0101.01) AE004 - (01,04,01) |

© Tt « 1taM

Use the port attributes tabs
fo configure test ports one

Card Type:  FastCard  Pratocal: Im Edit.. | " Flow Control by one.
CardModel ML7710  Destination MAC: [000000010107 | Auto Nagoliation:
Signal Fate: lm SmartCard MALC: IM IDiSE‘bl'3 jv
Duplex: m 802.3 format

Network IPs... | LLE: Wlﬁ'ﬁ

| Connected COM 2 Speed 38400 | |'D Connected g

1 Select the ports for the test from the main window (if not yet done). The tabs display
the two ports (source and destination) you selected last.

E Note: Ensure that these are the ports you wish to use in your test.

2 Select each tab in turn, and define the following:
*  MAC addresses. For routers, this is the MAC address of the local router port. If

you are doing 1 to Many/Many to 1 tests, you must define addresses for each card
in the test.

*  All other information relevant to the selected port type, such as:
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Token Ring properties for Token Ring cards.

Line and ELAN parameters for ATM cards.
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Configuring Ethernet Ports

=

When you select an Ethernet port, the port attribute tab displays Ethernet setup options.

Note: For Ethernet cards, SmartApplications sends out Ethernet 802.3 test frames.

b0 - [01.01.01)  WeaB004 - (071,04,01] |

Card Type:  FastCard  Pratocal: I.-'i‘-.II 0z vI Edlif... | [ Flow Cartral

Card Model.  ML-7710  Destination MAC: |DDDDDDD1D1D1 Auto Negatiation:

Sigral Fate: |1IZIIIIM vI SmantCard MALC: |DDDDDDD1D4D1 |E'i$c"'3'E :I'

Duples: IHaIf "’I a0z 3 farmat -
Metwork [Pz... LLLC: IEIEI IEIEI IEIIZI

|D Caonnected o

| Connected COM 2 Speed 33400

Ethernet Options (Port Attributes Tab)

Table 5-4 lists the options on the port attribute tab for an Ethernet port.

Table 5-4. Ethernet Options (Port Attributes Tab)

Field Description

Card Type The card type, such as Fast Card for 100Mb.

Card Model The card model number, such as ML-7710.

Signal Rate The port’s transmission rate in megabits per second. You set the rate for each port in a pair
separately. For Ethernet cards, possible values are: 10, 100, and 1000.

Duplex The port’s duplex mode. Possible values for Ethernet are Full and Half.
Note: Half-duplex currently is not supported on the LAN-3300A/3301A modules.

Protocol Select the protocol for the port.

The protocol you select shows or hides other fields on the tab. If you select IP or UDP, the
SmartCard's IP and Router's IP fields appear. If you select IPX, the Source Net and
Destination Net fields appear.

When testing a router, you must select either IP, UDP, or IPX. Options such as the All 0s
option refer to the packet contents (excluding MAC addresses).

Note: You must set the same protocol within a port pair. For example, you cannot configure

the transmitting port for IP and the receiving port for UDP.
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Table 5-4. Ethernet Options (Port Attributes Tab) (continued)

Field

Destination MAC

Description

Specify the MAC addresses used. Default addresses correspond to the port numbers. For
example, for Ports 1 and 2 the Destination MAC are 000000000001 and 000000000002
respectively. To specify a different MAC address, enter a different value in the field. Repeat
this process until all the addresses are specified correctly for your test pairs.

Special conditions

®  When testing a router, this value is the MAC address of the local router port.

®  When testing a switch, this value is the MAC address of the destination SmartCard.

SmartCard MAC

The MAC address of the sending port.

SmartCard's IP

Enter the IP address of the port displayed on the tab. The SmartCard IP address should have
the same network address as the router port to which the port is connected, but with a
different host address.

Router's IP Enter the IP address of the router port to which the port is connected. If you are testing a
switch, you can use the default value.
Note: If you change direction in the port selection area of the main window, the
Destination MAC and SmartCard MAC and SmartCard's IP addresses remain unchanged in
the port attributes tab for each port. Be sure to verify that these fields reflect the correct
addresses.

Source Net The 4-byte network address of the transmitting port.

Destination Net

The 4-byte network address of the router port (for router testing) or receiving port (for
switch testing).

Flow Control

Enables traffic flow control.

Note: This field appears only for SX-7x10 and GX-1405 SmartCards. When this box is
checked and the SmartCard receives a pause frame, the card will stop transmitting for the
number of slot times specified in the pause frame. Default is Off (unchecked).

Auto Negotiation

Auto-negotiation (AN) provides a means for the communicating interfaces at each end of a
link (the link partners) to exchange information about their speed and duplex capabilities,
and so to achieve the best possible mode of operation. The information exchanged in the
AN protocol is kept in memory registers termed MII registers. Values for this option are:

Continues —>
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Table 5-4. Ethernet Options (Port Attributes Tab) (continued)
Field Description

Auto Negotiation | Disable

(Continued) Sets register 0 and register 4 to the user-selected flow control, speed, and duplex (if
applicable) settings. Sets register 0 to Disable AN on this port. With this option, the port
does not participate in the AN protocol.

Force

Sets register 0 and register 4 to the user-selected flow control, speed, and duplex (if
applicable) settings. Sets register 0 to Enable AN on this port and sets the appropriate bit to
signal a restart of the AN process.

802.3 Format For Ethernet cards, SmartApplications sends out Ethernet 802.3 test frames. You can edit
the LLC (IEEE 802.2) header by selecting this option, then entering the desired values in
the three entry fields.

Field Offset Description
First 15 Destination Service Access Point (SSAP)
Second 16 Source Service Access Point (SSAP)
Third 17 Control Byte (LLC frame type)

Metwork [Pz... |

Click to open the Network IPs dialog. This allows you to define the contents of RIP
(Routing Information Protocol) packets. RIP packets are used to update routing tables and
are sent when testing over multiple hops.

.1)5Nels' IPs - [01.03.02] [ LAN-62004 )

Met IP [ 3000 [ 0d [ 200 | D00
oo

oo | | _cees |
ooo
ono
ooo
ooo
ooo
ooo
ono

(uRm Rl B ny RS, B =N WA )

.
-
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Configuring Token Ring Ports

When you select a Token Ring port and the Show Card Attribute box is checked, the port
attribute tab displays Token Ring setup options.

002 - (01,02,01) | b0z - (01.02.01] )

i~ Token Ring Status
Card Type:  Token Ring Protocal: I.-'l'-.ll Dz "I Edit:. | e O Tgk Bel
o Early Token Releass

Card Model TR-B405  Destination MALC: IUUUUUDUUUDDE Az Station

Signal Bate: |4 =] SmartCard MALC: IUUUUUUUUUUUE Use LLE. Frames
Mo Monitor Poll:

Diuples: IHaIf vI Ho SRa
Praperty... |

M etwark, IP=... |

Token Ring Options (Port Attribute Tab)

Table 5-5 lists the options on the port attribute tab for a Token Ring port.

Table 5-5. Token Ring Options (Port Attributes Tab)

Field Description

Card Type Displays the card type, in this case Token Ring.

Card Model Displays the card model number (TR-8405).

Signal Rate Select the transmission rate in megabits per second. For Token Ring

cards, possible values are 4 and 16.

Duplex Select the duplex mode. For Token Ring both TXI or TKP are
allowed.
Protocol Select the protocol for the port.

The protocol you select shows or hides other fields on the tab. For
example, if you select IP or UDP, the SmartCard's IP and Router's
[P fields are displayed. If you select IPX, the Source Net and
Destination Net fields are displayed.

When testing a router, you must select either IP, UDP, or IPX.
Options such as the All 0s option refer to the packet contents
(excluding MAC addresses).

Note: You must set the same protocol within a port pair. For
example, you cannot configure the transmitting card with IP and the
receiving card with UDP.
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Table 5-5. Token Ring Options (Port Attributes Tab) (continued)

Field

Destination MAC

Description

For router testing, this is the MAC address of the local router port.
The SmartCard's MAC destination address must be set to be the
MAC address of the router port to which the card is connected.

For switch testing using 1 to Many or Many to 1 tests, this is the
MAC address of the destination port.

SmartCard MAC

The port’s MAC address. MAC addresses are 48 bits long, usually
written as 6 bytes in hexadecimal. For simplicity, set this to match
the port number in the SmartBits system. For example, port 1 would
be 00 00 00 00 00 01 for the transmitter and port 2 would be 00 00 00
00 00 02 for the receiver.

SmartCard's IP

(This field and the Router’s IP field appear when you select IP or
UDP in the Protocol field.)

Enter the port’s IP address. The SmartCard’s IP address should have
the same network address as the router port to which the port is
connected, but with a different host address.

Router's IP Enter the IP address of the router's port to which the port is
connected. If testing a switch, this field can be the packet contents.
Source Net The 4-byte network address of the transmitting port.

Destination Net

The 4-byte network address of the router port (for router testing) or
receiving port (for switch testing).

Buttons — Status Pane

This pane on the tab for a Token Ring port shows the port’s current status (for example,
whether Early Token Release is enabled). It reflects the settings from the Token Ring

Properties window.

Network IPs

Click to open the Network IPs dialog. This allows you to define the contents of RIP
(Routing Information Protocol) packets. RIP packets are used to update routing tables and
are sent when testing over multiple hops.

Property

Click to open the Token Ring Properties dialog, which allows you to define the properties
of the Token Ring port (see “Defining Token Ring Properties” on page 76).
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Defining Token Ring Properties

To specify properties for the Token Ring port, click the Property button on the port
attributes tab for a Token Ring port. This opens the Token Ring Properties window.

ID-ﬁTuken Ring Properties - [02.10.01] [ TR-3405 ]

— Token Ring Properties
[ Send Monitor Polls

[T Usze SR

[ Allow Early Token Releaze

MAL Device Frame Type——— oK |

" Part & LLC test frames

% Station = SHAP frames ﬂl

= ourze Eoutesddiessing

Designatars: |E2 Fo

Fr et Fath

SR field length: I2 j (% Eraadeast Syztem Offzet; IEI bute
Largest frame allowed: IBruadcast ‘l ) HerrBroadzast

= Address Eattnal

{%1 Al rautes return

£ Sinlepath et

= Mireckam
) Hutanite SH s
%) Betur SR

Table 5-6 lists the options in this dialog.

Table 5-6. Token Ring Properties Dialog

Field

Send Monitor Polls

Description

Enables the card to send out standby monitor polls in response to
active monitor polls.

Allow Early Token
Release

For 16MHz operation only, allows the SmartCard to release a
token prior to receiving its own transmitted frame back. This can
improve throughput, especially for small frames.

Use SRA

Select to create the source routing field for Token Ring frames.
The fields used to enter source routing information become active.

When SRA is enabled, the source address for the frame is
automatically modified (before transmission) so that its uppermost
bit indicates to the network that the frame contains source routing
information. You must ensure that the field contents are correct—
for example, the length specification must be valid for it to be
interpreted correctly by the network devices.

Port
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Table 5-6. Token Ring Properties Dialog (continued)

Field

Station

Description

When selected, configures the SmartCard port as a station.

LLC test frames

Select this radio button to use LLC test frames in the test.

SNAP frames

Select this radio button to use SNAP frames in the test.

Source Route Addressing Area

The control bytes (first two bytes) in the Designators field are automatically updated
when you select any combination of options in this area of the window.

Table 5-7 lists the Source Route Addressing fields.

Table 5-7. Source Route Addressing Fields

Field Description
Designators Defines how you want to route source packets. Enter hexadecimal
values directly into this field or make selections from the other
fields in the Source Route Addressing area. As you select other
fields the Designators field reflects the changes in hexadecimal
code for:
SRA Length
Largest frame allowed
Address Control => 2-byte control field
Return Path
Direction
SRA field length Enter or select the length of the routing information field in bytes,

including the control field. Range: 2 to 30 bytes.

Largest frame
allowed

Enter or select the largest frame size that can be transmitted
between two communicating stations on a specific route.
Available values are: 516, 1470, 2052, 4472, 8144, 11407, 17800,
and Broadcast. The Broadcast setting is normally used in explorer
frames.
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Table 5-7. Source Route Addressing Fields (continued)

Field

Access Control

Description

This bit specifies the route through the network that the frame
should travel. Options are:

Broadcast

Select this radio button if you want the frame transmitted along
every route in the network to the destination station (often
resulting in many copies of the frame).

When you select Broadcast, the Number of Hops field displays.
Select this option to test the Token Ring source routing number of
bytes that will be in the system offset.

Non-Broadcast

Select this radio button if you want the segment number fields to
contain the specified route through the network that the frame is to
travel.

System Offset
Enter the number of bytes offset by the source routing information
inserted by the DUT into each frame.

Return Path

This bit defines a single path return or return through all available
paths. Options are:

All routes return
Select this radio button for a single path return.

Single path return
Select this radio button for return through all available paths.

Direction
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This bit determines whether the of ring numbers and bridge
numbers in the routing information field are read from left to right
or right to left by the network devices.

Outgoing SRA
Select this radio button for the bridge to interpret the routing
information field from left to right

Return SRA
Select this radio button for the bridge to interpret the routing
information field from right to left.
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Configuring ATM Ports

When you select an ATM port, the port attribute tab display ATM options.

e 014 (011601 | e ma - @1 13.01) |

Card Model; AT-3155C Fill Pattern: IP b

EL&M Marme: Im Destination MAC: IM
Connection Type: | 5VE - SmartCard MAL: IM
Encapsulation:  [EXEXHNGE ~ ] SmatCardsIP:  [000.000.000.000

Line Param... | EL&M Param... | Destination IP: Im

Summary of Steps to Configure an ATM Port

Use the following steps to configure an ATM port using the port attributes tab:

1 Set up the line parameters. Click Line Param to open the Port Configuration win-
dow.

Set up the protocol. Click ELAN Param to open the ELAN Registration window.
Add and configure at least one ELAN from the ELAN Registration window.

Specify the MAC addresses for the local router port and the SmartCard, and other
options, by using the port attributes tab.

E Note: See “Set up ATM I-to-Many/Many-to-1 Tests with PVYC CLIP” on page 123 for
additional information on setting up ATM tests.

ATM Options (Port Attributes Tab)

Table 5-8 lists the options on the port attributes tab for an ATM port.

Table 5-8. ATM Options (Port Attributes Tab)

Field Description
Card Model Displays the model number of the card, such as AT-9025.
ELAN Name This field is displayed if you select SVC for the Connection Type

field and 802.3 for the Encapsulation type.

Select the name of the ELAN you want to use for the test. This field
is blank if you have not yet set up any ELANSs. Click the ELAN
Param button to access the ELAN Registration window to set up
ELANS.
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Table 5-8. ATM Options (Port Attributes Tab) (continued)

Field

VPI-VCI

Description

This field is displayed if you select PVC for the Connection Type
field. Enter the contents in decimal or hexadecimal of the header
portion of the cell.

Connection Type

The type of virtual circuit for the connection between the SmartBits
chassis and the device under test. This field controls the options
available in the Encapsulation field. The possible values for
Connection Type are:

SvC
Switched Virtual Circuit. The connection is established only when
needed.

PVC
Permanent Virtual Circuit. The connection is permanently
established.

SmartCard's IP

(This option is active when you select PVC for the Connection Type
field.) Enter the port’s IP address. The SmartCard’s IP address must
have the same network number and subnet address as the router port
to which the port is connected. Use the IP address of the outer port
with its last digit modified as the IP source address of the port.

Destination IP

(This option is active when you select PVC for the Connection Type
field.) Enter the IP address of the receiving SmartCards.

Encapsulation
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The possible values for this field depend upon the value set for
Connection Type, as follows:

If Connection Type is PVC, the possible values for Encapsulation
are:

* SNAP
* (ClassicIP
* VC Mux Routed

If Connection Type is SVC, the possible values for Encapsulation
are:

* SNAP

¢ 802.3 (Ethernet)
* Classic IP

*  VC Mux Routed

For Bridged RFC 1483: Select SNAP.

Continues —>
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Table 5-8. ATM Options (Port Attributes Tab) (continued)

Field

Encapsulation
(continued)

Description

For RFC 1577 or Routed RFC 1483 (using Routed SNAP, IP, or
UDP protocols): Select Classic IP.

VC Mux Routed: VC Multiplexing creates a binding between an
ATM VC and the type of the network protocol carried on that VC.
Thus, there is no need for protocol identification information to be
carried in the payload of each AALS CPCS-PDU. This reduces
payload overhead and can reduce per-packet processing. VC
multiplexing can improve efficiency by reducing the number of cells
needed to carry PDUs of certain lengths. (RFC2684).

SNAP (Subnetwork Access Protocol) uses the subnetwork and
performs data transfer, connection management, and QoS selection.

Fill Pattern

The protocol to use for the payload. If you selected PVC for the
Connection Type, the fill pattern is IP or UDP.

Destination MAC

For switch testing in 1 to Many / Many to 1 tests, this is the MAC
address of the destination port.

For router testing, this is the MAC address of the local router port. If
you do not specify an address, you will get zero throughput. The
SmartCard's MAC destination address must be the MAC address of
the router port to which the port is connected—for example, a MAC
destination of 08 00 02 06 89 22 for the transmitter and 08 00 02 12
27 22 for the receiver.

SmartCard MAC

Buttons

Line Param

The MAC address of the SmartCard. MAC addresses are 48 bits
long, usually written as 6 bytes in hexadecimal. For simplicity, set
this to match the port number in the SmartBits system. For example,
port 1 would be 00 00 00 00 00 01 for the transmitter and port 2
would be 00 00 00 00 00 02 for the receiver.

Click this button to access the Port Configuration window, to specify physical interface
parameters such as framing and loopback, as well as other ATM protocol information.

ELAN Param

Click this button to access the ELAN Registration window, to specify LAN Emulation
client information and to register ELANSs.
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Defining ATM Line Parameters

Use the Port Configuration dialog to define the physical interface for the ATM card. It
contains the following tabs:

Line Params
Use this tab to specify physical interface parameters, such as framing and loopback. See
“Line Params Tab” on page 83.

SSCop
Use this tab to specify the UNI version and timer values for SSCOP. See “SSCOP Tab”
on page 87.

UNI

Use this tab to specify the UNI version and various timer values for UNI. Currently used
for point-to-point only, the UNI configuration offers the standard user-side timers and a
special testing teardown timer. See “UNI Tab” on page 89.

ILMI
Use this tab to define the method used by an ATM card to acquire its 20-byte ATM
address from the network device to which it is connected. See “ILMI Tab” on page 91.

Eil'-‘url Configuration - [D1.15,01] [ AT-9155C ) E3

— DUT Configuration

Line Params | 5500P | UM 1LMI] ATM ARP | als |
—Framing——————— [~ TwClock Sounce——————
Cancel |
[T I—— - | [Intemal I

—Loopback——————— [~ Enared Cell Handling
| Disabled =] | Correct and Recei 7]

[v CellScrambliing W HEC Coset

Idle Call Header: [00 00 [00 [oo]
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Line Params Tab

Table 5-9 lists the options on the Line Params tab of the ATM Port Configuration dialog.

Table 5-9. Line Params Tab — ATM Port Configuration Dialog

Field Description
Framing Select to define the physical layer of the frame. Possible values are:
Mode e AT-9025 25 Mbps SmartCard

ATM 25 Indicates direct cell mapping at 25.6 Mbps.
* AT-9015 DS1 SmartCard
e DSI1 Cell - Maps the ATM cells directly into the DS1 frame with
no intermediate mapping.
* DS1PLCP - Maps the ATM cells into PLCP frames and maps the
PLCP frames into the DS1 frame.
* AT-9020 E1 SmartCard
e EI1 Cell - Maps the ATM cells directly into the E1 frame with no
intermediate mapping.
* E1 PLCP - Maps the ATM cells into PLCP frames and maps the
PLCP frames into the E1 frame.
* AT-9034B E3 SmartCard
e E3 Cell - Maps the ATM cells directly into an E3 G.832 frame
with no intermediate mapping.
e E3 PLCP - Maps the ATM cells into the PLCP frames and maps
the PLCP frames into an E3 G.751 frame.
*  AT-9045 DS3 SmartCard
e DS3 Cell - Maps the ATM cells directly into the DS3 frame with
no intermediate mapping.
e DS3 PLCP - Maps the ATM cells into PLCP frames and maps the
PLCP frames into the DS3 frame.
*  AT-9155C ATM OC-3c 155 Mbps
e OC3 - For SONET, OC-3c type of optical carrier line.
e STMI - Enables the European STM 1 framing method (equiva-
lent to OC-3c¢)
®*  AT-9622 ATM OC-12¢ 622 Mbps SmartCard

* OCI12 - For SONET, OC-12c type of optical carrier line. The
SmartCard maps the ATM cells directly into a SONET OC-12c
frame.

e STM4 - Enables the European STM-4 framing method (equiva-
lent to OC-12c¢). The SmartCard maps the ATM cells directly into
an STM-4 frames.
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Table 5-9. Line Params Tab — ATM Port Configuration Dialog (continued)

Field Description
Tx Clock This field does not apply to the AT-9025 SmartCard, which uses only an
Source internal clock. Specifies the clock against which you want to run the tests.

Possible values are:

Internal
Uses an internally generated clock as the transmit clock.

Loopback
Uses the recovered (received) clock as the transmit clock.

Loopback Specifies the type of loopback to be used. Possible values are:

Disabled
No loopback is used. This is the normal operating mode of the device.

Local
Loops card output back to the card's input.

Remote
Traffic returns to the remote machine.

Errored Cells | Specifies the action to take for cells with errors. Possible values are:

Handling Drop Errored Cells

Drops all cells that have a header error as determined by the HEC byte.

Receive Errored Cells
Receives all cells even if they have errors.

Receive and Correct Errored Cells
Receives and corrects all cells with single-bit header errors.
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Table 5-9. Line Params Tab — ATM Port Configuration Dialog (continued)

Field

Buildout

Description

This field applies only to the AT-9015 DS1 and AT-9045 DS3
SmartCards. Select to change possible values for the electrical output of
the SmartCard to either:

1  Accommodate the length of the cable with which you are testing or,

2 Specify the amount of attenuation to apply to the signal.

AT-9015 DS1

¢ (Cable Lengths
* <=133 Feet
Pulse shaping for cable lengths up to 133 feet.

e >133, <=266 Feet
Pulse shaping for cable lengths more than 133 feet and up to 266
feet.

e >266, <=399 Feet
Pulse shaping for cable lengths more than 266 feet and up to 399
feet.

*  >399, <=533 Feet
Pulse shaping for cable lengths more than 399 feet and up to 533
feet.

*  >533, <=655 Feet
Pulse shaping for cable lengths more than 533 feet and up to 655
feet.

¢  Buildout Attenuation Values

e -75dB

Pulse shaping to generate -7.5 dB of attenuation.
* -150dB

Pulse shaping to generate -15.0 dB of attenuation.
e -225dB

Pulse shaping to generate -22.5 dB of attenuation.

AT-9045 DS3

¢ Cable Length

e <=225Feet
Pulse shaping for cable lengths up to 225 feet.
e >225 Feet

Pulse shaping for cable lengths more than 225 feet.
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Table 5-9. Line Params Tab — ATM Port Configuration Dialog (continued)
Field Description

Line Coding This field applies only to AT-9015 DS1 and AT-9020 E1 SmartCards.
Select the type of encoding to be used for the line. The possible values are:

AMI

Uses AMI line encoding.

B8ZS

DS1 mode using B8ZS line encoding. (AT-9015 only).

HDB3

E1 mode using HDB3 line encoding (AT-9020) only.
Line This field applies only to the AT-9015 SmartCard. Select the framing
Framing mode for the physical layer. The possible values are:

D4

Uses D4 line framing.

ESF

Uses Extended Super Frame line framing.
Cell When checked, the payload of the cells is scrambled to facilitate cell
Scrambling delineation. Most ATM devices require this feature to be on.

HEC Coset When checked, exclusive ORs the HEC with the bit pattern 0x55. Most
ATM devices require this feature to be on.

Idle Cell Specifies the header contents (4-bytes in hexadecimal) of the ATM idle
Header cell payload that is transmitted when no data cells are being transmitted.
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SSCOP Tab

Table 5-10 lists the options on the SSCOP tab of the ATM Port Configuration dialog.

Click the Default button to reset all timers to the SmartApplications default values.

.l)ii Port Configuration - [01.,15.01]) [ AT-9155C )

— DT Configuration

Line Paramg

| unt] | aTM are | oK |

Cancel

faw. CC: |4— Tirmer CC: W

bz, P |25— Tirmer Kesp Alive: W

Max STAT: [67 Timer Idie: [15000

Max. Reseq: I'IE— Timer Mo Response: W

Max Rx Windows: |32— Timer Poll: IT"'EU—

(Ir Millizecondsz) Drefauilt |

Table 5-10. SSCOP Tab — ATM Port Configuration Dialog
Field Description

Max. CC Enter the maximum number of transmissions of a BGN, END, ER, to RS
PDU. Valid maximum value is 2 3> -1 (over 4 billion).

Max PD Enter the maximum number of SD PDUs that may be sent before sending a
POLL PDU. Value must be in the following range: 1 < Max PD < 25.

Max. Enter the maximum number of list elements placed in a STAT PDU. Value
STAT must be an odd number in the following range: 3 < Max STAT < 67.

Max. Enter the maximum receive resequencing queue depth in the following
Reseq range: 1 < Max Reseq < 16.

Max. Rx. Enter the maximum number of unacknowledged SD PDUs that may be
Windows received. Value must be in the following range: 1 < Max Rx Windows < 32.

Timer CC Enter the interval between transmission of BGN, END, RS, and ER PDUs as
long as acknowledgment to these PDUs has not been received.

Timer Enter the maximum time spent in the transient phase where POLL or STAT
Keep Alive | PDUs may be lost.
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Table 5-10. SSCOP Tab — ATM Port Configuration Dialog (continued)

Field

Timer Idle

Description

Enter the maximum time spent in IDLE phase before reverting to transient
phase.

Timer No
Response

Enter the maximum time interval during which at least one STAT PDU must
be received. Default is 10,000 ms for UNI 3.0; 7,000 ms for UNI 3.1.

Timer Poll
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Enter the interval between transmission of POLL PDUs. Default is 100 ms
for UNI 3.0; 750 ms for UNI 3.1.

Note: Timer values must not be zero.
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UNI Tab

Table 5-11 lists the options on the UNI tab of the ATM Port Configuration dialog.
Table 5-12 on page 90 lists the UNI timers.

Click the Default button to reset all timers to the SmartApplications default values.

.ljﬁPurl Configuration - [01.15,01] [ AT-9155C ) E

— DUT Canfiguration
Lire Params | 5SCOP |

Yersion; |3.'I ger 'I T303: |4EIEIEI T308: IEEIEIEIEI
T30 |1 Q000 T332 |4|:|EI|:I T322: |4|:||:IEI
T398: |4EIEIEI T3593: |1 4000 T316: |12EIEIEIEI

T317: |150000 T303: {10000 TEEI[dCIWI"IZhD

Cancel

NE| 1LM1] aTM 4P | Ll

[Irn Millizeconds) Default |

Table 5-11. UNI Tab — ATM Port Configuration Dialog
Field Description
Version Possible values are 3.0 User or 3.1 User (for SmartBits ATM cards).
Txx UNI timers. See Table 5-12 for descriptions.
Note: 7398 and 7399 will be implemented in a future release.
Teardown | Enter the timer value (mandatory). This value is the time between teardowns

(call release requests) when resetting tests. A minimum of 10 milliseconds is
recommended to avoid test failure.

Note: Timer values must not be zero.
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Table 5-12. UNI Timers

Default
Timer Timeout | State of Call Cause for Start and Stop
T303 4s Call initiated Start: SETUP sent.
Stop: CONNECT, CALL PROCEEDING, or
RELEASE COMPLETE received.
T308 30s Release Request Start: RELEASE sent.
Stop: RELEASE COMPLETE or RELEASE
received.
T309 10s Any stable state Start: SAAL disconnection. Calls in the active state
are not lost.
Stop: SAAL reconnected.
T310 10s Outgoing Call Start: CALL PROCEEDING started.
Proceeding Stop: CONNECT or RELEASE received.
T313 4s Connect Request Start: CONNECT sent.
Stop: CONNECT ACKNOWLEDGE received.
T316 2 min. Restart Request Start: RESTART sent.
Stop: RESTART ACKNOWLEDGE received.
T317 <T316 Restart Start: RESTART received.
Stop: Internal clearing of call references.
T322 4s Any call state Start: STATUS ENQUIRY sent.
Stop: STATUS, RELEASE, or RELEASE
COMPLETE received.
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ILMI Tab

Table 5-13 lists the options on the /ILMI tab of the ATM Port Configuration dialog.

Click the Default button to reset all values to the SmartApplications defaults.

EiFurt Configuration -

— DT Canfiguration

{01.15.01) [AT-9155C )

bdethod: IDynamic reqigtration j

Cold Start Timer: |5EIEIEI
Reaqizter Timeaut Timer: IEEIEIEI

End System IdentifieES): [0 [00 fo0 [oo oo [oo’

(I Milligeconds) Default

Table 5-13. ILMI Options — ATM Port Configuration Dialog

Field

Method

Description

Select the method by which you want to register ILMI information.

Dynamic registration
Assigns the SmartCard address using information from the switch and
from the SmartCard.

Static registration
You define the 20-byte ATM address of the SmartCard. You must
also manually define the ATM address to the switch.

If you select Dynamic registration, the following fields appear:
¢ Cold Start Timer

® Register Timeout Timer

¢ End System Identifier (EST)

If you select Static registration, the following fields appear:

®  Prefix

* ESI

* Sel
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Table 5-13. ILMI Options — ATM Port Configuration Dialog (continued)

Field Description

Cold Start Defines the interval between ILMI Cold Start TRAP requests sent to

Timer the switch when no network prefix has been registered. Default is
5000 ms.

Register Defines retransmission interval of address registration SET requests

Timeout Timer when no acknowledgement is received from the switch.

End System Six bytes in the 20-byte ATM address for identifying the end station

Identifier (ESI) (SmartCard in this case) on a particular user-to-network interface.

The first five bytes are user-definable. SmartApplications
automatically sets the sixth byte to a value that represents a specific
SmartCard.

Note: Timer values must not be zero.

Prefix The first 13-bytes of the ATM address.

Sel This field is disabled.
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ATM ARP Tab

Table 5-13 lists the options on the /ILMI tab of the ATM Port Configuration dialog.

EiFurt Configuration - [01.15.01] [ AT-9155C ]
— DT Canfiguration

Line Params | SSCOP | UNI| ILMI - ATM &RP 0K |
ARF Server ATM Address: Cancel |

IEIEIEIEIEIEIEIDEIEIEIEIEIEIEIDDDDDDDDDDDDDDDDDDDDDDDDD

Inter ARP Gap [mz]: IEDDD
Inter Call Gap [mz]: IEEIEIEI
ARP Retnies: |3

Table 5-14. ATM ARP Options — ATM Port Configuration Dialog
Field Definition

ARP Server ATM The ATM address of the ATM ARP Server that must be running in
Address the system under test. This address must be a valid address of the
ATM ARP Server for Classical IP services to work properly.
Right-click on the field to copy/paste contents.

Inter ARP Gap The time in seconds between successive ARP request
transmissions. It is recommended that you keep this value larger
than 0 to avoid flooding the ATM ARP server with excessive ARP
requests.

Inter Call Gap The time in seconds between successive call setup for calls trying
to resolve the same destination IP address. It is recommended that
you keep this value larger than O to avoid overloading the
switching device under test.

ARP Retries Number of ARP retries to attempt before giving up.
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Defining ATM ELAN Parameters

To configure the ATM port, you must add and register an ELAN, if none exists. Before
you register an ELAN, ensure that:

1 ILMIis up or has already obtained the ATM address of the SmartCard.

2 SSCOP/UNI is up (that is, SSCOP in Data Transfer Ready State, and SAAL in Connected
state). The LEC has to set up SVCs to communicate with the LECS and LES.

You define and register ELANs by using the ELAN Registration window. Table 5-15 lists
the fields in the window.

LS ELAN Registration - (01.15.01) [AT-9155C ) |

— Parameters
ELAMN Mame: l% ELAM 1 -
MALC Address: |IZIIZIEIIZIEIEIEI1 OF
ELAM Type: IElhernel j
ELAN MTU [byte) |1515 =l
Control Timeout [zec): I 10 j
ARP Retry Count: I'I j
E;-:peu:ted ARP Responze I 1 j
Time [gec]:
EL&M Initialization M ethod
it b ethod: I Marmal j
LECS/LES Address:
|EIIZIEIEIIZIIZIIZIEIIZIEIEIEIEIEIEIIZIDDDDDDDDDDDDDDDDDDDDDDDD
ok | LCancel Apply Delete
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Table 5-15. Options in the ELAN Registration Window

Field Description

ELAN Name Select the name of an ELAN that you want to join. The name must
exactly match (case-sensitive) one of the ELAN names specified on
the device under test.

MAC Address The 6-byte MAC address of the LAN Emulation Client on the ATM
SmartCard.

ELAN Type LANE 802.3 is the only type currently supported.

ELANMTU Specify the maximum transmission unit of this ELAN.

ARP Retry Count

Number of ARP retries to attempt before giving up.

Expected ARP
Resp. Time

Time to wait before retrying to send another LE_ARP or expiring
(time out).

Init Method

Select the ELAN initialization method to match the setting of the
device under test. The possible methods are:

Normal

Default method. The LEC (LAN emulation client) on the ATM
SmartCard attempts to contact the LECS (LAN emulation client
server) at the default address specified by the ATM Forum to obtain
addressing information of the LES and BUS.

LECS Direct
Allows you to directly input the ATM address of the LECS. Use this
field if LECS does not reside at the default address specified by the
ATM Forum.

LES Direct

Allows you to input the ATM address of the LES. This method can
be used when no LECS service is available and the ATM address of
the LES is known.

LEC/LES Address

This field is greyed out if you select Normal for the Init Method
field. Enter the ATM address of the LEC or LES.

SmartApplications User Guide

95



96

Chapter 5: Set Up Tests
Configure Test Ports

Configuring WAN Ports

When you select an WAN port, the port attribute tab display WAN options.

{049 - (04,0500 | fii 053 - (04,07.01] |

Card Type:  T1 chwM Protocal: IIF'[Nl_ vI Edit... | - Frame Relay —]
Card Modst 'WN-34414 Destination MAC: [000000040701 Line Mode:  [Csu/0¢x]

SmanCard MAC: [000000040501 Line Rate: [ 544 12
SmanCard's |P:  [000.000.000.000 | | ENSaR-TvRe: [Routed =]
WAN Pt Setup | Destination P[00 o0 oo | | PLEF[32

| Connected [P 10.100,15.212 Port 16385, i@ Connected i

Table 5-16 lists the options on the port attribute tab for a WAN port.

Table 5-16. WAN Options (Port Attributes Tab)

Field Description

Card Type Displays the type of SmartCard for that port, in this case Frame Relay.
Card Model Displays the model number of the card, such as WN-3405.

Protocol Select the protocol for the port.

Values such as All 0s refer to the packet contents.

If you select IP or UDP for this field, the Smart Card’s IP and
Destination IP fields appear.

If you select IPX, the Source Net and Destination Net fields appear.

You must assign the same protocol within a port pair. For example, you
may not configure the transmitting port for IP and the receiving port for
UDP.

SmartCard's Enter the IP address of the SmartCard port. The SmartCard’s IP address
P must have the same network number and subnet address as the router
port to which the port is connected. Use the IP address of the router port
with its last digit modified as the IP source address of the port.

Destination IP | Enter the IP address of the receiving SmartCard.

Source Net The 4-byte network address of the transmitting card.

Destination Net | The 4-byte network address of the router port (for router testing) or
receiving port (for switch testing).
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Table 5-16. WAN Options (Port Attributes Tab) (continued)

Field Description

Destination For switch testing using 1 to Many or Many to 1 tests, this is the MAC

MAC address of the destination port.
For router testing, this is the MAC address of the local router port. If
you do not specify an address, you will get zero throughput. The
SmartCard's MAC destination address must be set to the MAC address
of the router port to which the card is connected—for example, the
destination MAC address is 08 00 02 06 89 22 for the transmitter and 08
00 02 12 27 22 for the receiver.

SmartCard The MAC address of the SmartCard. MAC addresses are 48 bits long,

MAC usually written as 6 bytes in hexadecimal. For simplicity, set this to

match the port number in the SmartBits system. For example,
transmitting port 1 would be 00 00 00 00 00 01 and receiving port 2
would be 00 00 00 00 00 02.
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Table 5-16. WAN Options (Port Attributes Tab) (continued)

Field

Line Mode

SmartApplications User Guide

Description

This field is the same as the Line Physical Mode field on the Line tab of
WAN Port Setup window. If you change the value at the WAN Port
Setup window, the new value will be displayed here.

WN-3405 SmartCard

Select how you want to define the equipment mode (according to the
V.35 specification) within the Frame Relay User/Network interface.
Normally, the SmartCard is configured as DTE.

DTE
User side (also referred to as CPE or Customer Premises Equipment).

DCE
Network side

WN-3415 SmartCard

Select how you want to define the equipment mode within the Frame
Relay User/Network interface. Normally, the SmartCard is configured
as CSU/DSU.

CSU/DSU

Channel Service Unit/Data Service Unit (also known as Customer
Premises Equipment). Defines the SmartCard port as residing on the
customer (subscriber) side of the T1/E1 connection.

NET
Network side. Defines the SmartCard port as residing on the network
side of the T1/E1 connection.

WN-3420 SmartCard

Select how you want to define the electrical characteristics of the T1
interface. Normally, the SmartCard is configured as CSU/DSU.

CPE

Channel Service Unit/Data Service Unit (also known as Customer
Premises Equipment). Defines the SmartCard port to emulate the
customer (subscriber) side of the T1/E1 connection.

NET
Network side. Defines the SmartCard port to emulate the network side
of the T1/E1 connection.
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Table 5-16. WAN Options (Port Attributes Tab) (continued)

Field

Line Rate

Description

Applies only to the V.35 interface of the WN-3405 SmartCard.

This field is the same as the Line Rate (kbps) field on Line tab of the
WAN Port Setup window. If you change the value at the WAN Port
Setup window, the new value will be displayed here.

Select a line rate from 19.2 to 8192 Kbps. This value sets the internal
clock rate.

Encapsulation
Type

Select an encapsulation type to be used for the Frame Relay payload.
This field is the same as the Encapsulation Type field on Address tab of
the WAN Port Setup window. If you change the value at the WAN Port
Setup window, the new value will be displayed here

None
No encapsulation is used to send traffic. Select when source and
destination ports both use Frame Relay.

Bridged
Select if the device you are testing is a bridge.

Routed
Select if the device you are testing is a router.

DLCI

The Data Link Connection Identifier for this PVC.
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Defining WAN Port Parameters

As part of configuring a WAN port, you must specify the port’s physical parameters. You
do this using WAN Port Setup window. This window includes the following tabs:

Encapsulation
Use to select either Frame Relay or Point-to-Point Protocol (PPP).

Line (WN-3405, WN-3415 T1, WN-3420 E1)
Use to configure the physical characteristics of the port.

EIA Leads (WN-3405 only)
Use to select or deselect control signals on the V.35 line interface.

LMI (Frame Relay only)
Use to select a Link Management Interface (LMI) signaling protocol.

Address
Use to configure protocol addresses.

Line tab in WAN Port Setup window for WN-3415 SmartCard

L5WAN Port Setup - (01.05.01) [ WN-3415) |

— Line Physical Mode — Other
& CsU/DsU Encoding: MRZ hd
" MET

tir. Inter Frame Flags [1-127): I 1
[+ CRC Enabled

— Line Parameters

Laophack: | Disabled =]
i+ CRC16
Line Buildout: |<= 133 Feet j e p—
Line Framing: IESF j
Line Cading: IBBZS j ¥ Zem InsertionD eletion
Transmit Clock sounce: IL':":'F' Tirmed j Charnel.. |

)4 | Caticel
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Line Tab (WN-3405)

With a WN-3405 Frame Relay SmartCard, use the Line tab of the WAN Port Setup
window to define the line rate and other physical characteristics.

Specify the line mode (DTE or DCE) first, then line encoding. If you use the WAN
SmartCards to both send and receive data, use the Line Clock options to synchronize the
sending SmartCard's data with the receiving SmartCard's clock.

Note: In a SmartCard test pair, you must configure one card as a DCE and one as a DTE.

Line Physical Mode

Select how you want to define the equipment mode (according to the V.35 specification)
within the Frame Relay User/Network interface. Normally you configure the SmartCard
as a DTE.

* DTE
User side (also referred to as CPE or Customer Premises Equipment).
* DCE

Network side

Line Clock

Select these radio buttons to synchronize the sending card with the clock on the receiving
card on a WN-3405 SmartCard.
* Tx Clock Src

Select the transmit clock source for the SmartCard. SmartApplications automatically
selects the External (default) radio button for Clock if you select DTE or the Inter-
nal radio button if you select DCE.

* Rx Clock Src

Select the type of clock source for the receiving SmartCard. If you select DTE Smart-

Applications automatically selects the External radio button for the Line Clock. If

you select DCE you must select which source you want for the clock.

e Internal — The SmartCard provides the clock internally for the receiving Smart-
Card.

* External (SCTE - 113) — Circuit 113 by default, a function (signal) on a V.35
connector pin, provides the clock for the receiving SmartCard.
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Tx Clock Polarity

Select how you want the source port to transmit data in relation to clock timing. Since
the HDLC controller transmits data on rising edges only, when you change the clock
polarity to Falling Edge, the clock phase shifts 180 degrees with respect to the data.

* Rising Edge — Rising edge of the transmit clock coincides with the boundary of a
bit cell.

* Falling Edge — Rising edge of the transmit clock coincides with the middle (cen-
ter) of a bit cell. Select this option only if you use an external or isolated (buff-
ered) copy of the transmit clock.

Rx Clock Polarity

Select the edge of the receive clock on which to sample received data.

* Rising Edge — Samples received data on the rising edge of the receive clock.
* Falling Edge — Samples received data on the falling edge of the receive clock.

Line Rate (kbps)
Select a line rate from 19.2 to 8192 Kbps. This value applies to the V.35 interface. The
value in this field sets the internal clock rate.

Other

Use these fields to specify additional parameters, such as line encoding and CRC, on a
WN-3405 SmartCard:

Encoding

Select the encoding type for the V.35 interface. Possible values:
* NRZ - Non-return to zero.
e NRZI — Non-return to zero inverted.

Min. Flags Between Frames

Select the number of flags (7E hexadecimal pattern) to be inserted between transmit-
ted frames. The maximum value is 127.

CRC Enabled

Check this box to enable HDLC frame CRC generation. This field applies to transmit-
ting traffic only. When receiving traffic, the SmartCard always checks for CRC char-
acters.

*  Checked — Enables the CRC (cyclic redundancy check). If checked, you can
select either 16-bit or 32-bit CRC generation.

*  Unchecked — Disables CRC generation. The SmartCard's receive path still looks
for CRC:s at the selected (but greyed out) size.
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Zero Insertion/Deletion

Check this box to enable HDLC bit stuffing. This field applies to transmitting traffic
only. When receiving traffic, the SmartCard always performs bit unstuffing.

*  Checked — Enables HDLC zero-bit stuffing for transmitting data and zero-bit
unstuffing for receiving data, to help distinguish a byte of data from a flag byte.

*  Unchecked — Disables zero-bit stuffing and transmits raw (unencoded) data. The
SmartCard's receive path still performs bit unstuffing.
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Line Tab (WN-3415 / WN-3420)

With a WN-3415 or WN-3420 SmartCard, use the Line tab of the WAN Port Setup
window to define the physical characteristics of the port.

In a SmartCard point-to-point test pair, you must configure one card as a CSU/DSU and
one as a NET. Specify the line mode (CSU/DSU or NET) first, then line encoding.

L5WAN Port Setup - (01.05.01) [ WN-3415) |

| LMP I gddressesl

— Line Physical Mode — Other
& CsU/DsU Encoding: MRZ hd
" MET

tir. Inter Frame Flags [1-127): I 1
[+ CRC Enabled

— Line Parameters

Loopback; I Dizabled j
i+ CRC16
Line Buildout: |<= 133 Feet j e p—
Line Framing: IESF j
v Zero Inzertion/Deletion
Line Coding: IBBZS j WV
Transmit Clock sounce: IL':":'F' Tirmed j Charnel.. |

)4 | Caticel

Line Physical Mode

Select how you want to define the equipment mode within the Frame Relay User/Network
interface. Normally, the SmartCard is configured as CSU/DSU.

e CSU/DSU

Channel Service Unit/Data Service Unit (also known as Customer Premises Equip-
ment). Defines the SmartCard port as residing on the customer (subscriber) side of the
T1/E1 connection.

e NET

Network side. Defines the SmartCard port as residing on the network side of the T1/
E1 connection.
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Line Parameters

¢ Loopback

Specifies the type of loopback to be used.

* Disabled — No loopback is used. This is the normal operating mode of the device.
* Local — Loops the SmartCard's output back to the SmartCard's input.

* Remote — Loops the SmartCard's input back to the SmartCard's output.

®*  Buildout

Select to change the electrical output of the SmartCard to either 1) accommodate the
length of the cable with which you are testing or 2) specify the amount of attenuation
to apply to the signal.

For the WN-3420 only: Select the type of cable with which you are testing:
Coax Normal, Cat-5 Normal, Coax High Loss, Cat-5 High Loss.

Possible values for Buildout Cable Length:

<=133 Feet Pulse shaping for cable lengths up to 133 feet.

>133, <=266 Feet Pulse shaping for cable lengths more than 133 ft. and up to 266 ft.
>266, <=399 Feet Pulse shaping for cable lengths more than 266 ft. and up to 399 ft.
>399, <=533 Feet Pulse shaping for cable lengths more than 399 ft. and up to 533 ft.
>533, <=655 Feet Pulse shaping for cable lengths more than 533 ft. and up to 655 ft.

Possible values for Buildout Attenuation:

-7.5dB Pulse shaping to generate -7.5 dB of attenuation.
-15.0dB Pulse shaping to generate -15.0 dB of attenuation.
-22.5dB Pulse shaping to generate -22.5 dB of attenuation.

¢ Line Framing
Select the framing mode for the physical layer. Possible values:
* D4 - Uses D4 (Super Frame) line framing.
* ESF — Uses Extended Super Frame line framing.

* Line Encoding
Select the type of encoding to be used for the line. Possible values:

*  AMI - Uses AMI (Alternate Mark Inversion) line encoding.
*  BS8ZS — Uses B8ZS line encoding. (WN-3415 only)
* HDB3 - E-1 mode using HDB3 line encoding. (WN-3420 only)

Transmit Clock Source
Specifies the clock against which you want to run the tests.

¢ Internal — Uses the SmartCard's internally generated clock as the transmit clock.

®* Loop Timed — Uses the received clock as the transmit clock.
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Other

Use these fields to specify additional parameters, such as line encoding and CRC.

Encoding

Select the type of encoding to be used for the line. Possible values:
* NRZ - Non-return to zero.
* NRZI - Non-return to zero inverted.

Min. Flags Between Frames

Select the number of flags (7E hexadecimal pattern) to be inserted between transmit-
ted frames. The maximum value is 127.

CRC Enabled

Check this box to enable HDLC frame CRC generation. This field applies to transmit-

ting traffic only. When receiving traffic, the SmartCard always checks for CRC char-

acters.

*  Checked — Enables the CRC (cyclic redundancy check). If checked, you can
select either 16-bit or 32-bit CRC generation.

*  Unchecked — Disables CRC generation. The SmartCard's receive path still looks
for CRC:s at the selected (but greyed out) size.

Zero Insertion/Deletion
Check this box to enable HDLC bit stuffing. This field applies to transmitting traffic
only. When receiving traffic, the SmartCard always performs bit unstuffing.

*  Checked — Enables HDLC zero-bit stuffing for transmitting data and zero-bit
unstuffing for receiving data, to help distinguish a byte of data from a flag byte.

*  Unchecked — Disables zero-bit stuffing and transmits raw (unencoded) data. The
SmartCard's receive path still performs bit unstuffing.
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Channel Selection

Use the Channel Selection dialog box for Fractional T1 and E1. Select up to 24 channels
per SmartCard pair. This is the maximum number of 64 kbps circuits allowed on the T1
line to transmit and receive frames. If you select all of the channels, the line’s entire
bandwidth is used.

a5 Channel Selection E |

Channel

g =] Select Al |
o _ Ceasr |
12
13
14
15
16
17
18
19
20
21
22

23 =
VENE-| |

To select all channels

Click the Select All button.

To clear all channel selections
Click the Clear All button.
To select a range of channels

¢ Hold down the left mouse button and drag the mouse.

¢ Right click within the highlighted area. Use the popup menu to check or uncheck the
items you wish.
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Synchronizing WAN SmartCard Clocks

To transmit data, you must synchronize the clocks in the sending and receiving ports in
the test pair. Lack of synchronization can cause aborted frames and/or CRC errors when
transmitting flags, because the receiving SmartCard can mistake the flags for a frame or
abort sequence.

The following conditions can disrupt clock synchronization:
® Two ports in a test pair not set to the same clock polarity
¢ Delays from mismatched cables
® Induced noise
¢ Internal delays
¢ Long cables (over 10 feet)
E Note: Bit cell width shrinks as frequency rises. Since cable and internal delays are a
function of the cable length, they are constant.

In DTE mode, some routers may try to recover their transmit clocks based on incoming
data. If this occurs, the falling edges of the transmit clock (which is derived from the
receive clock) may have excessive jitter. To avoid this, select Falling Edge for the receive
clock so that the sampling edge coincides with the middle of the bit cell period.
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LMP Tab

Use the LMP tab of the WAN Port Setup window to define the characteristics of the Link
Management Interface protocol. All the displayed values are industry-standard defaults. If

you modify these default values, you can restore them by clicking the Defaults button.

Table 5-17 lists the options on the LM P tab of the WAN Port Setup window.

#iWAN Port Setup - [01.05.01] [ WN-3415 ) |
Encapzulation[FR Dnl_l,l]l Line i L | gddressesl
Link. Management Pratocol; IDisaI:uIed j

Logical Port Type:

DOTE Full Palling Cycle [M397 k1] IE
Monitored Events Count [M393/mk 3] |4

DTE Link Integrity Yerification Timer [T331/0T1]: |1 il jl [sec]
DCE Paolling Yenfication Timer [T3924nT2): I'I A j’ [gec]

{unI DTE =

Default |

Ok | Cancel |

Table 5-17. LMP Tab (WAN Port Setup Dialog)

Field Description

Link Management | Select an LMP signaling method. The signaling method must match

Protocol what is configured in the connected device.

Logical Port Type | Select the UNI DTE (User Side) or the UNI DCE (Network Side).
When connecting to a Frame Relay Switch, this value normally will
be UNI DTE.

If LMP is enabled and you configure the port as CSU/DSU, set this
field to UNI DTE. If you configure the port as NET, set this field to
UNI DCE.
DTE Full Polling Sets the number of polling cycles to complete before a Full Polling
Cycle Status Inquiry Message is sent by the DTE.
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Table 5-17. LMP Tab (WAN Port Setup Dialog) (continued)

Field

Monitored Events
Count

Description

Sets the number of Reliability Error events or In-Channel Signaling
Protocol Error events that can occur before a link is considered
inactive.

DTE Link
Integrity
Verification
Timer

Sets the frequency in seconds that Status Inquiry Messages are sent
when configured as a DTE.

DCE Polling
Verification
Timer
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EIA Leads (WN-3405)

These radio buttons correspond to the physical pins on the connector.

Table 5-18 describes these options.

Table 5-18. EIA Leads Tab (WAN Port Setup Window)

Field

DCE

Description

Use these radio buttons to turn on or off:
e Data Set Ready (DSR)

e C(Clearto Send (CTS)

e Data Carrier Detect (DCD).

These signals apply only when Physical Line Mode is set to DCE.

DTE

Use these radio buttons to turn on or off
e Data Terminal Ready (DTR)
*  Request to Send (RTS)

These signals apply only when Physical Line Mode is set to DTE.

Note: The following signals are currently not supported:
e Test Mode (TM)

* Remote Loopback (RL)

e  Local Loopback (LL)
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Address Tab

Use the Addresses tab to define IP and MAC addresses for the port and gateway.

L5WAN Port Setup - (01,05,01) [WN-3415 ) =]

MAC Address: | 000000000000

IP Address: {000, 000.000.000

Hetmask: | 255. 255. 255,000

Gateway: | 000.000.000.000

Fing Target: {000, 000.000. 000

¥ Send Ping Packet
™ Send SHMF packet
™ SendBIF packet
[+ Fepl to all ARP requests

Encapzulation Type: IHu:uuted 'l

Ohe ping packet every I 3 geconds

Ohe SMMP packet ey I 3 zeconds

One RIF packet evemy I 3 seconds

OF Cancel

Table 5-19 lists the options on this tab.

Table 5-19. Address Tab (WAN Port Setup Window)

Field

MAC Address

Description

Enter a source MAC address for sending Ethernet protocol frames,
when the selected encapsulation type is Bridged (Ethernet).

IP Address

Enter an IP address for sending IP protocol frames.

Netmask

Enter a subnet mask.

Gateway

Enter the next hop IP address for the network.

Ping Target

Enter the target IP address for the Ping packets.

Send Ping packet

When checked, Ping packets will be sent to the Ping Target at the
rate in seconds that you enter in the a Ping Freq field.

Send SNMP
packet
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Table 5-19. Address Tab (WAN Port Setup Window) (continued)

Field Description

Send RIP packet When checked, RIP broadcast packets will be sent to out on all PVCs
on the above subnet at the rate (in seconds) you enter in the RIP Freq
field.

Reply to all ARP When checked, ARP replies will be sent in response to all ARP

requests requests not destined for configured streams on the specified IP

address or the IP address configured for the card.
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Encapsulation (FR only) Tab

Use the Encapsulation (FR only) tab to select the encapsulation type as Frame Relay or
PPP.

I5WAN Port Setup - (01,05,01] [ WN-3415 )

E—

Table 5-20 lists the options on this tab.

Table 5-20. Encapsulation (FR only) Tab (WAN Port Setup Window)

Field Description
Frame Relay Click to select Frame Relay.
PPP Click to select Point-to-Point Protocol (PPP).
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Router Testing

To test routers with SmartApplications, you use procedures that are similar to those used
to test other devices, with the following differences:

Switch Testing

When testing a switch, you select the test ports in the card attribute tab of the main
window. Normally you can use the default protocol settings. This is not true for router
devices.

Router Testing

SmartApplications needs more information since the DUT is routing the IP/IPX packets
routed to the destination port. To test routers successfully, you must manually edit the IP/
IPX headers by using the Network IPs window. The Next Hop test is an additional test
you can perform with a router.

Preliminary Setup for Router Testing

Before testing a router, do the following:
¢ Check Router Test on the Preference tab in the Test Setup window.
¢ If you want to do a Next Hop test:

1 Check the Next Hop Test box in the on the Preference tab.

2 Click the Network IPs button on the card attributes tab to access the Network IPs
window, where you enter next-hop IP addresses.

®  Obtain the MAC and IP addresses of the router ports involved in the test, and enter
them on the port attributes tab in the main window.

Router Test Configuration Fields

The port attributes tab contains fields that are specific to router tests. These are described
in Table 5-21 on page 116.
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Table 5-21. Router Test Configuration Fields

Field

Protocol

Description

The protocol for the port. Your selection here shows or hides other
options, as follows:

e If you select IP for the Protocol field, the SmartCard's IP field
appears.

e Ifyou select IP or UDP, the Router’s IP fields appears.

e If you select IPX, the Source Net and Destination Net fields
appear.

For router testing, select either IP, UDP, or IPX.

SmartCard’s IP

This field appears when you select IP or UDP for the Protocol field.
The IP addresses are entered in this field using dotted decimal
notation. The SmartCard IP address must have the same network
address, with a different host address, as the router port to which the
SmartCard is connected. For example, the SmartCard IP might be
192.168.100.2 for the transmitter and 146.72.1.2 for the receiver.

Router's IP

This field appears when you select IP or UDP for the Protocol field.
The DUT IP address must be the IP address of the router port
connected to the card—for example, the DUT IP address for the
transmitter matches the router port IP, which is 192.168.100.1. Also,
the DUT IP for the receiver matches the IP of the connected router
port, which in this example is 146.72.1.1.

Source Net

The 4-byte network address of the transmitting card.

Destination Net

The 4-byte network address of the router port (for router testing) or
receiving card.

Destination MAC

The SmartCard's MAC destination address must be set to the MAC
address of the router port to which the card is connected.

How the Router Test Runs

ARP learning At the beginning of each test repetition, every port involved in the test sends out a packet

packets to its test pair partner (using the test pair's MAC address). This should cause the router
under test to initiate an ARP exchange on the receiving ports to determine their MAC
addresses. All involved ports are set to recognize this ARP request when it comes in (by
using SmartCard triggers), and to respond with an appropriate ARP Reply (by using the
SmartCard Echo transmission mode). From that point, the router tables should be updated
and the test can continue.

Traffic through The transmitting port routes IP, UDP or IPX packets to the receiving port via the router to
the router the MAC and IP addresses specified on the card attributes tab on the main window.
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Set up Next Hop Tests

The Next Hop test assesses a router's ability to recognize the next hop address in packets
and update its routing table accordingly. In Next Hop tests, all receiving ports act as
virtual router ports whose IP addresses you define in the Network IPs window.

How the Test Works

Figure 5-8 illustrates the topology for a Next Hop test.

At the start of each test, the receiving port sends the router a RIP packet. This contains the
virtual router port (host) addresses you defined in the Network IPs window. These are the
addresses of the networks you want the card to advertise. The router updates its routing table
with these IP addresses (this is known as the learning phase).

Once the router's has updated its routing table, the transmitting SmartCard sends packets
containing the host addresses (from the Network IPs) window to the router.

Phase 1 e R e Phasze 2

- N Transmet Packets
FIF Packet wath with neteark IPs

Mext Hop IPs

I

10 191140 L
i
Rx SMARTEBITS
SmartCard Tx
[Wirual Router SmartCard
Port)
v/1EIT|'.1.1.IZI
Fusionmn iy ey
i . ™~
e iy - 4 ¥ \{x
A ain rk}'.\‘];}'. tr:'L Wirtual Metwark ‘iﬁ
et L B i 19371& NI

Figure 5-8. Diagram of Next Hop Topology
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Setting up the Test
To run a Next Hop test, you must enter the network IPs of the virtual routers (receiving
ports). Use these steps:
1 Check the Next Hop Test box in the Test Setup window.
2 In the SmartApplications main window, select IP or UDP or for the Protocol field.
3 Click the Network IPs button on the port attributes tab.

The Network IPs window displays.

4 Enter up to 15 valid network IP addresses. The network IP is formatted as a RIP
packet. The first three bytes represent a network address for a Class C IP address. The
last byte represents the host address and is not modifiable.
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Set Up IP/UDP/IPX Protocols

When you select a Layer 3 protocol of IP, UDP, or IPX in the Profocol field on a port
attribute tab, you must specify IP addresses for additional fields.

¢ If you select IP or UDP protocols, these fields are:
e SmartCards's IP
e Router's IP

¢ If you select IPX protocol, these fields are:
e Source Net

e Destination Net

For example, the figure below shows the SmartCard’s IP and Router’s IP fields in the port
attributes tab for a Gigabit card when IP has been set as the port protocol.

The following sections describe how to set IP addresses in different test situations.

Gigabit 006 - (01,03,02)  Gigabit 007 - [01.04,01] |

Card Type:  Gigabit Card Pratocal: I vI Bt | [ Flow Contral

Card Model  LAM-5200 Destination MAC: |DDDDDDDDDDDE Auto Negotiation:

Signal Bate: |1GB vI SrmartCard MAL: |DDDDDDDDDDD?‘ |[f'i$E"3'E :I'

Ciuples: IFu|| vI SmartCard's |P: IDDD.DDD.EIEID.I]EIEI
Wetwark [P | Router's [P: IDDD.DDD.EIEID.I]EIEI

To set up a Layer 3 protocol address

1 For routers:
Determine the MAC and IP addresses for each router port you are using in the test.
Enter them into the Destination MAC and Router IP fields respectively. MAC
addresses are in hexadecimal.

For switches:
You can use the default values.

Note: You must set the same protocol for a port pair. For example, you cannot configure
the transmitting port for IP and the receiving port for UDP.

2 Enter the SmartCard’s IP. Use the same network address as for the attached router
port, but with a different host address.
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Editing IPX Frame Format

You can customize IPX frame formats to define distant MAC addresses with distant IPX
network addresses, by using the port attributes tab in the main window:

Gigabit 003 - (01,02.01)  Gigabit 006 - (01,03,02) |

Card Type:  (Gigabit Card Protocal: Edi... | [~ Flow Conral
Card Model:  LAM-B2004 Destination MAC: IEIEIDEIEIEIEIDEIEIEIE Auta Megatiation:

Signal Rate: |1GE vI SmarCard MAC: |DDDDDDDDDDDE |Di3-ﬁt"E :|'

Duplex: IFull vI Source Met: IEIEIDEIEIEIEID
Metwark [Pz, | Destination Met: IEIEIDEIEIEIEID

| Connected IP 10.100.10.27 Part 16385  Connected

Follow these steps:
1 Select IPX from the protocol pull-down menu.
2 Click the Edit button. The IPX Header window displays:

|F Header

[P

Hop
Type
Dst Socket
Src Socket

o] | Lo e Y e

3  Enter the appropriate Hop type and socket values.
4 Close the IPX Header window by clicking the X button.

IPX requires that you provide a full address, including the distant network and the distant MAC.
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Editing UDP Frame Format

To customize the UDP format, follow these steps:

1
2

3  Enter the source (SrcPort) and destination (DstPort) port numbers in the correspond-

4

Select UDP from the protocol drop-down menu.
Click the Edit button. The UDP Header window displays:

IDP Header
LIDP
SrcFPort 0
DstFPort 0

ing UDP fields.
Close the UDP Header window by clicking the X button.

Example of Assigning Addresses for Protocols

Let us say you want to connect two SX-7410 SmartCards in Ports 1 and 2 to two ports of a

router. This example demonstrates how you might assign addresses for the protocols on
the card attribute tab.

1

Obtain the following addresses for the router's Port 1:

MAC address: 0000 AS E39100

IP address: 146.72.1.1
Enter the router's IP and MAC Destination on the appropriate port attribute tab.
Attach the SmartCard in Port 1 to the router's Port 1.

Assign the SmartCard's Port 1 IP address with the same network address but with a

different host address as the router's Port 1. SmartApplications automatically assigns

the SmartCard's MAC address.
SmartCard Port 1: 146.72.1.2
Smart Card MAC address: 00 00 00 00 00 01
You obtain the following addresses for the router's Port 2:
MAC address: 0000 A5 E291 00
IP address: 192.168.100.1
Enter the router's IP and MAC Destination on the appropriate port attribute tab.
Assign the SmartCard's Port 2 these addresses (for consistency):
SmartCard Port 2: 192.168.100.2
Smart Card MAC address: 00 00 00 00 00 02
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SmartApplications automatically issues the ARP exchanges to set up the router's ARP
table. The port attribute tab for Port 1 would look like this:

004 - (0104011 | |

Card Type:  Fast Card  Protocol; IIF' VI Edit.. | ™ Flaw Cantral
Card Model 537410 Destination MAC: IDDDDDDDDDDEM Auto Negatiation:

Sigral Fiate: |1IZIM vI SmartCard MALC: |DDDDDDD1D4D1 |[f'i3c"'3"B :I'

Diuples: IHa|f vI SmartCard'z IF: IDDD.DDD.DDD.DDD
Metwark [Ps... | Router's IP: IDDD.DDD.DDD.DDD
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Set up ATM 1-to-Many/Many-to-1 Tests with PVC CLIP

SmartApplications can perform 1-to-Many or Many-to-1 tests using ATM PVCs with
Classical IP encapsulation. When you set key parameters on the transmitting and receiving
cards correctly, SmartApplications will automatically generate the needed streams,
incrementing the VPI-VCI value and the Source IP Address in each stream.

Here is an example, with one transmitting port sending to three receiving ports.

| .
< DUT — | VPIVCE: 0/801

1
SmartCard 1
VPI-VCI: 0/800
Source IP: 192.168.81.2
AT-9015 SmartCard

to Many
SmartCard 2
VPI-VCI; 0/800
— source IP: 192.168.1.74

SmartCard 3

Source IP: 192.168.1.78

SmartCard 4
] VPLvCr: 0/802
Source IP: 192.168.1.84

Stream VPI-VCI
1 0/800
2 0/801
3 0/802

Resulting Test Streams Sent from SmartCard 1
Source |P Address
192.168.81.2
192.168.81.3
192.168.81.4

AT-9015 SmartCards

Figure 5-9. Setting up PVC CLIP I-to-Many or Many-to-1 Tests

With this one port-to-three-port configuration, SmartApplications will generate three
streams from the transmitting Card 1. In each stream, it will automatically increment the
VPI-VCI value in the cell header and the last octet of the Source IP address.

Setup Example

To set up this kind of test, use the parameters on the card attribute tab.

Figure 5-10 on page 124 illustrates the card attributes tab for the sending SmartCard and
the first receiving SmartCard. The following values have been set for the sending card:

Connection Type
Encapsulation
VPI-VCI
SmartCard’s IP
Destination IP

PVC

Classic IP

00 0800

192.168.81.2 (Source IP address)

192.168.1.74 (Target IP address for the first receiving card)
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In the setup for the sending SmartCard, you need to set the Destination IP Address of only
the first receiving SmartCard (in this example, Card 2).

In this example, the transmitting SmartCard will generate three streams. For each stream,
it will automatically increment the VPI-VCI value in the cell header and the last octet of
the Destination IP Address.

SmartCard 1 - Sending SmartCard

e 039 - (03.05.01) | vepipeo040 - (02.07.01) |

Card Model: AT-9015 Fill Pattern: IP i

WP W IDEDU Destination MAL: IUDUUUDD3D?D1

Connection Type: m SmartCard MAL: m

Encapsulation: IEIassiu: IP hd l SmartCard's |P: |1 92.168.081.002
Line Param... | ELAN|Paran.. | Destination IF: Im

On the sending card, you need to set
the Destination IP of only the first
receiving card (for 1-to-Many).

SmartCard 2 - 1st Receiving Card

eltyie039 - (03.05,01)  =kae040 - [03.07.01)

Card Model: AT-9015 Fill Pattern: IP i

YRIWC:  [Hex] Iw IUEDU Destination MAL: IUDUUUDD3E|5EI1

Connection Type: Iﬁ SmartCard MAL: IM

Encapsulation: IEIaSSic IP "l — SmatCard's IP: |192.158.UU1.U?4
Line Param... | ELAN|Paran.. | — Destination |F: Im

On each receiving card, the SmartCard’s IP
and Destination IP are set to identify the
source IP address for the card and the

IP address of the sending card.

Figure 5-10. Parameter Settings for 1-to-Many / Many-to-1 Tests with PVC CLIP (Example)
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Run Tests

This chapter explains the different phases of the test process and how to view, save, or
print test results.

In this chapter...

This chapter contains the following sections:

e Test Phases.....126

* Viewing Test Results.....127

*  Generating HTML Test Reports.....133

e Viewing and Printing ASCII Text Report Files.....136

e Viewing Log Contents.....149

[
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Test Phases

Test Phases

When you start a test, it goes through several phases, including:
¢ Initialization of the DUT
¢ Learning phase

® Load generation

Device Under Test Initialization

g

When the test starts, SmartApplications first sends out learning packets so that the switch
or bridge can learn which addresses are local and which addresses need to be forwarded.
After the learning sequence, the actual load testing begins.

Learning Phase Adjustments

Some DUTs fail to update forwarding tables when the default number of learning packets
is sent (the default is 3). If the DUT does not update the forwarding table correctly using
the default number of packets, you can increase the number of learning packets that are
sent through the DUT, between the SmartBits transmitting and receiving ports.

To increase the number of learning packets:

Select Setup > Test Configuration.

2 In the Test Configuration window, increase the value in the Learning Retries field.
(The default value is 3.) This parameter determines how many retries will be made
(with a one-second delay between retries) before determining if a single packet can be
forwarded correctly.

Note: When testing routers, SmartApplications initiates an ARP exchange to update the
router’s ARP table before starting the learning phase.

Load Generation

The test now runs on the DUT, starting with the first selected packet size and following
the defined test methodology.

All selected ports run concurrently.

SmartApplications User Guide



Chapter 6: Run Tests
Viewing Test Results

Viewing Test Results

You can view test results on the Results window in several ways:
® [Individual test tab — View results by test as the test runs.
® Reports tab — View a report of the test once it finishes.

® Log tab — View a running record of all repetitions of each trial of all tests.

Results Window by Test Tab

As soon as a test starts, SmartApplications displays the Results window for that test.
Figure 6-1 is an example of the Results window for the Acceptable Loss Throughput test,
with a chart showing test results.

E Note: You can also open the Results window by selecting File > View Results File from
the main menu.

L Results - Untitled M= B
Fie Edit Setup Run Help

@ll |§| |W| olglM Connected COM 2 Speed 38400

Acceptable Loss Throughput Test L
Test duration (sec): 10 Mumber of pairs: 2 Test Setup
Minimum frame size (byte): B4 Initial rate (%) 100,00
Maxirum frarme size (byte): 1518 Acceptable Loss (%) 1.00
Step frame size (byte): B4 Resolution rate (%) 0.50
"% Weasured On one receiving card onk fnde Uni-diractional
01,01,01)to  (01,03,M) to
Frame Size  Passed Rate(%)  (01,02,01) (01,04,01)
(pkstsec) (pks/sec)
100 -1D0M 100K - 1004
64 100.00 148810 148810 297620
128 100.00 84453 34453 168918 Counters
192 100.00 68562 585962 117924
256 100.00 45280 45280 90530
320 100.00 36765 36765 73530
384 100.00 30941 30941 51882
448 100.00 26709 26709 53418
512 100.00 23436 23436 46932
576 100.00 20873 20973 41945
640 100.00 18939 18933 37878
704 100.00 17285 17265 34530
768 100.00 15863 15863 31726
432 100.00 14671 14671 29342
896 100.00 13646 13646 27292
960 100.00 12785 12755 25510
1024 100.00 11973 11973 23948
1088 100.00 11282 11282 22664
1152 100.00 10666 10668 21332
1216 100.00 10113 10113 20226
1280 100.00 3615 9615 19230
1344 100.00 9164 9164 18328
1408 100.00 8754 3754 17508
1472 100.00 8378 e378____ere8]
<| [ Throughput A Latency A Packetloss /A Back-lo-back A Reporis A Log / I LIJ
|Ready ‘Frame size 1472 ‘Trial 1of 1 Rep: 1 ‘Passed'mﬂ 1] ‘Current' |Fa\|ed' G OVera” test results

Tabs open different Results windows, by test type

Figure 6-1. Results Window
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The Results window displays results as the test runs and until it finishes. It shows:
® The test setup, as specified in the Test Configuration window (upper part of window)
¢  Test counters (middle part)

®  Overall test results (status bar at bottom of window)

? To view the results of a different test:

Click one of tabs at the bottom of the Results window.

E Note: For latency test results, SmartApplications measures and yields results for both
store-and-forward devices and bit-forwarding (cut-through) devices, regardless of the
DUT’s actual characteristics. Use the results that are appropriate for the device type.

When the test is complete, the word Ready displays in the lower-left corner of the
window, and final results display in the lower-right portion.

Results Window — Menu Options and Buttons

You can use the following menu options and buttons in the Results window.

Table 6-1. Results Window — Menu Bar Options

Action Menu Bar Option Button

Opens a previously saved Results file. Open Results File

Saves the information in the Results window to a file. Save Results File

Copies the information in the Results window to the Copy Result
clipboard. You can paste the information to an
application such as MS Notepad ™ or MS Excel™.

Prints the contents of the active tab on the Results Print Result
window.

Stops the test.t Stop Test
Starts the test running. Start Test
Opens the Chart Wizard window, after you have Create Chart
selected data to chart.

EEEE E K5
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Results Window — Status Bar Fields

Table 6-2 lists the fields on the status bar of the Results window.

Note: The Passed and Failed fields are not used in the Latency and Packet Loss tests.

Table 6-2. Results Window — Status Bar Fields

Field Description

Frame size Size of frames being sent in this test.

Trial Number of the current trial.

Rep Number of repetition for the current trial.

Passed Percentage of traffic that passed the test without any packet loss.
Current Rate at which the current trial/repetition is being run.

Failed Last rate at which packet loss occurred.

Viewing the Results of Previous Configurations

»

You can view and print the test results that you saved from other configurations while still
in the current configuration.

To view the results of previous configurations:

N A W N =

Select File > View Results File from the menu bar. The Results window displays.
Select File > Open.

Select the .vts file containing the test results you want to view.

Click the Open button.

Click on a test tab to view test results.

Or, click one of the other tabs at the bottom of the Results window.
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Viewing and Printing Test Reports

What the detail
report shows

Detail report
formats

SmartApplications provides two types of report for each test type you run in a session:
¢ Detail report
¢  Summary report

In both report types, results are appended by packet size following each test trial. You can
produce individual reports for just one packet size.

Detail Reports

The detail report contains all results for every trial of each test type run during the test
session. For every packet size tested, SmartApplications appends the results of each trial
to a report table when the trial completes. You can view this table online or print it.

If you run all tests at once, the detail report contains results for all four tests. One report
table can hold up to 16384 rows (equivalent to many reports).

Detail reports show, by packet size, the test progress including:

¢  Current trial number

® Operation in process (transmitting, receiving, retrieving data)
¢  Current rate

¢ Passed rate

¢ Approximate percent of completion

Detail reports are available in two formats:

®  Tabular (default)
Displays results in columns by frame size.

®  Non-tabular
Displays results in sequence by frame size.
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To change to the non-tabular report format:

® Select Setup > Test Configuration from the main menu (see Figure 6-2 on
page 131).

® Open the Preference tab.

®  Uncheck the Create Tabular Report checkbox.

:lDé Setup Test Configuration

Test Configuration

—Application Options——— |~ Test Options
I Start Thioughput I~ Router Test | Hest Hep Tiest
Start Latenc
I 4 [¥ Stop On Eraor [+ Dizable ET Display

[~ Start Packet Loss

I Start BackioBack [~ Tear down ATM connection every frame size test
art BacktoB ac

Uncheck Create —————— | Create T abular Repart [~ WPIWCI Hex Format [~ Offered [actusl) Load
Tabular Report to . .
generate I’eSOI’tS in 7 gg:?ued ta SmartBits at [+ Keep Frame Relay PYC Active between Trials
the non-tabular s Delay After Transmit: |2 zEC

format (see

“Viewing and — SmartCard R eservation Options

Printing Test € Do not reserve any card upon connection

Reports” on page " Reserve all cards permanently throughout the session
130for examples for + Enable card reservation timeout IT [minite]

each test type.

— Report Filenames [no file extension)

Throughput: IThrDughp Latency: ILatenc_l,J
Packet Loss: IF'acketLo Back to Back: IBaktoBak

ak | Canicel |

Figure 6-2.  Specifying the Non-tabular Report Format

To view a detail report online
¢ C(Click the Reports tab of the Results window.
To print a detail report

® Select File > Print from the menu bar.
Note: For tabular reports only: You can only print data that is visible on your screen. If

the visible data on your screen exceeds physical page parameters, select File > Page
Setup from the menu bar and adjust your margins.
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Summary Reports

SmartApplications also generates a summary report for each test type run during a session.
These reports summarize the results for each packet size (as in the Scott Bradner result
format).

For each test setup, SmartApplications appends the results by packet size to the summary
report at the end of a trial.

See Figure 6-9 on page 139 for an example of the summary report for a Throughput test.

E Note: You must use an editor such as MS Notepad™ to view or print summary reports.

? To create a separate report for each packet size:

1 Select Setup > Test Configuration...

2 Rename the file in the Report Filenames pane of the Preference tab.
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Generating HTML Test Reports

You can generate test results in HTML format.
I’
} To generate an HTML Report:

1 Select Setup > HTML Reports Setup... from the main menu.
2 Use the HTML Reports Setup dialog to set up the report output.

.lzgfiSmaltApplicatiuns - C:\Program Files\SmartApplications\One_to_One.sig [Ml[=] E3

FE
F7

t W ame: IF'rcuduct
Ay )
Smartbite Eannestians.., [Stritk=E .

SmartCards Beservation... e
Throughput | L;Er?cry | Packet Loss Back-to-back

3 Check the Enable HTML Report checkbox to enable the HTML report.

The HTML Report Output Path field specifies the default location of the generated
HTML files. By default, these files are placed into a folder named html in the same
directory that contains the SmartApplications executable. You can also have them
written to another directory, if you wish. To do this, enter the desired path in the
HTML Report Output Path field.

i, HTML Report Setup

[+ Enable HTML Repart

HTML Report Output Fath ok |

[l
HTHML Feport Index File Name Cancel
|inde:<.htm|

Test Camment
|Back2Back Test 100Mbps

Figure 6-3. Setting the Path for an HTML Report

The HTML Report Index File Name identifies the default index file, index.html. This
file contains links to the individual test result files. These are the files that are created
each time the test is run, or for each test iteration by packet size.

These links are in the following format (see Figure 6-4 on page 134 for an example):

<month><date><hour><minutes><seconds>
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Test Type Test Results
Through Put MNow27100201
| ThroughPut | Now27160534
| ThroughPut |  Decl7094743

Figure 6-4. Example of HTML File Name Links

4  Use the Test Comment field to specify a Test Comment (see Figure 6-4 on
page 134). The contents of the Vendor Name and Product Name fields can be set in
the SmartApplications main window (Figure 6-5). (These fields also are used for

ASCII test reports.)

SmartApplications generates all other field information automatically.

:.',6 SmartApplications - C:\Program Files\SmartApplications\Dne_to_One.sig W=l E3

File Actions Setup Bun Help

Use these fields to set a “Vendor
Name” and “Product Name” to
appear in test reports.

=|@|8| <8 @2 2]

Wendor M ame:

['our Lab

| £

Throughput

Latency

Product Mame: IF'mduct —

Packet Lozz

Figure 6-5. Setting the Vendor Name and Product Name for Reports

Figure 6-6 on page 135 shows a sample HTML test report.
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Test Comment:

Throughput Test 121801

| Vendor Name: |Vendor

| Product Name: |Product

| Software Version: |Sma1tApp]ications Y250

| Test Configuration: |C:\Prog;ram Files\SmattBits\Smart Applications'\Besult\Bil sig

Date Tested: Mon Dec 17 09:48:16 2001
Library Version: 3.12-112

| Firmware Version: |6.61

| Serial Number: 63661500

| Test duration (seconds): | 10 | Number of pairs: | 2 | Mode: Ti-directional

| Throughput Measurements

| FrameSize | PassedRate(%) | (1,1, 1t0(1,2, Dipksisec) | (1,3, 1to (1,4, ipksisec) | Total

| 100M-100M | 100M-100M

e 100,00 | 148810 | 148810 | 297620

128 100.00 | 84459 | 84459 | 168918

Cow 100,00 | 58962 | 58962 | 117924

2% | 100,00 | 45290 | 45250 | 90580

B 100.00 | 36765 | 36765 | 73530

T 100,00 | 30941 | 30941 | 61882
Figure 6-6. Sample HTML Test Report
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Viewing and Printing ASCII Text Report Files

You can print a detail report that contains the results of one test at a particular packet size.
SmartApplications assigns default filenames to individual report files (Table 6-3).

Table 6-3. Default File Names for SmartApplications Tests

Test Type Default File Name
Throughput THROUGHP . nnn
Latency LATENCY .nnn
Packet Loss (Ethernet only) PACKETLO. nnn
Back-to-Back (Ethernet only) BAKTOBAK.nnn

In each file name .nnn is a hexadecimal number representing the test frame size. For
example, if you run a Packet Loss test in which packet size is 64 bytes, the filename will
be PACKETLO.040 where 040 is the hexadecimal equivalent of 64 decimal.

? To change the default file names:

You can change these default names (excluding the file extension):
1 Select Setup > Test Configuration...

2 Rename the file in the Report Filenames pane of the Preference tab.

| A Notes:

1 Summary reports use the file extension .ndt.

2 If yourepeat a test at the same packet size, SmartApplications overwrites the first
detail report. To avoid this, rename the report file before repeating the test.

? To print an individual test report (including a summary report):

1 Open an editor such as MS Notepad™.
2 Select the file you want to print using File > Open.
3 Select File > Print.
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Sample Reports — Throughput Test

Figure 6-7 is an example of the report for the Acceptable Loss Throughput test in the
tabular format.

Figure 6-8 on page 138 shows the test report in the non-tabular format.

Figure 6-9 on page 139 is an example of the summary report.

28 Results - C:\Program Files\SmartBits\5 martApplications\F 1Book1_xls |_ (O] x|
Fie Edit Help

D| | |§| |qxﬁn| °|;|M Connected COM 2 Speed 38400

1 |spirent Communications - SmarcBits Acceptable Loss Throughput Test Results

2

& Vendor Nane: Fendor This format shows test results with

4 Product Name: Product n A

L] Software Version: Smartdpplications ¥V 2.50 paCKet Sizes arranged In COIUmn fOI'mat.

6 Library Version: 3.12-112

7 Firmware Versiom: 6.61

8 Serial HMuwber: 63661500

9 Acceptable Loss Throughput test length: 10 seconds

10 Average of: 1 trial

11 Port pairs actiwve: 2

12 Mode: Uni-directional

13 Date: Mon Dec 17 08:15:40 2001

14

15 |Mawimum port-pair throughput with acceptable loss

16

17

18 |Frame size 64 1z8 19z 258 320 384 448 512 576 &40 704 768 832

19 |100Mb MaxRate 148810 54459 58962 45280 36765 30941 26709 23496 20973 18939 17265 15863 14671

20 |ivg % passed (with loss set) 100.00 1o00.00  lo0.00  lo0.00  100.00 lo0.00 100.00 100.00  100.00  100.00  lo0.00 100,00 100,00 1

21 |icceptable loss & 1.00 l.00 1.00 1.00 1.00 1.00 1.00 1.00 l.00 1.00 1.00 1.00 l.00

22 |ivg Tx Time(s) 10.002 10,00z 10.002 10,002 10,002 10.002 10.002 10.002 10,002 10.002 10.002  10.002 10,002 1

23

24 (01,01,01) to (01,0&,01) 148810 54453 53962 45290 36765 305941 26709 23496 20973 13939 17265 15863 14671

25 (01,03,01) to (01,04,01) 148810 54453 53962 45290 36765 305941 26709 23496 20973 13939 17265 15863 14571

26

27

28

29  |Frame size 64 128 192 256 320 384 445 512 576 &40 704 768 832

30 (01,01,01) to (01,02,01) i00.00 1lo00.00  lo0.00  lo0.00 100,00 lo0.00 100.00  100.00  100.00  100.00  l00.00 100,00 100,00 1

31 (01,03,01) to (01,04,01) 100.00 1o00.00  lo0.00  lo0.00  100.00 lo0.00 100.00 100.00  100.00  100.00  lo0.00 100,00 100,00 1

32

33 |icceptable Loss Throughput SIMMARY: Total Port-Pairs

M

35 |Frame size 64 128 192 256 3zo 354 448 al2 576 640 704 768 83z

36 |Maxiwuw Rate 297620 165518 117924 90580 73530 6l882 534La 46992 41946 37678 34530 31728 29342

37 |FP3 Passed Rate 297620 165518 117924 90580 73530 al88& 534La 46992 41946 37676 34530 317268 29342

38 |rercentage 100.00  100.00 100.00 _100.00 100.00 100.00 100.00 100.00 100.00  100.00  100.00  100.00 100,00 1
4| [\ Throughput A Latency A FacketLoss A Backlo-hack A Repors A Log / [
| | \ 7

Figure 6-7. Sample Detail Report for Throughput Test — Tabular Format
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2 Results - Untitled |_ (O] x|
File Edt Setup Bun Help
|§| | Jyp' °| 5' M Connected COM 2 Speed 38400
Individual Reports o

1 Spirent Communications - SmartBits Throughput Test Results _I

2
_3 P"Egﬂﬂr zam& ‘;engﬂr This format shows test results with

roduct Name: Product - s

5 Software Version: Swmartdpplications ¥ 2.50 paCKet sizes arranged in Sequence'

B Lihrary Version: 3.12-112

7 Firmware Version: 6.61

8 derial Mumber: 63661500

g Throughput test length: 10 seconds

10 Average of: 1 trial

11 Port pairs actiwe: 2

12 Mode: Uni-directional

13 Date: Mon Dec 17 11:36:22 2001

14

18 |Maximum port-pair throughput with no loss

16

17

18 |Frame size 64
19 |100Mb MaxRate 145810
20 |avyg % passed 100.00
21 |icceptable Loss % 0.00
22 |hwg Tx Time(s) 10.002
23

24 |ioL,01,01) to (01,0Z,01) 148810
25 |i{0L,03,01) to (01,04,01) 148810
26

27

28

29 |Frame size 64
30 |i{oL,01,01) to (0l,02,01) 100.00
31 |ioL,03,01) to (01,04,01) 100.00
32

33 |Throughput SUMMARY: Total Port-Pairs

34

35 |Frame size 54
36 |Maximm Rate 297620
37 |FPS Passed Rate 287620

38 |Percentace

100

.00
4 ﬂ Throughput A Latency A PacketLoss A Backto-hack A Reports A Log 7

I |

| Ready

|Frame size: 1472 ‘Tnal: 1of 1 Rep: 1

'Passed: 100.00

Figure 6-8. Sample Detail Report for Throughput Test — Non-tabular Format

SmartApplications User Guide
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Chapter 6: Run Tests
Viewing and Printing ASCII Text Report Files

a Throughput_ndtl - WordPad =1

File Edit “iew Inzett Fomat Help

D= S[a s 7= | &

F============== THROUGHPUT PERFORMANCE MEAIUREMENTS (10 seconds) s============

Vendor WName: Vendor

Product Namwe: Product

SJoftware Version: Swartipplications V 2.50

Test Configuration: C:WProgram Files)\3mwartBits'Swartlpplications) ResulthBill.sig
Protocol:

Date Tested: Mon Dec 17 12:05:16 2001

Library Version: 3.12-112
Firmmware Version: 6.61
Zerial Number: 63661500

The summary report shows overall
results by packet size.

64 byte frawes
intended send: 2976150
intended rate: 297620 [(pps)
total: 2976190
duration: 10 (sec)
total rate: 297619 (pps)
128 byte frames
intended send: 16891585
intended rate: 168918 (pps=s)
total: 165915858
duration: 10 (sec)
total rate: 1689158 (pps3)
152 byte frames
intended send: 1179244
intended rate: 117924 [(pps)
total: 1179244
duration: 10 (zsec)
total rate: 117924 (pps3)
For Help, press F1 e

b
7

Figure 6-9. Sample Summary Report for Throughput Test
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Viewing and Printing ASCII Text Report Files

Sample Reports — Latency Test

Figure 6-10 is an example of the Latency test report in the tabular format.

Figure 6-8 on page 138 shows an example of the test report in the non-tabular format.

Figure 6-9 on page 139 is an example of the summary report.

) Results - Untitled M=l E3
Fie Edit Setup FHun Help

D’*|| |§| |‘¥:Hn| °|5|M Connected COM 2 Speed 38400

Tabular Reports o

1 Spirent Communications - SmartBits Latency Test Results _I

2

El Vendor Name: Vendor

4 Product Name: Product

[ joftware Version: Smartdpplications ¥ 2.50

5] Library Version: 3.12-112

7 Firmware Version: 6.6l

g derial MNumber: 63661500

=] Latency test length: 10 seconds

10 hwerage of: 1 trial

11 Port pairs active: 2

12 Mode: Uni-directional

13 Date: Mon Dec 17 15:13:26 2001

14

15 |Mode: SmartMetrics Comp. Mode

16

17 |iCut Through)Port-Pair Latency in microseconds (us) [or ms where noted]

18

19

20 |Frame size 256 Z58 256 256 258 256 Z58 256 256 258 256 5lE 5la

21 |Percent load so.00 55.00 &0.00 &65.00 70.00 75.00 &0.00 85.00 an.oo0 95.00 1l00.00 50,00 55.00

22

23 |(o1,01,01) to {(01,02,01) 0.1 0.z 0.0 0.1 0.1 0.z 0.0 0.0 0.0 0.1 0.z

24 |{01,03,01) to (01,04,01) 0.1 0.z 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.1

25

26 | (Store and Forward)Port-Pair Latency in microseconds (us) [or ms where noted]

27

28

29 |Frame size 258 2568 256 256 256 258 2568 256 256 256 258 Sla sla

30 |Percent load so.o0 55.00 &0.00 &65.00 70.00 75.00 g0.00 85.00 an.oo 95.00 1l00.00 50.00 55.00

il

32 |(o1,01,01) to (01,02,01) NA N N Ni Na N N N Ni Na N N N

33 |(01,03,01) to (01,04,01) i i i Nk A i i i Nk A i i NL_

34

3

36

37

a -
4| v [, Throughput A Latency A, Facket Loss /4, Backto-back M Reports A Log / ]| LlJ
|Ready |Frame size: 768 |Trial Oof 1 Rep: 0 |Passed: Current: Failed: 4

Figure 6-10. Sample Detail Report for Latency Test — Tabular Format
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Viewing and Printing ASCII Text Report Files

2 Results - Untitled (- [O] <]
Eiler Edit Setup, Bur HElR

w’:|| |§| |sﬁlp| °|;|ﬂ| Connected COM 2 Speed 38400

Individual Reports o

1 Spirent Communications - SmartBits Latency Test Results _I
2

El Vendor Name: Vendor

4 Product Name: Produst

5 Software Version: Smartdpplications V Z.50

5} Library Version: 3.12-112

7 Firmware Version: &.61

=] Serial Mumber: 63661500

9 Latency test length: 10 seconds

10 Average of: 1 trial

11 Port pairs active: 2

12 Mode: Uni-directional

13 Date: Mon Dec 17 15:48:20 2001

14

15 |Mode: SmartMetrics Comp. Mode

16

17 |iCut Through)Port-Pair Latency in microseconds (us) [or ms where noted]

18

19

20 |Frame size Z56

21 |percent load 50,00

22

23 |i{o1,01,01) to (0L,02,01) 0.1

24 |{01,03,01) to (0OL,04,01) z

26 |(Store and Forward)Port-Pair Latency in microseconds (us) [or ms where noted]

Frame size
Percent load

256
50,00

28
29
30
31
32 |ip1,01,01) to (0L,02,01)
33 |i01,03,01) to (0L,04,01)
34
35
36

Na
N4

37
{=]
jﬂ Throughput A Latency A Packet Loss A Backto-back A Reports A Log /7

piS

K

|Perf0rmingtest setup for (1,3.1) and (1,4.1)...

Figure 6-11.

|Frame size: 768

|Tr\al: 1of 1 Rep: 0

|Passed: Current 0.00%% Failed: 4

Sample Detail Report for Latency Test — Non-tabular Format
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Viewing and Printing ASCII Text Report Files

Bl LatencyTest. 100 - WordPad =] 3
File Edit “iew Insert Format Help
D= (2] ea] 4] (@m] | =)

-

Epirent Commmanications — SmartBits Latency Test Results

Vendor Name: VWendor
Product Name: Product
Goftware Version: SmartlApplications W 2Z.50
Library Wersion: 3.12-112
Firmware Wersion: 6.61
Serial MNumber: 63661500
Latency test length: 10 seconds
bvrerage of: 1 trial
Port pairs actiwve: 2
Mode: Tni-directional
Date: Mon Dec 17 15:51:16 2001

Mode: SmwartMetrics Cowp. Mode

(Cut Through) Fort—Pair Latency in microsecond=s [(u=s)] [or m= where noted]

Frame =i=e 256
Percent load 100,00
(01,01,01) to (01,02,01) .z
(01,03,01) to (01,04,01) .z

[Store and Forward) FPort—-Fair Latency in microsecond=s (us)] [or m=s where noted]

Frame size 256
FPercent load 100,00

Far Help, pre== F1

Figure 6-12.  Sample Summary Report for Latency Test
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Chapter 6: Run Tests
Viewing and Printing ASCII Text Report Files

Sample Reports — Packet Loss Test

Figure 6-13 is an example of the Packet Loss test report in the tabular format.

Figure 6-14 on page 144 shows the test report in the non-tabular format.

Figure 6-15 on page 145 is an example of the summary report.

) Results - Untitled 9= E3
Fie Edit Setup FHun Help

D’*|| |§| |‘¥:Hn| °|5|M Connected COM 2 Speed 38400

Tabular Reports o

1 Spirent Communications - SmartBits Packetloss Test Results _I

2

El Vendor Name: Vendor

4 Product Name: Product

[ software Version: Smartapplications ¥ Z. 50

5] Library Version: 3.12-112

7 Firmware Version: 6.6l

g derial MNumber: 63661500

=] Packetloss test length: 10 seconds

10 hwerage of: 1 trial

11 Port pairs active: 2

12 Mode: Uni-directional

13 Date: Tue Dec 18 07:46:19 2001

14

15 |Port-Pair Packetloss as a percentage of total

16

17

18 |Frame size 256 256 256 256 256 256 512 5la 51z 5lz2 512 512

19 |Max attempted S0.00 &0, 00 70.00 §0.00 90.00 100.00 50,00 &0.00 70.00 §0.00 S90.00 100,00

20

21 |{p1,01,01) to {(01,02,01) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

22 |(0l,03,01) to (ol,04,01) 0.000 0. 000 0,000 0.000 0.000 0. 000 0. 000 0,000 0.000 0.000 0. 000 0. 000

23

24

25

26

27

28

29

30

31

32

Ed
| 34 |

ES

36

37 hd
4| v [, Throughput A Latency A, Facket Loss /4, Backto-back M Reports A Log / ]| LlJ
|Ready |Frame size: 512 |Trial 1of 1 Rep: 1 |Passed: Current: Failed: 4

Figure 6-13.  Sample Detail Report for Packet Loss Test — Tabular Format
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Viewing and Printing ASCII Text Report Files

2 Results - Untitled (- [O] <]
File Edit Setup Run Help
g':|| |§| H%n' °| 5' M Connected COM 2 Speed 38400
Individual Reports o
1 Spirent Communications - SmartBits Packetloss Test Results _J
2
El Vendor Name:
4 Product Name:
5 Software Version:
5} Library Version:
7 Firmware Version:
=] Serial Number:
9 PacketLoss test length:
10 Average of:
11 Port pairs active:
12 Mode:
13 Date:
14

15 |Port-Pair Packetloss as a

Vendor

Product
Smartdpplications V Z.50
3.12-11z2

G.61

63661500

10 seconds

1 trial

2

Thi-directional

Tue Dec 18 07:56:46 Z001

percentage of total

17

18 |Frame size 256
19 |Max attewpted 50,00
20

21 |i{01,01,01) to (0OL,02,01) 0.000
22 |{01,03,01) to (0L,04,01) 0.000
23

24

25

26

27

28

29 |spirent Communications - SmartBits Packetloss Test Results
30

)l Vendor Name: Vendor

32 Product Name: Product

33 Software Version: Smartdpplications ¥ 2.50
34 Library Version: 3.12-112

ES Firmware Version: &.61

36 Serial Mumber: 63661500

37 PacketLozz test length: 10 seconds

o
jﬂ Throughput A Latency A Fac

RelLtss /A Batkiohatk A, Reports A Log / M=l

|Frame size: 512 |Tr\al: 1of 1 Rep: 1 |Passed:

Figure 6-14. Sample Detail Report for Packet Loss Test — Non-tabular Format
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Chapter 6: Run Tests

Viewing and Printing ASCII Text Report Files

B PacketLossTest - WordPad
File Edit View Inzert Format Help

[ (O] %]

Dz|E| S sl 5] &

bpirent Communications - SmartbBits PacketLoss Test REesults

Vendor Nate:
Product Name:
Joftware Version:
Library Version:
Firmware Version:
Zerial Mumber:
FPacketLoss test length:
lverage of:

Fort pairs active:
Mode:

Date:

Port-Fair PacketlLoss as a

Vendor

Product
Swartipplications VW 2.50
3.12-112

.61

63661500

10 seconds

1 trial

2

Tni-directional

Tue Dec 15 07:59:24 =001

percentage of total

Frame size
Max attempted

{01,01,01) to (01,02,01)
{01,03,01) to (01,04,01)

For Help, press F1

Figure 6-15.  Sample Summary Report for Packet Loss Test
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Chapter 6: Run Tests

Viewing and Printing ASCII Text Report Files

Sample Reports — Back-to-Back Test

Figure 6-16 is an example of the Back-to-Back test report in the tabular format.

Figure 6-17 on page 147 shows the test report in the non-tabular format.

Figure 6-18 on page 148 is an example of the summary report.

) Results - Untitled M=l E3
Fie Edit Setup FHun Help

D’*|| |§| |‘¥:Hn| °|5|M Connected COM 2 Speed 38400

Tabular Reports o

1 Spirent Communications - SmartBits Back-to-back Test Results _I

2

El Vendor Name: Vendor

4 Product Name: Product

[ software Version: Smartapplications ¥ Z. 50

5] Library Version: 3.12-112

7 Firmware Version: 6.6l

g derial MNumber: 63661500

9 |Back-to-back test length: 10 seconds

10 hwerage of: 1 trial

11 Port pairs active: 2

12 Mode: Uni-directional

13 Date: Tue Dec 18 09:03:47 2001

14

15 |Port-Pair Back-to-back

16

17

18 |Frame size 256 256 256 256 256 256 256 256 256 256

19 |100Mb offered 226450 249250 271740 294460 317260 339670 362320 385210 407530 430290 4

20 |Burst Seconds 10.0000 10.0000 10.0000 10.0000 10.0000 10,0000 10.0000 10.0000 10.0000 10,0000 10

21 |offered 3 s0.00 55.00 &0.00 65,00 70.00 75.00 g0.00 85.00 90.00 a5.00 1

22

23 |{p1,01,01) te {(0l,0Z,0L1) 226450 249250 271740 294460 317260 339670 362320 35210 407530 430290 4

24 |{p1,03,01) to {(0l,04,01) 226450 249250 271740 294460 317260 339670 362320 385210 407830 430290 4

25

26 |Back-to-back SUMMARY: Total Port-Pairs

27

28

29 |Frame size 256 256 2568 2568 256 256 2568 2568 256 256

30

31 |Frames Rov'd 452900 495500 543430 535920 634520 679340 724640 770420 G1l5660 560530 g

32

g8
| 34 |
| 35 |

36

37

- -
4| v [, Throughput A Latency A, Facket Loss /4, Backto-back M Reports A Log / ]| LlJ
|Ready |Frame size: 512 |Trial 1of 1 Rep: 1 |Passed: Current: Failed: 4

Figure 6-16. Sample Detail Report for Back-toBack Test — Tabular Format
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Viewing and Printing ASCII Text Report Files

Chapter 6: Run Tests

2 Results - Untitled (- [O] <]
File Edit Setup Run Help
g':|| |§| H%n' °|5| Ml Connected COM 2 Speed 38400
Individual Reports o
Spirent Communications - SmartBits Back-to-back Test Results _I

10 Average of:
11 Port pairs active:
12 Mode:
13 Date:
14

15 |Port-Pair Back-to-back

1

2

El Vendor Name:
4 Product Name:
5 Software Version:
5} Library Version:
7 Firmware Version:
=] Serial Number:
9 |Back-to-back test length:

Vendor

Product
Smartdpplications V Z.50
3.12-11z2

G.61

63661500

10 seconds

1 trial

2

Thi-directional

Tue Dec 15 09:158:14 2001

Frame size 256
19 |100Mb offered 226450
20 |Bursc Seconds 10,0000
21 |offered % 50.00
22
23 |i{o1,01,01) to (0L,02,01) 226450
24 |{01,03,01) to (0OL,04,01) 226450
25
26 |Back-to-back SUMMARY: Total Port-Pairs
27
2B
29 |Frame size 256
Frames Rov'd 45z900

= . i miee m et e T
jﬂ Throughput A Latency A Packet Loss A Backto-back A Reports A Log /7

K

| Ready

Figure 6-17.  Sample Detail Report for Back-toBack Test — Non-tabular Format

|Frame size: 512

|Tr\al: 1of 1 Rep: 1

|Passed:

Current: Failed: 4
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Viewing and Printing ASCII Text Report Files

File Edit “iew Inzert Format Help

I[=] E3

D)= S s8] & |5|@] | =

Gpirent Comunications - 3martBEits Back-to-kback Test Results

Vendor Name: Vendor
Product MName: Product
Software Version: Swartipplications V Z.50
Library Version: 3.12-112
Firmware Version: 6.61
Serial Number: 63661500
Back-to-kback test length: 10 seconds
bverage of: 1 trial
Port pairs active: 2
Mode: Tni-directional
Date: Tue Dec 15 10:3Z2:39 2001

Portc-FPair Back-to-bhack

Frame size 256
100Mh offered 452900
Burst Seconds 10.0000
Offered % 100.00
(01,01,01) to (01,02,01) 452900
(01,03,01) to (01,04,01) 452900

Back-to-back 3UMMARY: Total Port-Pairs

Frames Rew'd 905500
Far Help, press F1

r

-
2

Figure 6-18.  Sample Summary Report for Back-toBack Test
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Viewing Log Contents

Viewing Log Contents

The SmartApplications log file provides detailed results for each test, as well as a running

record of what happened during the test. See Figure 6-19 for an example.

To view the log file, open the Log tab of the Results window.

Note: Always check the test log to make sure that the test has run correctly.

!ﬁﬁesull: - C:\Program Files\SmartBits\SmartApplications\MyResultsLog xls

File Edit

Setup Hun Help

E,’*' _ | |§| HJM °|5|M Connected COM 2 Speed 38400,
Pkiize | Hub | Siot | Port | Gap (BtTimes) | Percenti%) | Rate | Burst | RovPkt | XmitPkt | Collision | RevTig | RovByte | CRC | Algn =~
PkSize Huh Slat Part Gap {Bit Times)  Percent{%) Rate Burst ReyPkt HmiPkt | Collision | RewTrig RcvByte CRC Align _|
Trial: 1 Repetition: 1 Frame Size: 266 Trial Duration(zec):10.00
256 1 1 1 2304 500.00 226450 226450 0 226450 0 1] 0 0 0
256 1 2 1 2304 500.00 226450 226450 (228450 0 0 226450 (575971200 O 1]
256 1 3 1 2304 500.00 226450 226450 0 226450 0 1] 0 0 0
256 1 4 1 2304 500.00 226450 226450 226450 0O 1] 226450 57571200 0 0
Trial: 1 Repetition: 1 Frame Size: 256 Trial Duration(sec):10.00
256 1 1 1 1900 550.34 249260 249280 0 249260 0 1] 0 0 0
256 1 2 1 1900 550.34 249260 249280 249250 0O 1] 249250 63808000 0 0
256 1 3 1 1900 550.34 249260 249280 0 249250 0 0 0 0 0
256 1 4 1 1900 550.34 249260 249280 249250 0 1] 249250 83808000 0 0
Trial: 1 Repetition: 1 Frame Size: 256 Trial Duration(sec):10.00
256 1 1 1 1568 500.00 271740 271740 0 271740 0 1] 0 0 0
256 1 2 1 1568 500.00 271740 271740 (271740 0 1] 271740 |B9EE5440 0 0
256 1 3 1 1568 500.00 271740 20740 0 271740 0 1] 0 0 0
256 1 4 1 1568 600.00 271740 271740 (271740 0 1] 271740 89865440 0 0
Trial: 1 Repetition: 1 Frame Size: 256 Trial Duration{sec):10.00
256 1 1 1 1284 650.17 294460 294460 0 294460 0 1] 0 0 0
256 1 2 1 1284 650.17 294460 294460 294460 0O 1] 294460 75381760 0 0
256 1 3 1 1284 650.17 294460 294480 0 294460 0 1] 0 0 0
256 1 4 1 1284 B50.17 294460 294460 294460 O i 294460 75381760 0 0
Trial: 1 Repetition: 1 Frame Size: 256 Trial Duration{zsec):10.00
256 1 1 1 1040 700.51 317260 317260 0 317260 0 1] 0 0 0
256 1 2 1 1040 700.51 317260 317260 (317260 O 1] 317260 81218560 0 0
256 1 3 1 1040 700.51 317260 317260 0 317260 0 1] 0 0 0
256 1 4 1 1040 700.51 317260 317260 (317260 O 1] 317260 81218560 0 0
Trial: 1 Repetition: 1 Frame Size: 286 Trial Duration{sec):10.00
256 1 1 1 §32 749,99 339670 339670 O 339670 0 1] 0 0 0
256 1 2 1 §32 749,959 339670 339670 (339670 0O 1] 339670 86955520 0 0
256 1 3 1 g32 743,99 339670 339670 O 339670 0 1] 0 0 0
256 1 4 1 g32 749.99 339670 339670 339670 O 1] 339670 8EDS5520 0 0
Trial: 1 Repetition: 1 Frame Size: 256 Trial Duration(zec):10.00
256 1 1 1 B48 800.00 362320 362320 0 3B2320 0 0 0 1] 1]
256 1 2 1 645 §00.00 362320 362320 (362320 O 1] 362320 92753920 0 0
256 1 3 1 645 §00.00 362320 362320 O 362320 0 1] 0 0 0
oL 1 A 1 FAR an0 00 IRTAIN _FE2TI0AEIAI0 N n ARFAIN.9I7EIA0N N n b
jﬂ Throughput /A, Latency /A PacketLoss /A Backto-back A Repors A Log /7 =] ] LIJ
|Ready ‘Frame size: 512 |Tr\al: 1of 1 Rep: 1 |Passed: Current: Failed: 4

Figure 6-19. Sample Log File
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Test Examples

This chapter presents examples of the four SmartApplications tests, illustrating sample test
configurations for routers or switches. Although they will not match your test environment
exactly, they demonstrate how to run a test and how results should look. Naturally, you
should set up your test configurations to meet your specific requirements.

E Note: All the examples described here apply to a router or switch. If the device under test
is a router, be sure to select Router Test on the Preference tab of the Test Setup window.

In this chapter...

This chapter contains the following sections:

e  Throughput Test — Example.....152
e Latency Test — Example.....157

e  Packet Loss Test — Example.....159
e  Back-to-Back Test — Example.....161
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Chapter 7: Test Examples
Throughput Test — Example

Throughput Test — Example
The Throughput test measures the fastest rate at which a device can forward frames

without error. If even a single frame is dropped, the test fails and is repeated at a lower
rate.

Setup — Throughput Test Example

In this example, we select Port 1 and Port 2 for testing, as shown below.

—Ttol
Source Destination Test Pairz
[ Hub Slat,Part | [ Hub Slat Fort | [ Hub,Slat,Port | -+ [ Hub,Slat Port)
[01.02,01] [01.02,01] : (01,070,017 - [01,07,02]
[01.02,02] [01.02,02]
[01.03,01] [01.03,01]
[01.03,02] [01.03,02] <
[01.04,01] [01.04,01]
[01.04,02] [01.04,02]

[ Bidrectional [~ Rewverse Tx & Rx port 1wl 1ok

Ports 1 and 2 are selected as test ports.

In the port attributes tabs for the selected ports, the values for Destination MAC and
SmartCard MAC correspond to the sending and receiving port numbers.

Card Type:  Gigabit Card Protocal: I.-’-'-.II 0z *I Edit... | [ Flow Contral

CardModel  LAN-62004 Destination MAC: [000000000001  Aute Negoliation:
Signal R ate: *| SmartCard MAL: IUDDUUDDUUDDE IDiS‘E‘I:'lE :I'
Duplex: IFuII *I

I etwark 1Pz |

E Note: In this example, the DUT is a switch. If we were testing a router, the Protocol field
would have to specify a Layer 3 protocol, rather than All 0s as shown here.

Figure 7-1 on page 153 illustrates the overall test configuration used for this example:
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Throughput Test — Example

Test setup

How the test runs

=

#i Setup Test Configuration

Test Configuration | Preferencel

 General
Start From: ﬂ
Stop At ITﬂ
Step Size: II34 j’
I~ Use Custom Sizes... |

Learning Packets

[ gele,Packet Loss T 00> Back-to-Back

ol £ Throughput | (5 Latency

IBD :I
Murnber of Trials: |1—:I

4|

Duration [sec):

4(F

Iritial Rate (2] |1 0.0 ﬂ

LeamingMode:  [Oree 7] Min. Rate (%] ID.1E| II
Max. Rate [Z]: |1DU.D ﬂ
Learning Retries: |3 ﬂ [} hd
Resolution [2]: 0.50 =
Acceptable Loss [0 o | [per
Percentage(k)]: - | part]
Mote
oK Cancel
Figure 7-1. Test Configuration for Example

This example uses the following setup:

® Initial Rate is 100%.

® Maximum rate is 100%.

®  Minimum rate is 50%.

®* Resolution is .5%.

¢ Acceptable Loss Percentage is not enabled (zero value).

To save time, frame sizes vary from a minimum of 64 bytes to a maximum of 128 bytes,

with a step size of 64.

The test will run twice: once with 64-byte packets, and once with 128-byte packets. It will
start running at 100% and fall back if any packets are lost. The minimum rate is 50%.

Note: The rates in this example were selected to minimize the number of tests run. For
Ethernet, RFC 1242 actually recommends frame sizes of 64, 128, 256, 512, 1024, 1280,
and 1518 bytes (these are the default sizes in the Sizes list when you select Use Custom).
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Chapter 7: Test Examples
Throughput Test — Example

Results — Throughput Test Example

The Results window appears as soon as the test starts. Figure 7-2 is an example of the
Results window for the Throughput test. In this case, it shows that the trial succeeded at
the first frame size and is continuing with the second frame size.

Because we selected two packet sizes (64 and 128 bytes), only two trials are shown.

5 Results - Untitled =101 %]
Giler Edit Getupr Bun Help

g|| |§| |smu| °|;|ﬂ [Cannected COM 2 Speed 38400

Throughput Test

Test duration (sec): B0 Mumber of pairs: 2
Minimum frame size {byte): B4 Initial rate (%): 100.00
Maximum frame size (byte): 128 Maximurn rate [%): 100.00

Step frame size (byte): B4 Resolution rate (%): 0.50

* Measured on one receiving card anl Mode: Uni-directional
(M,0,0}t0  (01,03,0) 10
Frame Size  Passed Rate(%) (01,02,01) (01,04,01) Total
(pks/gec) (pksisec)
100bf <1000 100k 100k
64 100.00 148810 14881 Dl 297520'

128 100.00 |

‘ This trial finished. \

| This trial is still running. ‘

4] # [ Throughput 4 Catency /, Packet Loss /, Backlo-back /4 Reports A Log / KN LlJ
|Pen‘ormmg leaming packets frial #3... |Frame size: 128 \Tr\al: 1af 1 Fep: 0 \Passed: |Current:100 00 |Failed A

The current rate to which the test dropped. 4
The rate at which the test failed (if applicable).

Figure 7-2.  Throughput Test Results Window (Example)
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Chapter 7: Test Examples
Throughput Test — Example

Sample Test Log

The test log shows packets received and packets transmitted. Figure 7-3 illustrates the log
for this example. When there is a failure in a trial iteration, that field is shown in red.

2 Results - Untitded |_ O] x|
Fle Edit Setup Hun Help
D’*|| |§| |W| @|5| ml Connected COM 2 Speed 38400
PkSize | Hub | Slot | Port | Gap (BitTimes) | Percent(%) | Rate Burst | RovPlkt | ¥miPkt | Collision | RevTrig | RevByte | CRC | Align =
PkSize Hub Slat Port | Gap (BitTimes) Percent(%)  Rate Burst w Collision | RevTrig | RovByte CRC slign |
Trial: 1 Repetition: 1 Frame Size: 64 Weighted Avy. Percent Rate:100.00 Duration: B0 sec.
54 1 1 1 96 100.00 148810 8928571 O 8928571 0 0 0 ] 0
64 1 2 1 96 100.00 143010 8920571 |B920571 |0 ] 0928571 5714285440 0
(a2} 1 3 1 96 100.00 143510 8928571 0 928571 0 0 0 ] 0
a2} 1 4 1 96 100.00 148510 8928571 |B928571 |0 ] 928571 5714285440 0
Trial: 1 Repetition: 1 Frame Size: 128 Weighted Avg. Percent Rate:100.00 Duration: B0 sec
128 1 1 1 95 100.00 54459 (5067567 O 5067567 |0 0 0 0 0
128 1 2 1 96 100.00 84459 8067567 5067567 | O ] 5067567 BABEABS7ED 0
128 1 3 1 96 100.00 94459 8067567 0 s067567 0 0 0 ] 0
128 1 4 1 96 100.00 94459 5067567 5067567 | O ] 5067567 | B4864857E0 0
The difference between the number of packets transmitted and the
number of packets-with-triggers received indicates the packet loss.
|+ ] » [ Throughput A Latency A FacketLoss A Backlo-back A Repors A Log / [« | 2
|Ready |Frame size:|128 |Tr|al 1of 1 Rep: 1 |Passed:1[l[l.[l[l Current: Failed: A

Click on the Log tab to open the test log.

Figure 7-3.  Sample Test Log for Throughput Test
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Chapter 7: Test Examples
Throughput Test — Example

Sample Test Report

Figure 7-4 illustrates the Test Report for the Throughput test example.

},ﬁﬂesulls - Untitled M=l E3
File Edt Setup HBun Help

D”|| |§| |‘W| °|5| M Connected COM 2 Speed 38400

Individual Repors =

1 Spirent Communications - 3martBits Throughput Test Results _I

2

3 Vendor Name: Vendor

4 Product Name: Product

5 Software Version: Smartdpplications W Z.50

B Library Version: 3.12-115

7 Firmware Version: 6.61

8 Serial Number: 63661500

9 Throughput test length: 60 seconds

10 Average of: 1 trial

11 Port pairs active: 2

12 Mode: Uni-directional

13 Date: Wed Jan 09 07:46:48 Z00Z

14

15 |Maximm port-pair throughput with no loss

16

17

18 |Frawe size 64

19 |100Mb MaxRate l4gglo

20 |avy & passed 100.00

21 |icceptable Loss % 0.00

22 |avyg Tx Time(s) 60.002

23

24 |(oL,01,01) to (0Ll,0Z,01) 145310

25 |(0L,03,01) to (01,04,01) 148810

2B

27

28

29 |Frawe size 64

30 |¢oL,01,01) co (0Ll,0Z,01) 100,00

31 |i0L,03,01) o (01,04,01) 100,00

32

33 |Throughput SUMMARY: Total Port-Pairs

34

35 |Frame size 64

36 |Maximum Rate 297620

37 |FP5 Passed Rate 297620

38 |Percentage 100,00 x
|4 » [ Throughput A Latency A Packet Loss A, Backto-hack A Reports A Log /) Tl | Ll_‘

A o] Lot O 4 [ 1400 o0 [ " =il

[Ready IFraine size: 128 sl oo e e s 2 S0 S mmhons 250 U8 Smathns 2501 4

Click on the Reports tab to open the test report.

Figure 7-4. Sample Test Report
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Latency Test — Example

Latency Test — Example

In Latency tests, the Min. Rate field does not apply.

Sample Test Configuration

Test setup

How the test runs

The Setup Test Configuration dialog (Figure 7-5) shows the settings used in this example.

]Déi Setup Test Configuration

Test Configuration | Preference |

— General
Start From: Im—il
Stop At Wﬁ
Step Size: Is‘i—ﬂ
[~ Use Custam Sizes... |

Learning Packets

Learning Mode: IDnce vI
Learning R etries: |3 ::I

[ ot Packet Loss T oroyBack-to-Back

o> [l Thraughput D Latency

Druration [ec): I'I 0o jl
Mumber of Trials: |2 ﬂ

Iritial Frate (5] |5u. oo ﬂ
Step Rate [%]: |25.D EI
|1 0.0 il

¥ Show Store & Fonward Latency
[V Smarthetrics Comp Mode

Max. Rate (%)

|'N0tc

(]

Cancel

Figure 7-5. Test Setup for Latency Test Example

This test uses the following setup:

64-byte packets and 128-byte packets.
Each trial will last 100 seconds (the RFC default), and there will be two trials (the

RFC default is 20).

Learning Packets will be sent once before each test.

Initial Rate is 50%, Step Rate is 25%, and Max Rate is 100%.

These settings will cause the test to run in six trials: with 64-byte packets at 50%, 75% and
100%, and with 128-byte packets at 50%, 75% and 100%. The Latency test does not step
down in percentage of transmission. For example, if Initial Rate is 100%, Minimum Rate

50%, and Step Rate 25%, the test will run only at 100%.

Note: Rates in this example were selected to minimize the number of tests run. RFC 1242
specifies a minimum of 20 repetitions (Number of Trials) with a stream duration of 100
seconds. Recommended frame sizes for Ethernet are 64, 128, 256, 512, 1024, 1280, and
1518 (these are the default sizes in the Sizes list when you select Use Custom).
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Latency Test — Example

Sample Test Results Window for Latency

Figure 7-6 illustrates the Results window for this example of the Latency test, with the test
still in progress. Test results are displayed for both cut-through and store-and-forward
devices. Use the measurement that is appropriate for your device type.

EIEN BTN EEEEGRHENR

ﬁll |§| |W| olglﬁl [ornected COM 2 Spead 38400

( CT: Cut Through (or FIFQ), S&F: Store & Forward (or LIFO)) B
Latency Test =
Test duration (sec): 100 Murnber of pairs: 2
Minirnurm frarme size (byte): 64 Initial rate (%): 50.00
Maxirnum frame size (byte): 128 Step Rate: 25.00
Step frame size (byte): 64 Resolution rate [%): Mone
" Measured on one receiving card ont fvlode: Lini-directional
0,01,01)to  (01,03,01) to (01,01,01)t0  (01,03,01) to
Frame Size  Rate Tested(%t) (01,02,01) (us)- (01,04,01) (us)- Average (CT) (01,02,01) (us)- (01,04,01) (us)- Average (S&F)
cT cT S&F S&F
100b - 100M 1D0ME =100 {00h- 1000 A00b - 100h
G4 50.00 0.1 0.1 0.1 0.0 0.0 oo
G4 75.00 0.2 0.1 0.1 0.0 0.0 oo
G4 100.00 0.1 0.1 0.1 0.0 0.0 0.0
128 50.00 0.1 (i 0. (il oo____oq
128 75.00
128 100.00
-
L« » [\ Throughput , Latency A4 PackelLoss /A Back-io-hack A Repors A Log 7 KN b
|Perfnrmmgtriggers setupfor (1.1.1) and (1.2.1) ‘Frame size: 128 ‘Tnal 1of 2 Rep: 0 |Paased Current: 75.13% |Fai|ed 4

Use the Status bar to view current activity as the test runs.

These Status bar fields are not used in a Latency test.

Figure 7-6.  Sample Results Window for Latency Test

The 64-byte tests are complete at 50%, 75% and 100%, with a latency time of 0.1
microseconds for all rates. The 50% test with 128-byte packets is also complete with a
latency of 0.1 microsecond.

The status bar at the bottom of the window displays current activity:
¢ Performing triggers setup for the selected ports.

¢ Frame size being transmitted (128 bytes)

¢ Current trial count (1 of 2)

¢  Current rate (75.13%)

E Note: Passed and Failed status indications are not used in the Latency test.
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Packet Loss Test — Example

Packet Loss Test — Example

The Packet Loss Test measures the percentage of frames lost by the DUT that should have
been forwarded.

Sample Test Configuration

Test setup

How the test runs

g

Figure 7-7 shows the settings used for this example of the Packet Loss test.

:‘l:éiSelup Test Configuration E
Test Configuration | Preference |
- General ( > [l Throughput T (T Latency

Start Fram: |E:4 :‘I to,Packet Loss{} |50 Back-to-Back
Stop At 128 j Diuration [sec) I'I a j
Step Size: IE"" ::I Mumber of Trials: |1 j

[ Use Custom Sizes... |
Leaming Packets——————————— Iitial R ate [} |5U.UE| :I

Learning Mode: Im Step Rate (%) I1 0.00 II
M aw. Rate [Z] I-IDD-D il
Learming Retries: |3 ::I =} i

4|k

LR Ll

Mote

ar. | Cancel

Figure 7-7. Test Setup for Packet Loss Test Example

This test uses the following setup:

® 64-byte packets and 128-byte packets.

® Each trial will last 10 seconds, and there will be one trial.

¢ Learning Packets will be sent once before each test.

® Initial Rate is 50%, Step Rate is 10%, and Max Rate is 100%.

This test setup results in 12 trials: 64-byte packets are sent first at the 50% rate, then at
rates that increase in 10% increments. Then 128-byte packets are sent in the same way.

Note: Rates in this example were selected to minimize the number of tests run. The

recommended frame sizes for Ethernet are 64, 128, 256, 512, 1024, 1280 and 1518 bytes
(these are the default sizes in the Sizes list when you select Use Custom).
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Packet Loss Test — Example

Sample Results Window

Figure 7-8 illustrates the Results window for this example of a Packet Loss Test, with the
test still in progress.

23 Results - Untitled =1 &3
Filer Edit Sefum Hun Hels

.‘*|| |§| |‘F3‘P| °|;|E| [Connected COM 2 Speed 33400

PacketLoss Test =
Test duration (sec): 10 Mumber of pairs: 2
Minirmum frame =ize (byte): G4 Initial rate (%) 50.00
Mazimum frame size (bytel: 128 Step Rate: 10.00
Step frame size (hyte): B4 Resolution rate (%) Mone
Made: Uni-directional
Frame Size  Rate Tested(%) ((1:]11.;1";,;:]11)’(::) ((“"11’;:':;:'11”(::’ Average

100K - 100K 100M - 1010M
64 50.00 0.000 0.000 0.000
2] B0.00 0.000 0.000 0.000
64 70.00 0.000 0.000 0.000
2] 80.00 0.000 0.000 0.000
64 90.00 0.924 0.000 0.462
2] 100.00 0.034 0.000 0017
128 50.00
128 B0.00
128 70.00
128 80.00
128 90.00
128 100.00

4| v [\ Throughput A Latency A Packet Loss A Backto-back A Reports A Log /. 4] | LI_I
‘Peﬁnrmmgtestsetupforﬂ,ij) and (1.4.1)... \Frame size: 128 |Tr|a\: Tof1 Rep O \Passed Current Failed: 4

Figure 7-8.  Sample Test Results for Packet Loss Test

In this example the first trial ran at 50% with 64-byte packets and no packet loss. The loss
rate (0.000% lost) is shown in each this column identifying the port pair.

Subsequent trials ran at 10% higher rates, with 64-byte packets, and there was no packet
loss until the 90% rate, when .924% of the transmitted packets were lost. The next rate
(with 64-byte frames) also showed packet loss of .034%.

The Status bar shows that trials at the 128 frame size are just beginning, with test setup in
progress.
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Back-to-Back Test — Example

The Back-to-Back test assesses the buffering capability of the device under test.

Sample Test Configuration

Figure 7-8 shows the settings used for this example of the Back-to-Back test.

#Setup Test Configuration

Test Configuration | Preference |

- General [ o [ <> Throughput T S Latency

Chart From |54 %I Suie Packetloss | choyBackto-Back
Stop At 128 = Duration [zec): I2 :I
Step Size: |54 ::I Mumber of Trials: IEEI j

™ Use Cugtamn Sizes... |
Leaming Packets—— || Initial Rate (] |50_nu j’

Learning Mode: Im Step Rate [%): |25-UU j
tayw. Rate [ ImU-U ﬂ
Learming Retries: |3 ﬂ %] =

4|

1|k

M ate
ak. Cancel
Test setup This test uses the following setup:
¢ 50 trials with a duration of two seconds each trial.
®  Start at the 50% rate.
¢ Increase in 25% steps to a maximum of 100%.
®  Start with 64-byte packets.
¢ Increase by 64 bytes in each trial to a maximum of 128-byte packets.
E Note: Rates in this example were selected to minimize the number of tests run. RFC 1242

actually recommends at least 50 trials with a required minimum duration of two seconds
with frame sizes for Ethernet of 64, 128, 256, 512, 1024, 1280 and 1518 bytes (these are
the default sizes in the Sizes list when you select Use Custom).
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Chapter 7: Test Examples
Back-to-Back Test — Example

Sample Results Window

Figure 7-9 illustrates the Results window for the sample Back-to-Back test, with the test
still in progress. For this test, results show the number of frames in the longest burst that
the DUT handled without dropping a packet.

In this example, we used a jumper wire to connect the two ports under test. Therefore the
results shown here represent only the maximum number of frames of that size that can be

transmitted at the test rate.

25 Results - Untitled =1 B
File Edit. Setun) For Hels
@ll |§| |ml| Ql;l ml [Cornected COM 2 Speed 38400
Back to Back Test o
Test duration (sec): 2 Mumber of pairs: 2
Winimurm frame size (byte): 64 Initial rate (%): 50.00
Maximurm frame size (byte): 128 Step Rate: 25.00
Step frame size (byte): 64 Resolution rate (%): Mone
Iode: Unidirectional
(01,01,01) to (01,03,01) to
Frame Size  Rate Tested(%) ;:‘::‘Z‘.jlli;; ;::‘:?.‘;::'E
(frames) (frames)
100M 100K 1600 1000
64 50.00 148810 148810 257620
64 75.00 223213 223213 448426
64 100.00
128 50.00
128 75.00
128 100.00
4| » [ Throughput A Latene PacketLoss » Backto-back /4 Repors A Log 7 Ml | 3
| Transmitiing 2 of 2 seconds |Frame size: 64 |Trial 16 of 50 Rep 0 |Passed Current 200sec | Failad 7

Figure 7-9. Sample Test Results for Back-to-Back Test
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Glossary

This glossary has two parts:

®  “Acronyms and Abbreviations” expands short terms that appear in this document.

¢ “Terminology” defines longer terms in this document, as well as in networking
technology and standards generally.

Acronyms and Abbreviations

Acronym / Definition
Abbreviation
AMI Alternate Mark Inversion.
ATM Asynchronous Transfer Mode. Transfer mode in which
information is organized into cells.
CPE Customer Premise Equipment.
CRC Cyclic Redundancy Check.
cSuU Channel Service Unit.
CTS Clear to Send.
DCD Date Carrier Detect.
DLCI Data Link Connection Identifier.
DSR Data Set Ready.
DSU Data Service Unit.
DTR Data Terminal Ready.
buTt Device Under Test.
ELAN Emulated Local Area Network. A group of ATM and legacy

devices registered with the LES that constitute a logical
network.
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Acronym /
Abbreviation

ESI

Definition

End System Identifier.

FIFO

First in/first out.

GPS

Global Positioning System.

HTML

HyperText Markup Language. A collection of platform-
independent styles, indicated by markup tags, that define the
components of a document on the World Wide Web. You can
have SmartApplications generate test reports in HTML format.
Select Setup > HTML Reports Setup from the main menu.

ILmi

Interim Local Management Interface. Discovers and registers
ATM addresses of attached hosts.

P

Internet Protocol. Works in conjunction with TCP and is
usually identified as TCP/IP.

IPX

Internetwork Packet Exchange.

LAN

Local Area Network. Designed to move data between stations
within a campus.

LEC

Lan Emulation Client. A device such as a server, switch, or
workstation that performs ATM signaling and control
functions while communicating with other devices in an
ELAN. Every LEC Client has an ATM address and a MAC
address.

LECS

LAN Emulation Configuration Server. Provides mapping
information about ELANS on the ATM network that an LEC
may join.

LES

LAN Emulation Server. Registers the MAC addresses of each
LEC on the non-ATM LAN and resolves the MAC address to
an ATM address.

LIFO

Last in/first out.

LMP

Link Management Protocol.

NRZ

Non-return to zero.

NRZI

Non-return to zero inverted.

PCB
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Acronym / Definition
Abbreviation

PPP Point-to-Point Protocol.

PVC Permanent Virtual Circuit. A dedicated channel between
endpoints through an ATM network used for long-term data
transfer.

RFC Request For Comments. Document series used as the primary
means for communicating information about the Internet.

RIP Routing Information Protocol.

RTS Request to Send.

SMB SmartBits.

SNAP Subnetwork Access Protocol.

SRA Source Route Addressing.

SvC Switched Virtual Circuit. A connection established through
signaling with user-defined endpoints when the call is
initiated.

UDP User Datagram Protocol. Connectionless transport layer
protocol in the TCP/IP protocol stack.

VCI/VPI Virtual Channel Identifier/Virtual Path Identifier. A
connection in the form of a channel which has been
successfully initialized and on which data is ready to be
transmitted and received. Provides mapping information for
routing cells from a source to destination.

WAN Wide Area Network.
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Glossary

Terminology

Acceptable Loss Throughput
A mode for the Throughput test. It enables you to specify how much frame loss should be
considered acceptable when judging the trial successful or failed. This makes it possible to
compensate for frame loss caused by small differences in clock tolerances between the
SmartBits port and the DUT port.

Back-to-Back test
Tests the buffering capability of the device under test (DUT).

bi-directional
Port pairs transmitting simultaneously in both directions, as in full-duplex operation.

card

In this manual, refers generally to any SmartCard or module for a SmartBits system.

frame

A data pattern that a stream transmits.

hub

The SmartBits chassis that contains SmartCards or modules.

iteration
An iteration is when SmartApplications, while maintaining the frame size, varies the
transmission rate based on the last failed rate. The resolution and number of repetitions
determines the accuracy of results.

latency
Delay between the time a device receives a frame and the time that frame is forwarded out
the destination port.

MAC address
A 6-byte IEEE identifier for hardware devices, sometimes called a hardware address.

Next Hop test
Tests a router’s ability to recognize the next hop address and update its routing table with
this address.

Packet Loss test
Measures the percentage of frames lost by the device under test (DUT) that should have
been forwarded.

port
In a SmartBits chassis, the port on a SmartCard or module.

slot
On a SmartBits chassis, a slot is where the SmartCard or module is inserted.
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stream

A software engine on SmartBits cards that transmits a frame pattern repeatedly.
test

Refers to the test (such as Throughput or Latency) run for a particular frame size.
Throughput test

Tests the fastest rate at which a device can forward frames without error.
trial

One set of iterations for a specific fame size and varying transmission rates. Tests use trials
to determine the optimal rate of traffic for that frame size.
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Numerics
1-to-1 tests
running 31, 64
1-to-Many/Many-to-1 tests
running 66
selecting ports for 32

A
Acceptable Loss Throughput 13
Actions menu 25
addresses, learning 11
allowable port pair combinations 61
ATM
1-to-Many/Many-to-1 tests with PVC CLIP 123
ATM ARP tab 93
configuring ports 79
ELAN 94
ILMI tab 91
Line Params tab 83
PVC CLIP 123
SSCOP tab 87
UNI tab 89
auto negotiation 72

B

Back-to-Back test
methodology 17
scenario 161

baud rate 38

bi-directional testing 31, 64

(o

card
defined 7

card attributes, viewing 31

Channel Selection window 107
T-1/E-1 107

chart of results 33

Classical IP (CLIP) 123

clocks
polarity (WN-3405) 102
synchronizing in remote chassis 43
synchronizing WAN ports 108
transmit clock source (ATM) 84
transmit clock source (WAN) 101, 105

Configuration Tab options 51
configurations, viewing previous 129
configuring

ATM ports 79

duplex 68

Ethernet ports 71

Frame Relay ports 96

multiple ports at one time 68

pair of ports at a time 70

protocol 68

speed 68

test ports 67

test setups 48

Token Ring ports 74

WAN ports 96
connecting

multiple chassis 42

the device under test 36

to the Ethernet port 40

to the serial port 38
creating a chart of results 33

D
detail reports 130

E
E-1 channel selection 107
encapsulation 100, 114
Ethernet port
connecting to 40
linking multiple Smartbits controllers 42
examples
assigning addresses for protocols 121
Back-to-Back test 161
how test configuration settings work 52
Latency test 157
Packet Loss test 159
Throughput test 152

F
File menu 25
flow control 58, 72
fractional T-1/E1 channel selection 107
Frame Relay 100

configuring 96
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G

General Area options (Test Configuration tab) 49

general testing methodology 10
GPS 43

H

Help menu 27

HTML test reports 133
hub/slot/port designations 42

1
identifying ports 61
ILMI parameters (ATM) 91
individual reports
viewing and printing 133, 136
Intended Load 58
invalid COM Port 39
IP protocol 119
IPX protocol 119

L
LAN-3300A/3301A
duplex setting 68
speed setting 68
Latency test
methodology 14
scenario 157
Launch buttons 28
learning packets 11, 51
line clock options 101
line parameters
ATM 83
WAN cards 101, 104

M
main window 25
port selection area 31
toolbar 29
methodology
Back-to-Back test 17
general 10
Latency test 14
Packet Loss test 16
Throughput test 12
modules
defined 7
multiple chassis
linking 42
synchronizing clocks with GPS 43

N
Network IPs window 73
Next Hop test
setting up 118
null modem cable 39
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configuring Ethernet 71
configuring individually 70
configuring multiple 68
configuring Token Ring 74
configuring WAN 96

PPP 100, 114

Preference tab 55

printing individual reports 133, 136
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viewing 154
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router
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Run menu 26
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T
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defined 10
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NextHop 117
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saving 59
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test results

viewing 127
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report sample 139
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defined 10

U
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User Guide
audience 2
content overview 2
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w
WAN 165
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