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Notice

Every effort was made to ensure that the information in this manual was accurate at the
time of printing. However, information is subject to change without notice, and Viavi
reserves the right to provide an addendum to this manual with information not available at
the time that this manual was created.

Copyright/Trademarks

© Copyright 2015 Viavi Solutions Inc. All rights reserved. No part of this guide may be
reproduced or transmitted, electronically or otherwise, without written permission of the
publisher. Viavi Solutions and the Viavi logo are trademarks of Viavi Solutions Inc. (“Viavi”).
All other trademarks and registered trademarks are the property of their respective
owners.

Copyright release

Reproduction and distribution of this guide is authorized for US Government purposes
only.

Terms and conditions

Specifications, terms, and conditions are subject to change without notice. The provision
of hardware, services, and/or software are subject to Viavi's standard terms and condi-
tions, available at www.viavisolutions.com/en/terms-and-conditions.

Federal Communications Commission (FCC) Notice

This product was tested and found to comply with the limits for a Class A digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in a commercial
environment. This product generates, uses, and can radiate radio frequency energy and,
if not installed and used in accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this product in a residential area is
likely to cause harmful interference, in which case you will be required to correct the inter-
ference at your own expense.

The authority to operate this product is conditioned by the requirements that no modifica-
tions be made to the equipment unless the changes or modifications are expressly
approved by Viavi.
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About this Guide

This guide discusses the following Xgig Maestro products:
e Xgig Jammer

» Xgig Delay Emulator



Preface Who Should Read this Guide

Who Should Read this Guide

This guide is intended for networking professionalsin research and development who need to
monitor and test network performance. It is assumed that users of this guide have an engineering
background.

What this Guide Contains

This guideis organized into three parts:

* PART ONE: Using Xgig Jammer which includes chapters 1 through 9.

* PART TWO: Using Delay Emulator which includes chapters 10 through 13.
* PART THREE: Appendices which includes appendices Athrough E.

The chapters contain the following information:
Chapter 1, “Introducing Xgig Jammer"” describes the Jammer features and capabilities.

Chapter 2, “Using the Jammer Tab"” describes the Jammer tab interface and provides procedures
to useit.

Chapter 3, “ Creating Jammer Test Configurations for Fibre Channel"” describes the elements on
the Xgig Jammer Configuration FC window and how to use them.

Chapter 4, “Creating Jammer Test Configurationsfor Gigabit Ethernet"” describesthe elementson
the Xgig Jammer Configuration GE window and how to use them.

Chapter 5, “ Creating Jammer Test Configurations for SAS and SATA/STP"” describes the
elements on the Xgig Jammer SAS/SATA/STP Configuration window and how to use them.

Chapter 6, “Creating Jammer Test Configurationsfor 10GigE"” describesthe elementsin the Xgig
Jammer Configuration 10GigE window and how to use them.

Chapter 7, “Creating Jammer Test Configurationsfor 16G FC"” describesthe elementsin the Xgig
Jammer Configuration 16G Fibre Channel window and how to use them.

Chapter 8, “ Creating Jammer Test Configurations for PCle"” describes the elements in the Xgig
Jammer Configuration PCle window and how to use them.

Chapter 9, “Xgig Jammer Application Notes" provides examples of how to use the Jammer in
practical situations.

Chapter 10, “Introducing Xgig Delay Emulator"” describes the Jammer features and capabilities.

Chapter 11, “Using the Delay Emulator Tab"” describes the Jammer tab interface and provides
proceduresto useit.

Chapter 12, “Creating Delay Emulator Test Configurations for Delay Mode"” describes the
elements on the Xgig Delay Emulator Configuration Delay window and how to use them.

Chapter 13, “Creating Delay Emulator Test Configurations for Reorder Mode"” describes the
elements on the Xgig Delay Emulator Configuration Reorder window and how to use them.
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What this Guide Contains Preface

Appendix A, “Fibre Channel Ordered Sets - Partial List” contains some of the Ordered Set values
that are used in this application.

Appendix B, “8-Bit/10-Bit Mapping” contains three tables: oneislegal 8-bit/10-bit characters
sorted by 10-bit value; the second is 10-bit values with no 8-bit mapping sorted by 10-bit value;
the third islegal 10-bit values sorted by K/D code.

Appendix C, “Fibre Channel Legal Arbitrated Loop Physical Addresses’” contains translation
tables.

Appendix D, “Gigabit Ethernet Ordered Sets - Partia List” contains atable of these values.

Appendix E, “Primitive Encoding” contains atable of K28.5-based Primitive encoding whose
40-bit values have a Hamming distance of at least 8.
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Preface Conventions

Conventions

The following conventions are used in this guide.

Message Formats

This guide uses the following format to highlight special messages:

=p | Note: Thisformat is used to highlight information of importance or special interest.

@ Caution: Thisformat is used to highlight information that will help you prevent equipment
failure or loss of data.

Typographical Conventions
This guide uses the following typographical conventions:

bold sans serif ~ Commands
italics Directory names, book titles, named key, for example the Enter key

courier font Screen text, user-typed command-line entries

Technical Assistance

If you require technical assistance, call 1-844-GO-VIAV| (1-844-468-4284) or
e-mail Techsupport-snt@viavisolutions.com.

For the latest TAC information, go to
http://www.viavisol utions.com/en/services-and-support/support/techni cal -assi stance.
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PART ONE: Using Xgig Jammer

6 Xgig Jammer and Delay Emulator User Guide



Chapter 1

Introducing Xgig Jammer

In this chapter:

Xgig Jammer Overview
Features
New Features



Introducing Xgig Jammer Xgig Jammer Overview

Xgig Jammer Overview

The Xgig Jammer includes hardware (Xgig Multi-function Blade) and software that performs
real-time data modification for PCle, Fibre Channel, Gigabit Ethernet, 10GigE, Serial Attached
SCSI (SAS), and Serial ATA (SATA) protocoals. You can use the Jammer with Xgig Analyzers or
Bus Dactor to capture and display the network traffic associated with the data modification.

The Xgig Jammer should be used as adigital retiming device. The Xgig Jammer blade re-timesthe
data and re-transmits it with anew clock transparent to the datalink (it passes every bit of data.)
The Xgig Jammer blade functionsin any PCle, Fibre Channel, Gigabit Ethernet, 10GigE, SAS, or
SATA architecture. It does not log onto aloop, switch, or fabric; it only passes data between two
devices. The Xgig Jammer blade can pass PCl e, Fibre Channel, Gigabit Ethernet, 10GigE, SAS, or
SATA traffic, or it can recognize an event or event sequence and modify the traffic. The events can
be Ordered Sets, frames, Primitives, Control Characters, SOF, or EOF depending on the selected
protocol. A specific Ordered Set, series of Ordered Sets, Primitive Sequence, or Control Character
can be modified or replaced. A specific frame or series of frames can be modified in many ways:
replacing aframe with idles, truncating aframe, inserting aframe, or changing any bits within a
frame.

=p | Note: The events and traffic modification options vary with each protocol.

The data modifications are performed on the 8-hit representations of the Ordered Sets, frames,
Primitives, Control Characters SOF, and EOF. This ensures that the Xgig Jammer module always
produces consistent PCle, Fibre Channel, Gigabit Ethernet, 10GigE, SAS, and SATA traffic
without disparity errorsor clock discontinuities. The exception to thisiswhen the Xgig Jammer is
used to insert disparity errors or code violations into aframe, Ordered Set, or Primitive.

8 Xgig Jammer and Delay Emulator User Guide



Xgig Jammer Overview

Introducing Xgig Jammer

Figure 1 shows an example of a configuration where the Xgig Jammer and Xgig Anayzer are
inserted into a network with two data paths, designated A and B.

The Xgig Jammer module can detect a Trigger Event and modify datain Path A. The response
from Device 2 is detected on Path B.

Figure 1: Duplex Xgig Jammer in Crossover Configuration with Xgig Analyzers
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Note: When the Jammer isused in a SATA (or Serial ATA Tunneling Protocol—STP)
=»|  environment, the Jammer is regquired to modify the traffic automatically in order to support the

flow control mechanism. This happens even if the Jammer is not started, and is only passing
through traffic. Therefore, SATA_HOLD and SATA_HOLDA Primitive Sequences are usually
not passed through the Jammer, but instead, the Jammer generates its own SATA_HOLD and
SATA_HOLDA Primitive Sequences on the fly to maintain flow control with Device 1 and
Device 2. Consequently, the Jammer does not allow Jamming of SATA_HOLD or
SATA_HOLDA Primitive Sequences because it would not be Jamming actual received traffic.
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Introducing Xgig Jammer Features

Features

Xgig Jammer has the following features:

Operation

The Xgig Jammer system (hardware and software), allows you to perform the following
operations:

Capabilities

Change predefined network serial traffic patterns to new patterns.

The Xgig Jammer modifies Trigger Events in the manner you specify. It does not insert or
remove network traffic, except for the re-timing circuit that adds or drops appropriate Ordered
Sets or Primitives. An exception isin the SAS protocol, where the Jammer might need to
rearrange the ordering of Primitives inside a frame so that the first thirty-two, 32-bit words of
aframe are not too spread apart for accurate triggering. Another exception is the automatic
SATA flow control that is performed.

Pass traffic, unchanged, that does not match the Trigger Condition pattern.
Reproduce a pattern change at will.

You can define multiple, sequential, arbitrary Jam cases by entering each of them into atest
suite list. Each case can be unique or you can repeat a case within the suite.

The Xgig Jammer has the following capabilities:

Operates with Fibre Channel, Gigabit Ethernet, 10GigE, SAS, and SATA protocols

Depending on the license you purchase, you can select the protocol that your network uses and
display the graphical user interface for that protocol.

Supports the following line rates:
— Fibre Channd:

e 1.0625 Gbps

e 21250 Gbps

e 4.2500 Gbps

- 85000 Gbps
. 14.0250 Gbps

— Gigabit Ethernet:

o 1.2500 Gbps (GigE blades run only at thisrate.)
» 10.3125 Gbps (10GigE blades run only at thisrate.)

— SAS/SATA:
 15Gbps
 3.0Gbps
* 6.0Gbps

o 12.0 Gbps (SASonly)

10
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Features

Introducing Xgig Jammer

Operatesin digital re-timing mode at all times.

In SAS and SATA, the Jammer auto negotiates out of band (OOB) with other hardware on
your network.

You can aso force the link to perform OOB at any time. You can force the Jammer to
speed-negotiate to a particular speed.

Allows you to generate atest suite with up to 1024 separate Test Cases per run.

Contains standard editing features such as copy, cut, paste, add, insert, and delete to edit the
test suite. An option lets you run the test suite forever in arepeating loop.

Provides the appropriate MAC (media access control) layer for Fibre Channel, Gigabit
Ethernet, 10GigE, or SAS/SATA when you load the application.

Triggering Capabilities

The Xgig Jammer module provides the following Triggering capabilities:

You have two levels of triggering:
— Arm (first level)
— Trigger (second level)

You can set an Arm condition as a specific Ordered Set, frame, or Primitive Sequence, or asan
external Trigger Condition. An external Trigger Condition comes from outside the port (from
another port in the same domain or from a TTL-in connector in the same domain).

You can set the Jammer to repeatedly Arm and/or Trigger on an Ordered Set, frame, Primitive
Sequence, Control Character, SOF, or EOF.

You can set the Jammer to create an external trigger output when the Trigger condition is met.
This triggers everything in the same domain as the Jammer port.

Jamming Capabilities

The Xgig Jammer can perform the following types of Jams on the contents of frames:

Pass a 32-bit word unchanged

Replace a 32-bit word with a new value, masked nibble by nibble

Corrupt a 32-bit word with a code violation (Fibre Channel, Gigabit Ethernet, and 10GigE)
Corrupt a byte with a disparity error or code violation (SAS and SATA only)

Invert a 32-bit word's specified bit(s)

Replace a 32-bit word with a new value, masked bit by bit, according to a preset global
definition

Invert a 32-bit word's specified bit(s) according to a preset global definition.

Replace a 32-bit word with a calculated CRC value (Fibre Channel, SAS and SATA only)
Set a 32-bit word's specified bit(s) to 1

Set a 32-bit word's specified bit(s) to 0

Replace triggered frame with a 10 bit frame (SAS/SATA only)
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Introducing Xgig Jammer New Features

Insert aframe after the triggered frame (10GigE and 16G FC only)
Insert D.C. Idleinto aframe (SAS/SATA only)

Truncate the target frame to a shorter length

Duplicate a frame (10GigE and 16G FC only)

66-bit Block Jam (16G FC only)

Insert Dword within frame (10GigE ad 16G FC only)

The Xgig Jammer can perform the following types of Jams on Ordered Sets Primitive Sequences,
Control Characters, EOF and SOF:

Pass the Ordered Set or Primitive Sequence unchanged

Replace the Ordered Set or Primitive Sequence with another standard or user-defined Ordered
Set or Primitive Sequence

Corrupt the Ordered Set with a code violation (Fibre Channel and Gigabit Ethernet)

Corrupt any byte(s) in the Primitive Sequence with a disparity error or code violation (SAS
and SATA only)

Replace the 32-bit word containing an /S/ character with idles [/I] (10GigE and 16G FC only).
Replace the 32-bit word containing an /S/ character with idles [/I] (10GigE and 16G FC only).
Insert aframe after astandard or user defined Ordered Set (10GigE and 16G FC only)
Perform FEC error injection (16G FC only)

New Features

The following new features have been released in this version of Xgig Jammer.

Xgig Jammer32-hit client software is supported on both 32-bit and 64-bit versions of the
Windows operating systems. Refer to the Xgig Maestro Software Installation Guide for the
complete list of supported operating systems.

12
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Chapter 2

Using the Jammer Tab

In this chapter:

Using the Configuration Manager in Jammer

Using the Parameters Status Table in Jammer

Using the Parameters Status Context Menu in Jammer

Using the Ports Manager in Jammer

Using the Log Manager in Jammer

Customizing the Appearance of the Maestro/Jammer Main Window
Performing Configuration Tasks in Jammer

Running the Test Suite on a Jammer Device
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Using the Jammer Tab

After you have discovered and locked the Jammer ports that you want to use and have set up your
capturing and monitoring applications, such as Xgig Analyzer or Bus Doctor, you are ready to run
the Xgig Jammer application. This chapter provides an overview of the Jammer tab, on the Xgig
Maestro main window, and its functions; it also includes steps to run predefined tests supplied

with the Xgig Jammer application or tests you have defined and saved.

You should have launched Xgig Maestro and locked at least one device as described in the Xgig
Maestro Introduction Guide. The Xgig Maestro window is displayed with the Jammer tab on the
right. Thistab is where you operate the Jammers you have locked.

Figure 2: Xgig Jammer Tab on Xgig Maestro Window
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,‘/‘ SATA - Absorb a Data FIS.L. 5 114212201 Run suite._. Once Once
/ SaTa - Absorb B_OK Prim.. 4 121020 GigE Jumbo frames Enabled 1A
4 SATA - Absob R_RDY Pri. 4 11/21/20M i
/ SaTa - Absorb WTRM F'n.m... 4 T1s21/20m Mame Create eror on SOAF address frame |
4 SATA - Absorb ¥_RDY Fii.. 4 11/21/20M Mo —_— = 1 % !
4/ SATA - Change Good Statu.. 5 1142142011 t S e e oo
4/ SATA - Insert SATA Sync 1. 8 1142142011 0 T
& SATA - Inseit SATA_ERRQ.. 5 114212011 Trigger name (I Trigger on 45 SOAF Address Fra _l_'l
o SATA - lam B OK Tn B Fr 4 114M .-'7FI11LI LI L4
[ 3] .
DD & T HE ctons~
Select Show Pratacal Address Status Domain of Port & | Domain of Port B Output Walkages
r v 10 Gigabit E themst *GIGBOOTHMETG (1,3.1) Operation Stopped A4 M [
: SAS/SATA WGIGSIM-8 [1.2.3] Operation Stopped M, N, Fart 3 - Nerm, 4 - Narm
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Using the Configuration Manager in Jammer Using the Jammer Tab

Using the Configuration Manager in Jammer

The Configuration manager (Figure 3) is associated with the device function tab, BERT and
Jammer. This window allows you to select the protocol you want to use. This window also
displays the configuration files specific to the function tab displayed. The Sample
Configurations folder includes configurations that are provided with the application. The User
Configurations folder iswhere the configurations you create are saved. The Most Recently Used
folder allows you easy access to those configuration files most recently used. The Configuration
Manager also includes alist of all the drives on your system allowing you to locate any
configuration files on your system quickly.

The Configuration manager has the following features:

» The Configuration manager provides alist of test configurations organized into folders and
listsall the drives on your system alowing you to easily browse to locate all of your
configuration files on your system

Figure 3: File Location in Jammer Configuration Manager

Canfiguration | Parameters |

Q|| AlEE &0 =|elE-
\ -
Name | Size [k | Date Madiied |
|2 Configurations 01,/09/2008 04:50:09
|20 Sample Configurations 03419/2009 02 26:48
|2 Uzer Configurations 01,/09/2008 04:45:06
| Recent Jammer Configur... 03/25/200912:10:38
e
aD:
S E:
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Using the Jammer Tab

Using the Configuration Manager in Jammer

The configurations filesin the Configurations, Sample, and User Configurations folders

are organized according to protocol. When you open one of these folders, the Configuration
Manager provides you with alist of protocols to select.

Canfiguration | Parameters |

§-|E|E|EE &5 e = 0E-
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M arne | Size (kb | D ate Modified |
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Figure 4. Protocol Selection in Jammer Configuration Manager

Figure 5: Configuration Files and Description Pane
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Using the Configuration Manager in Jammer Using the Jammer Tab

» Description pane

— When you select aconfiguration filein thelist, a description of thefileisdisplayed in the
description pane below. It also displays the name of thefile, the path where thefileis
located, the size of the file, the date and time when the file was created, the date and time
the file was modified, whether the file is read-only and the Map path where thefileis
located on your system.

— When you click the Show/Hide button below the Description pane, you display or hide
this pane.

» Draganddrop files

You can drag any configuration from the Configuration manager list onto a device column to
load it.

» Tool bar that lets you create, load, copy, cut, and paste configuration files. See “ Configuration
Manager Tool Bar in Jammer” on page 17 for more information on this tool bar.

e Context menu

Select a configuration file name, and right-click to display a menu where you can choose to
create and edit configuration files, and additional operations. See “ Configuration Manager
Context Menu in Jammer” on page 18 for more information about these menus.

* Browseto map folders of files stored in locations other than the default Sample and User
Configuration folders.

Configuration Manager Tool Bar in Jammer

The Configuration manager tool bar (Figure 6) allows you to perform the following functions:

New Configuration ¢ allowsyou to open the Configuration window and create a new Jammer
configuration from scratch.

New Folder Lzl allowsyou to create anew folder.

Load allowsyou to load a configuration file into aport or ports. Thisicon is only active when
aport has been locked and is selected in the Port Manager. See “L oading Jammer Configuration
Files’ for details.

Map [& allows you to select afolder that you want to be listed in the Configuration Manager for
the selected function tab.

Unmap (@ allows you to unmap afolder that has been mapped.

Cut 3¢ alowsyouto cut afilefromitscurrent location. Thisis not the same as deleting afile.
Copy @ alowsyouto copy afile.

Paste alows you to paste afile you have cut or copied.

Delete |= alowsyou to delete afile or folder.

Path @ allowsyouto go up onelevel inthefolder tree. Thisfield next to thisicon displays the
current folder name.
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Using the Jammer Tab Using the Configuration Manager in Jammer

Refresh @ allows you to refresh the Configuration Files and Description pane.

Show/Hide @ alows you to show or hide the details for the selected file. These details appear in
the lower section of the Configuration Manager pane.

View [l - allowsyou to view thefilesin the Configuration Manager as alist including only the
file name or to view the details of the filesin the list.

Figure 6: Configuration Manager Tool Bar in Jammer

Configuration | Farameters |

&-|E|AEE 80 =|eBE-

WS ample Configurationsh10GigE" - @

Configuration Manager Context Menu in Jammer

Figure 7: Configuration Manager Context Menu in Jammer
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Open Command Prompt. ..
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Wi »

Right-click in the list to choose the following actions from the context-sensitive menu:
« Up
Displays the contents one folder level up from the current display.
* New Jammer Configuration
Opens a new Jammer configuration window for editing.
* New Folder

Opens the Configuration manager dialog where you can enter the name of a new folder you
want to add.

* Edit Jammer Configuration

Opens the file highlighted in the list, the same as double-clicking on the file name.

18
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Using the Configuration Manager in Jammer Using the Jammer Tab

 Load Jammer Configuration into Selected Port(s)

Loads the file highlighted in the list into the port(s) selected in the Ports Manager. See “Using
the Ports Manager in Jammer.”

+ Cut
Removes a selected file or folder from the list.
« Copy
Copies aselected file or folder to a clipboard making it available to paste in another location.
* Paste
Pastes afile or folder you cut or copied to the location you choose.
* Rename

Opens adialog with the current file or folder name displayed in an entry field that you can
modify. It also shows the protocol, path, and current file or folder name.

 Delete

Opens a dialog where you can confirm whether you want to delete the highlighted file
(configuration) or folder from the list.

e Must Confirm Delete

Sets this choice as a preference that opens adialog to confirm that you want to delete afile or
folder from the list. When you select it, a check mark is displayed next to it. It is selected by
default.

* Map Folder
Opens the Map Folder dialog box that lets you map afolder to a name of your choice.

Figure 8: Map Folder dialog box

Map Folder m
Fratocal: SAS/SATA

tapped Folder Mame: I Jammer Mapped folder

Mapping Path: I C:\Program Files\Finizart-<gig MaestroJammer Browsze... I

Ok | Cancel |

Enter a name of your choice in the Mapped Folder Name field, and use the Browse button to
select the folder on your system or network you want to map to this name.

» Edit Mapping Path

Allows you to edit the mapping path.
 Unmap Folder

Removes a highlighted mapped folder from the Configuration manager.
* Explore

Opens a Windows Explorer window showing the directory where the current configuration
files are located.
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Using the Jammer Tab Using the Configuration Manager in Jammer

« Open Command Prompt

Opens a Windows Command Prompt window showing the directory where the current
configuration files are located.

* Refresh
Refreshes the Configuration Manager window.
*  View
Has two choices:
— List
Displaysthelist of files or foldersin the path you choose.
— Details
Displays the list of files or folders with the size and modification date.
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Using the Parameters Status Table in Jammer Using the Jammer Tab

Using the Parameters Status Table in Jammer

Each Jammer device (a simplex Jammer or a duplex Jammer is considered as one device) is
displayed by a column on the Jammer tab (Figure 9). At the top of each column isthe protocol, the
chassis name, and in parenthesis the chassis number, the slot number and port number(s) in
parenthesis.

To configure how to display the portsin the Parameters Status Table, click on the Views button
and do the following:

Select or unselect Configuration to display or hide the Configurations tab and Parameters tab
where you manage Jammer configuration files and select the Parameters to display, respectively.

Click Ports to display or hide the Port Status table.
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Figure 9: Jammer Parameters Status Table
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Thefirst column on the tab is the legend for each row in the device columns and contains the
following categories:

State

Jam Status
Configuration
Status
Settings
Current test
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Parameters Category Descriptions

State

This row shows the state of the Jammer: Disconnected, Connecting, Paused, Pausing, Running,
Skipped, Skipping, Starting, Stopped, or Stopping.

Jam Status

Displays the state of the Jam defined in the currently loaded configuration file: Idle, Waiting for
Trigger, Done, Skipped, Timed Out.

Configuration...

Displays the name of the configuration file, if any, loaded into the port.

Start/Stop

Click this button to Start or Stop atest. The green arrow icon indicates you can click the button to
Start the test. The red box indicates you can click the button to stop the test.

Pause/Resume

Click this button to pause or resume atest suite that is running.

Skip

Click this button to skip atest that is running and move to the next test in the site.

Operation

Opens the Operation dialog box.

Status Category

This category gives the status of the test suite that you have loaded into the Jammer.

Protocol

Indicates the protocol of the Jammer: Fibre Channel, Gigabit Ethernet, SAS, or SATA. You choose
aprotocol in the Port Selection and Domain Setup window when you lock ports. The small lock
icon indicates that the protocol cannot be changed at this stage. For SAS and SATA Jammer, you
may choose the protocol between SAS and SATA using the Edit protocol and speed settings
option.

Clock rate

Indicates the Jammer clock rate. The closed lock icon indicates you cannot currently change the
clock rate; the open lock icon indicates you can change the clock rate.

In Gigabit Ethernet, the clock rate is always 1.2500 Gbps, therefore, the icon is always locked.
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In 10 Gigabit Ethernet, the clock rate can be either 1.0625 or 10.3125 Gbps.

In Fibre Channel, the clock rate can be 1.0625 Gbps, 2.1250 Gbps, 4.2500 Gbps, 8.5000, or
14.0250 Gbps.

In SAS and SATA, you can choose to auto-negotiate to any speed. You can also set the Jammer to
force the link to only negotiate to either 1.5 Gbps, 3.0 Gbps, or 6.0 Gbps.

Both portsin aport pair must always be set to the same clock rate. Therefore, if you have two
single Jammers, and one of them is running, the clock rate is locked on both.

Signal LED A and Signhal LED B

These two indicators change color, green, red, yellow, black, depending on the link status. They
also match the Link status LEDs on the front panel of the blade in the Xgig chassis. Refer to the
table below for the description of each LED color.

Table 1: Xgig Jammer Blade LEDs

Label on Blade Blade Parameters Status table-Signal A, Signal B
¢ Green when port locked by client application
In Use ;
¢ Black otherwise
¢ Green -FC, GE: when traffic is good ¢ Green -FC, GE: when traffic is good
e Green-SAS/SATA: Speed set ¢ Green-SAS/SATA: Speed set
¢ Yellow -FC, GE: Loss Of Synchronization ¢ Yellow -FC, GE: Loss Of Synchronization
Link (3G) ¢ Yellow-SAS/SATA: No speed set (Before ¢ Yellow-SAS/SATA: No speed set (Before
Signal (6G) OOB/In OOB) OOB/In OOB)
¢ Blinking Yellow -SAS/SATA: In OOB ¢ Blinking Yellow -SAS/SATA: In OOB
¢ Off-FC, GE:Loss Of Signal ¢ Black-SAS/SATA: No signal (nothing
* Off-SAS/SATA: No signal (nothing connected) connected
Signal (12G) e Green (solid) - Link present

e Green (flashing) Traffic is coming

16G FC FEC

This setting is only for 16G FC with the speed set at 14.0250 Gbps. Unlocked indicates that the
setting is Auto. Thisisthe default setting. To set this setting, select FEC Mode from the context
menu, then select Auto, On, or Off. When thisis set to On, the table will read “L ocked”, and there
will be agreen dot next to the table entry.

PCle Link Speed

Indicates the link speed of the PCle generation, Genl or Gen2.

PCle Link Width

Indicates the link width of the PClelink in lanes.

Progress

Indicates where the Jammer isin the test suite while it isrunning or where it is stopped or paused.
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Log

Indicates if alog from the last operation is available for viewing.

Settings Category

This category indicates the current physical setup of the Jammer device. You can change most of
the settingsin this category by using the Parameters Status context menu for each device you have
locked.

Protocol

Indicates the current protocol setting for the Jammer: Fibre Channel, 16G FC, Gigabit Ethernet,
10GigE, SAS, or SATA. To change the Protocol, you must select a device (port) from the port
context menu in the Port Selection and Domain Setup window.

For SAS and SATA you can edit the protocol and the speed from the Parameters Status context
menul.

Clock Rate

Indicates the Jammer clock rate. The clock rate options and behavior is different for the protocols
and speeds. The clock rate options may include 1.0625 Gbps, 1.2500 Gbps, 2.1250 Gbps, 2.5000
Gbps, 4.2500 Gbps, 8.5000, 10.3125, or 14.0250 Gbps, depending on the blade. Both portsin a
port pair must always be set to the same clock rate. Therefore, if you have two Jammers, and one
of them is running, the clock rateislocked on both of them. See “Changing the Clock Rate of a
Jammer” on page 31 for instructions on changing the clock rate.

Number of tests

Displaysthe number of Test Casesin the currently loaded test suite. You can change the number of
Test Casesto run in the Jammer Configuration window.

Run suite...

Indicates if the test suite is set to run only once or to loop forever (until you click Stop).

GigE Jumbo Frames

Thisindicates if Gigabit Ethernet jumbo frame support is enabled. (Thisisonly available in the
Gigabit Ethernet Jammer.) When enabled, the Jammer supportsjumbo framesup to 16 KB in size,
however, the latency through the port is about 136 microseconds. Otherwise, only normal 1500
byte frames are supported, with alatency of about 17 microseconds.
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Current Test Category

This group of parameters gives information and status about the current test in the test suite that
the Jammer is running or about to run.

Name

Displays the name of the current test.

Mode

Displays the current test mode setting that you set in the Jammer Configuration window.

Arm name, Trigger name, and Jam name

Displays the names given to each of the components of the current test.

Arm status

For a Test Case with an Arm condition, thisindicatesif that condition has been met.

Arm-Trigger timeout

Displaysthe number of 32-bit words the Jammer waits for the Trigger condition to be met after the
Arm condition has been met. After this expires, the Jammer rolls back to wait again for the Arm
condition.

Trigger occurred

Indicates if atrigger and Jam have occurred for thistest case.

Trigger timed out

Indicates if the Arm-Trigger timeout has ever occurred for this Test Case.

Repeat Mode

Indicates the Test Case mode and whether or not it is repeated. You set thisin the Jammer
Configuration window, Test Case Repest settings dial og.

Repeat Count

Indicates the number of times the Test Case is repeated.

Test Timeout

Indicates the total amount of time you have set the Jammer to wait for a Test Caseto fully
complete (including all repeats) before aborting and going to the next Test Case, preceded by the
amount of time currently left. For example, when the Jammer isin the running state, the timer
would show 59 sec/1:30 for atest configured to timeout after one minute, thirty seconds, while 59
seconds remain before the timeout.
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Using the Parameters Status Context Menu in Jammer

Right-click on the Parameters Status table to display the context menus shown in Figure 10. Each
protocol has a unique context menu. The available operations are displayed for the column in
which you click. This menu provides controls for configuration files, for setting clock rates,
allowing jumbo frames, logging test activity, removing aJammer from the Parameters Status tabl e,
and the appearance of the status table.

Refer to the following pages for more information about the how to use the context menu choices:

e “Using the Parameters Status Table in Jammer” on page 21 for information about the
parameter settings you make from these menus.

* “Running the Test Suite on a Jammer Device” on page 62 for information about running the
Jammer.

e “Using the Log Manager in Jammer” on page 50 for choosing log preferences.

» “Performing Configuration Tasks in Jammer” on page 60 for information about using the
Load configuration file, Save configuration file, Reset configuration, and Edit configuration
selections from these menus.
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Figure 10: Jammer Parameters Status Table Context Menus
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Changing the SAS/SATA Protocol Setting of a Jammer
The procedure for changing the SAS/SATA protocol setting depend on the blade’s speed.

Changing the Protocol Setting for 3G Blades

To edit the SAS and SATA protocol setting on a 3G blade:
1 Select Edit protocol and speed settings from the Parameters Status context menu.

A diaogisdisplayed that lets you choose Auto-Negotiate between SAS and SATA (the
default), SAS only, SATA only (Figure 11).

Figure 11: SAS/SATA Protocol Setting Dialog for 3G Blades

Protocol and speed settings X
Part - %GIGSWDEY1 [2.1-2]
Pratacal

(+ Auto-negotiate between S45 and SATA
™ SAS onlp

[ SATA only

Speed

Auto-negotiate to ..

* any speed

™ 1.5 Gbps anly

™ 3.0 Gbps anly

Cancel

2 Click aradio button to choose the protocol.
3 Click OK to close the dialog and apply the settings.

You will receive awarning message. Click OK to apply the setting and reset the link, or click
Cancel to discard the changes.
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Changing the Protocol Setting for 6G Blades

To edit the SAS and SATA protocol setting on a 6G blade:

1 Sdlect Edit protocol and speed settings from the Parameters Status context menu.
A dialog is displayed that lets you choose Auto-Negotiate between SAS and SATA (the
default), SAS only, SATA only (Figure 12).

Figure 12: SAS/SATA Protocol Setting Dialog for 6G Blades
x|

Fort : XGIGSWDEWT (1,1-2)

seftings for 00B and Speed Megotiation | Without 0B (Advanced) |

The following setting determines what protocol(s) the Jammer shall negotiate to
during OOB (but speeds are selected on the other tabs):

+ Auto-negotiste between SAS and SATA
" SAS only

" SATA only

Frotocol | A4S Speed Settings | SATA Speed Settings

(0]:8 I Canc:ell

2 Click aradio button to choose the protocol on the Protocol tab.

3 If you made a change from the previous setting, the option below will appear at the bottom of
the dialog.

[ Reset link after changes are applied to the settings above
Check this check box if you want the link to reset when the change is applied upon clicking

OK. Otherwise, clicking OK will apply the change, but the protocol will not change until the
next time OOB initialization occurs.

4 Click OK to close the dialog and apply the setting.

30

Xgig Jammer and Delay Emulator User Guide



Using the Parameters Status Context Menu in Jammer

Using the Jammer Tab

Changing the Clock Rate of a Jammer

The procedure for changing the clock rate for a port depend of the blade's speed and selected
protocol.

Changing the Fibre Channel Clock Rate for All But 6G Blades

To change the clock rate or speed on all but 6G blades for the Fibre Channel protocol:

1
2

Right-click anywhere on the specific device column to open the Parameters context menu.
Select Clock rate.
The speed choices are displayed (Figure 13).

Figure 13: Fibre Channel Clock Rate Menu (except 6G blades)
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Click to choose one.
A bullet is displayed to the left of the currently operating selection.
Click OK to closethe diaog.

You will receive awarning message. Click OK to apply the setting and reset the link, or click
Cancel to discard the changes.

Changing the Gigabit Ethernet Clock Rate for All But 6G Blades

To change the clock rate or speed on al but 6G blades for the gigabit ethernet protocol:

1
2

Right-click anywhere on the specific device column to open the Parameters context menu.
Select Clock rate.
The speed choices are displayed (Figure 13).
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3 Click to choose one.
A bullet is displayed to the |eft of the currently operating selection.

4  Click OK to close the dialog.
You will receive awarning message. Click OK to apply the setting and reset the link, or click
Cancel to discard the changes.

Changing the SAS/SATA Clock Rate for 3G Blades

To change the clock rate or speed 3G blades for the SAS/SATA protocol:
1 Right-click anywhere on the specific device column to open the Parameters context menu.
2 Select Edit Protocol and speed settings for SAS or SATA Jammer.

The speed choices are displayed (Figure 14).

Figure 14: SAS/SATA 3Gbps Speed Settings Dialog
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* Auto-negotiate between S45 and SATA
™ SAS onlp

" SATA only

Speed
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* any speed

" 1.5 Gbps anly

" 3.0 Gbps anly

Cancel

3 Click to choose one.
You can also specify one or both protocols. Refer to “Protocol” on page 25.

4  Click to choose one.

5 Click aradio button in the in the Speed section of the Protocol and speed setting dialog.

6 Click OK to close the dialog.
You will receive awarning message. Click OK to apply the setting and reset the link, or click
Cancel to discard the changes.

Changing the SAS/SATA Clock Rate for 6Gbps Blades

To change the clock rate or speed 6Gbps blades for the SAS/SATA protocol:
1 Select Edit protocol and speed settings from the context menu.

2 TheProtocol and speed settings dialog appears.
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Figure 15: Speed Settings Menu for SAS and SATA on a 6Gbps blade
x|

Fort : XGIGSWDEWT (1,1-2)

Settings for 008 and Speed Negotiation | Withaut O0E (Advanced) |

 Auto-negotiate to the highest speed
& Use advanced SAS speed negotistion settings
v Allow SMNW-1 window (G171.5 Ghps window in SAS-1.1)
v Allow SMNW-2 window (G2/3.0 Ghps window in SAS-1.1)
v Allaw SMAY-3 wind o
v Allow Train-SNw 1.5 Ghps without SSC window
v Allow Train-SNw 3.0 Ghps without SSC window
v Allaw Train-Sry 6.0 Gbps without S3C window
= Allayy Train-Skii 1 5 Ghps with S50 wind o
| Al Train-SH 30 Ghps with SSC window

| Al Train-SH B D Ghps with SSC window

S5Cis currently not supported

Protocol SAS Speed Settings SATA Speed Settings

[ Reset link after changes are applied to the settings above

(0] | Cancell

If you made a change from the previous setting, the option below will appear at the bottom of
the dialog.
[ Reset link after changes are applied to the settings above

3 Check this check box if you want the link to reset when the change is applied upon clicking
OK. Otherwise, clicking OK will apply the change, but the protocol will not change until the
next time OOB initialization occurs.

4  Select either the SAS Speed Settings or the SATA Speed Settings tab. See Figure 15.

- Note: Both ports of the port pair share one protocol and one clock rate; therefore, two
adjacent simplex Jammers always have the same protocol and clock rate.

5 Select the speed setting you want for SAS or SATA.
6 Click OK to close the dialog and apply the setting.
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The 6Gbps blade also has a Without OOB (Advanced) tab at the top of the window see Figure 16.
Thisallowsyou to set the speed the Jammer if no OOB is detected after abroken link. This can be
useful if, for some reason, you want to attach equipment without going through OOB.

Note: For Fibre Channel and SAS/SATA only The clock rateis not saved in the
configuration file. This allows Jammer scripts to run independently of the clock rate setting
and avoids breaking the link to which the Jammer is connected.

Figure 16: Without OOB (Advanced) Tab 6G

Protocol and Speed Settings

Fart : XGIGSWDEYT (1,1-2)

Settings for 00 and Speed Negatiation | ¥ithout O0B (Ackanced) |

through at:
" 15 Ghps without S5C

3.0 Ghps without S5C

+ £.0 Ghps without S5C

S5Cis currently not supported

[fthe link is broken and the traffic is then applied to both parts without any O0B
negatiation, the Jammer OOB state machine will time-out and set the Jammer to pass-

This setting is active regardless of all the other settings for Protocal and Speed.

Caution: Changing the clock rate disrupts the traffic passed through the FC and 3 Gbps SASY
SATA Jammer. A warning message appears when you change the setting (Figure 17).

Figure 17: Changing Clock Rate and Protocol/Speed Warning Dialogs
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|
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.--r \-\ lirk.s.
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[

Yes No |

Changing the SAS Clock Rate for 12G Blades

SAS and SATA on a 3Gbhps Blade

]

Changing the protocol and/or zpeed of the ;I
data links will affect both parts of the part

i‘: pair and digrupt the traffic on both links,
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¥ Show this warming nest time

|

Yes Ho |

To change the clock rate or speed 12Gbps blades for the SAS protocol:

1 Select Edit protocol and speed settings from the context menu.

2 TheProtocol and speed settings dialog appears.
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Figure 18: Speed Settings Menu for SAS on a 12Gbps blade
Protocel and Speed Settings E

Port : QA_5000_GEN4 (2.3)

| Settings for OO and Speed Negotiation | Without OO (Advanced)

(@) Auto-negotiate to the highest speed | 12 Gbps, 6 Gbps, 3 Gbps
@ Use advanced SAS speed negotiation settings
Allow SN\w-2 window (G2/3.0 Gbps window in SAS-1.1)
Allow SNW-3 window
Allow Train-SNw 3.0 Gbps without SSC window
Allow Train-SN'w 6.0 Gbps without SSC window

Allow Train-SN'w/ 12.0 Gbps without SSC window

Train-SNW 12.0 Gbps Parameters
Transmitter Mode

Mode | Mode 4 -

Jammer initiates a set of 6 pairs of increment, and decrement to each coefficient for a net effect of zero, and
then go to the wait state at the Train Complete state.

Programming Coefficients
Coefficient 1 Coefficient 2 Coefficient 3
Mazx 38 = 255 |2 76 =
Min 0 = 1 = 0 %
NoEgualization 0 = 255 = 0 =
Reference 1 38 = 1 = 63 =
Reference 2 15 = 205 |= 3 =
Default 15 = 1 = 38 =

Restore all parameters to default

|| Resetlink after changes are applied to the selfings above

You can either use the Auto-negotiation settings or the advanced SAS speed negotiation
settings. The options available from the Auto-negotiate to the highest speed drop-down
menu are:

»  12Gbps, 6Gbps, 3Gbps
*  6Gbps, 3Gbps
e 3Gbps

@ Important: It isrecommended that if you have a 6Gbps device, you select the 6Gbps, 3Gbps
option, and if you have a 3Gbps device, you select the 3Gbps option.
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3 Set advanced speed negotiation settings.

For Train-SNW 12.0 Gbps Parameters, you can set the Transmitter Mode, which determines
how the Tx training transmitter state machine behaves. When you select a transmitter mode,
the mode's description appears below the drop-down menu.

You can aso set the Programming Coefficients. The coefficient values are initially set to the
default when you initiate the SAS link reset. The coefficient values will be changed based on
reguests from devices under test and will be within the range of the Min and Max values. For
example, if the device requests that the Jammer to go to Reference 1, the coefficient values
will be moved to current Reference 1 values. All coefficient values must be between 0 and
255.

Changing the pointer value for each coefficient does not affect the signal. It isonly for logical
testing of devices under test.

If you set the coefficients and do not want to keep the new values, click the Restore all
parameters to default button.

If you made a change from the previous setting, the option below will appear at the bottom of
the diaog.

" Reset link after changes are applied to the settings above

4 Check this check box if you want the link to reset when the change is applied upon clicking
OK. Otherwise, clicking OK will apply the change, but the protocol will not change until the
next time OOB initialization occurs..

Note: Both ports of the port pair share one protocol and one clock rate; therefore, two
adjacent simplex Jammers always have the same protocol and clock rate.

5 Select the speed setting you want for SAS.
6 Click OK to close the dialog and apply the setting.
The 12Gbps blade al so has a Without OOB (Advanced) tab at the top of the window see Figure 19.

This allows you to set the speed the Jammer if no OOB is detected after abroken link. This can be
useful if, for some reason, you want to attach equipment without going through OOB.

Note: For Fibre Channel and SAS only The clock rate isnot saved in the configuration file.
=»| Thisallows Jammer scri ptsto run independently of the clock rate setting and avoids breaking
the link to which the Jammer is connected.
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Figure 19: Without OOB (Advanced) Tab 12G

Protocol and Speed Settings =]
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1.5 Gbps

" 2.0 Gbps
{~ B.0Gbps

f+ 120 Ghps

Thiz zetting iz active regardlezz of all the other zettingz for Protocol and Speed.

16G FC FEC

16G FC blades running at 14.0250 Gbps have a FEC (Forward Error Correction) setting that
allows you to specify if FEC is enabled on the link. To set, select FEC Maode from the context
menu. Then, select On, Off, or Auto. Auto isthe default. This setting allows Jammer to
automatically detect if FEC is enabled for alink.

Scrambling

Some blades give the option of enabling Fibre Channel Frame Scrambling, which is part of the
Fibre Channel Specification for 8.5000 Gbps. You may enable or disable scrambling at any speed.
Select Scrambling from the Parameters context menu, and then select Enabled or Disabled. A
check mark appears next to the current selection. When Scrambling is enabled, Fibre Channel
Frame Scrambling is performed in the Configuration pattern starting after any SOF indicator
template and continuing until the next word with aK character (usually EOF).

Note: When changing the clock rate from 8.5000 Gbps to any other speed, Scrambling is
nd automatically set to Disabled. When changing to 8.5000 Ghbps, it is automatically set to
Enabled. You may then override this setting using the Parameters context menu.

Changing the GigE Jumbo Frames Setting

To change the jJumbo frame setting:
1 Open the Parameters context menu (Figure 20).
2 Select Jumbo frames.

Another menu appears with the two choices.

3 Click to choose one.
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A bullet is displayed to the left of the currently operating selection.

Figure 20: GigE Jumbo Frames Menu
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Logo M

Do not show Jammer

Texk size

Crozsover

Caution: Changing the supported frame size disrupts the traffic passed through the Jammer.
A warning message appears when you change the setting (Figure 21).

Figure 21: GigE Jumbo Frame Warning
|

Enabling ar dizabling Gigabit Ethernet jumbao ;I
frame support will digrupt the traffic on the

i j lirk.
Are pou zure?

v Shaw this warming nest time

[

Yes No |

Note: The frame size (Gigabit Ethernet only) is not saved in the configuration file. This
=»|  allows Jammer scri ptsto run independently of this setting and not disrupt the link when anew
configuration is loaded.

Replace Received Invalid Data with Idles

Thisoption isfor 10GIigE only. It allows you to replace invalid data with Idles before it passes
through the Jammer.
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Tuning and Equalization

Tuning and Equalization are procedures to optimize ports on the 6G SAS/SATA 4x/Wide-Port
Blade for your environment. When you connect the Xgig SAS Analyzer, Jammer, or Generator in
anew environment (for example, after changing devices or cable length) we recommend that you
run the Tuning procedure detailed in the Xgig Tuning and Equalization document. Click Tuning
and Equalization to open the Tuning and Equalization window.

Tuning for 12G SAS

Thisoptionisfor 12G SASonly. Click Tuning to open the SAS Link Tuning dialog. If two blades
are being used, you must tune each blade independently by launching the SAS Link Tuning dialog
twice.

Thenew 12G SAS Link Tuning dialog introduces anew concept of port groups. It still focuses on
the tuning of asingle 12G blade, but the ports on the blade are aggregated into port groups. The
port groups are named "Input #n" or "Output #n", referring to ports on the mini-SAS connectors.
The dialog shows the port group for the selected configuration and allows you to load a preset
tuning, auto-select the best preset, or auto-tune.

Thetop portion of the 12G SAS Link Tuning dialog displays the lane steering diagram for the
current link configuration. It is the same dialog as visible inside the Discovery dialog's Link
Configuration, except that the wire colors uniquely identify port groups.

Figure 22: 12G SAS Link Tuning Dialog

SAS Link Tuning for Blade 2, Link Configuration #34 (23]
g ‘ 3 5
OIS RGNS SR OO
& & & & N S £ &
* * * * & * *
F  F F  F F  F F  F
Ay o140
Jammerl Analyzerl
4£Ba o
w
s[5 17 ARG
Tunings:
Curmrent is 3GIG_OPTIMIZED {no change) - _
Manage Presets. .. | | T Equalization... Exit
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Use the drop-down menu to select a tuning method. You can choose from the following options:
» Auto-select the best preset
* Auto-tune

» Changeto [preset name]

Auto-select the best preset

To automatically select the best preset, select Auto-select the best preset from the Tunings
drop-down menu. Then, click the Apply Changes button. The software selects the best preset
from thelist of saved presets and applies that tuning preset to the hardware. This selection is based
on the preset with the lowest bit error rate (BER). When the preset selection is complete, the
following dialog is displayed showing the selected preset.

Figure 23: Auto-Select Complete Dialog
["saS Link Tuning for Blade 1, Link Configuration #34 |

Finished. 00:00:09

Input #3; Auto-selected, Mo Error

All Groups

Name: MyLast Tuning

The Save areaisreserved for future use.

Click the Back button to close the dialog and returns to the SAS Link Tuning dialog where the
name of the preset selected is shown as the current tuning.

Click the Exit button to close the dialog and return to the Jammer tab of the Xgig Maestro
window.
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Auto-tune
Auto-tuning in Jammer is supported by the following configurations:
#32-A-JFAA #34 - JA #41-G-JAA

Before starting the auto-tuning process, try applying the best preset. If you are not sure which one
is best, perform the Auto-Select the best preset process. This may shorten thetime it takesto
auto-tune. To auto-tune all the portsin the configuration loaded on the hardware for the ports you
have selected, select Auto-tune from the Tunings drop-down menu. Then, click the Apply
Changes button to begin the auto-tuning process. Note that when aconfiguration is selected in the
Discovery dialog, auto-tuning will tune all the portsin that configuration regardless of whether
the other ports in the configuration are locked or not.

A dialog appears showing the tuning progress. It includes the duration of the tuning and the bit
error rate (BER).

Figure 24: Auto-tuning In Progress Dialog

SAS Link Tuning for Blade 2, Link Configuration #34 (23]
Currently auto-tuning... 00:00:14
Input #3: Auto-tuning, Current BER estimate is 10E0, 1% to next step.
Stop, Keep Best

The auto-tuning process concludes only when the ports are error free for the longest of a series of
intervals. This may take six hours or more. You can stop the auto-tuning process at any time and
keep the best settings found thus far by clicking the Stop, Keep Best button.

In this case, the dialog shown in Figure 25 appears.
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Figure 25: Auto-tuning Stopped Dialog

SAS Link Tuning for Blade 2, Link Configuration #34

Finished.

Save

Input #3: Auto-tuning, Current BER estimate is 10E-2147483648, 0% to next step. (User Stopped)

00:01:54

| All Groups

Hame: MyLast Tuning

Save

Back

= |

When the auto-tuning process has completed, the following dialog appears showing the duration

of the process.

Figure 26: Auto-tuning Completed

SAS Link Tuning for Blade 2, Link Configuration #34

Finished.

Input #3: Auto-tuned, Mo Ermor

Save

06:18:59

| All Groups

Hame: MyLast Tuning

Save

Back Exit
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In the Save area, the group and the name of the tuning is displayed. The group is provided by
default and is not editable. The default name of the auto-tuning is MyL astTuning. You can change
the name by typing another name into the text field. When you enter anew name, a Save button is
displayed. Click the Save button to save the auto-tuning with the new name.

Click the Back button to close the dialog and returnsto the SAS Link Tuning dialog.

Click the Exit button to close the dialog and return to the Jammer tab of the Xgig Maestro
window.

Change to [preset name]

To load a preset on the portsin a configuration, click Change to [preset name] from the Tunings
drop-down list. Then, click the Apply Changes button. The software applies the tuned settings of
the preset configuration hardware and returns to the Jammer tab on Xgig Maestro window.

In addition to the default settings, the tuned settings that you have saved after auto-tuning are also
available.

The Manage Presets... button opens a dialog allowing you to delete or rename presets.

All the presets are listed in the right column. The left column shows the port groups affected by
each preset. You cannot rename or delete the factory provided presets, nor any preset currently in
use.
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Tx Equalization

Tx Equalization alows you to configure transmitter settings for the Jammer and Generator. Click
the Tx Equalization button to open the dialog box. For each port, you can specify pre-emphasis
and output levels. Tx Equalization is an advanced feature. These settings should normally beleft at
their defaults, unless changes are recommended by Viavi “ Technical Support”.

Figure 27: Tx Equalization

Transmit Equalization =3
Pre-emphazis Tap 0 Tap1 Tap 2 Output Level
F1 15 1 15 7
F2 1n 1 15 7
F3 15 I 15 0
F4 15 Kl 15 7
F5 &l 1 15 7
FE 15 1 15 7
F7 1a 1 15 7
P8 15 1 15 7
| Restore Facton Defaults || Save To Hardware || QK |

The pre-emphasis modul e in each transmitter boosts high frequencies in the transmit datasignal to
compensate for attenuation in the transmission media. Three pre-emphasis taps are provided: Tap
O isthe pre-tap, Tap 1isthefirst post tap, and Tap 2 is the second post tap.

Tap 0 sets the pre-emphasis on the data bit before each transition. Tap 1 and Tap 2 set the
pre-emphasis on the transition bit and the following bit, respectively. Tap 0 and Tap 2 also provide
inversion, which is set by using a negative value for the tap setting.

Allowable ranges are-15to 15 for Tap 0 and Tap 2 and 0 to 31 for Tap 1.

The output level sets the transmitter amplitude. The allowable rangeis 0 to 7, which corresponds
to an amplitude range of approximately 200 — 1200mV.

Note that these settings are applied on internal signal pathsin the hardware, and the full effect will
not normally be seen at the cable outputs.
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Using the Ports Manager in Jammer

The Ports manager displays details about the ports you have locked. It shows the protocol, chassis
name (with chassis number, slot number, and port numbers), and other port specific information.
You can sort the rows from first to last or last to first by clicking the column heading. For more
information about Xgig slot positions and numbering, refer to the Xgig Family Hardware Guide
included with the product CD.

Note: If you are disconnected due to a network problem, you can reconnect to the ports by

nd using the Port Selection and Domain Setup window.

Figure 28: Jammer Ports Manager

e & %0 W Acions

Address Start/ Stop Status Domain of FortA | Domain of Port B
'DEY Start Operation

| XGIGSWDEWI(123) .+ Stad Opersfion [ B Stopped | N
2 BERT-Bitemorrefetesting | GigahitEhemet | XGIGSWDEVI(124) |+ Start Operation B Stopped | N7

Protocal

| BERT-Sitenorretesing | Gigahit Ethemet

The following icons are displayed on the menu bar:

Select All Ports
Selects dl portsin the Ports Manager.

Unselect All Ports
Unselect al portsin the Ports Manager.

Load Configuration to Selected Ports
Load the selected configuration file to al selected ports in the Ports Manager.

Start Selected Ports
Start BERT operation on the selected ports in the Ports Manager.

Stop Selected Ports
Stop BERT operation on the selected ports in the Ports Manager.

P P AT P

Show Properties of Selected Ports
Display the Port Properties dialog box, with information on the selected function,

protocol, and clock rate (speed). It also shows the chassis name, |P address, ot and
port(s).
N Disconnect Selected Ports
' Disconnect the selected portsin the Ports Manager.

Disconnect All Ports
Disconnect all portsin the Ports Manager.
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Actions Button

The Actions button contains menus for Multiple speed Change and Toggle Display. See
Figure 29.

Figure 29: Actions Button Options

Actiohs: -

Multiple speed change »

Toggle display

Multiple Speed Change

This option allows you to change the speed of multiple Jammer ports simultaneously. If you have
the All Devices tab selected, the menu will display BERT, Jammer, and Generator. For Jammer,
you can choose to change the speed of 6.0 Gbps and 3.0 Gbps blades.

Select the ports you want to change the speed for, holding the Ctrl key down to select multiple
ports, then click the speed you want to change to, and click OK to apply the change.

Figure 30: Multiple Speed Change Menu

Actions -

| Multiple speed change  » | Fibre Channel

Togale display | SASISATA » | 30 blade

6 blade

For Jammer Fibre channel

Select the ports you want to change the speed for, then click the speed you want to change to, and
click OK to apply the change.

For Jammer SAS/SATA 3.0 Gbps

Select the ports you want to change the speed for.
Select the protocol you want, Auto-negotiate, SAS only, or SATA only.
Select the speed you want to change to.

A WO N BB

Check the Reset link after and changes are applied check box if you want the link to reset
when the change is applied upon clicking OK. Otherwise, clicking OK will apply the change,
but the protocol will not change until the next time OOB initialization occurs.

For Jammer SAS/SATA 6.0 Gbps

1 Select the protocol you want, Auto-negotiate, SAS only, or SATA only.
2 Select either the SAS Speed Settings or the SATA Speed Settings tab.
If you made a change from the previous setting, a check box will appear at the bottom of the dialog

highlighted in yellow with a message that reads, Reset link after and changes are applied to
above settings.
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3 Check the Reset link after and changes are applied check box if you want the link to reset
when the change is applied upon clicking OK. Otherwise, clicking OK will apply the change,
but the protocol will not change until the next time OOB initialization occurs.

4 Select the speed settings you want for SAS or SATA.
5 Click OK to close the dialog and apply the setting.
The 6Gbps blade a so has a Without OOB (Advanced) tab at the top of the window see. This

allows you to set the speed the Jammer if no OOB is detected after a broken link. This can be
useful if, for some reason, you want to attach equipment without going through OOB.

Note: For Fibre Channel and SAS/SATA only The clock rate is not saved in the
nd configuration file. This alows Jammer scripts to run independently of the clock rate setting
and avoids breaking the link to which the Jammer is connected.

Toggle Display

This option toggles between a horizontal and vertical view of the ports.

Ports Manager Columns

The Ports Manager includes the following columns:

Operation

Operation isabutton you press to display the Operation bar for the device you are using. Refer to
“Running the Test Suite on a Jammer Device” on page 62 for additional information.

Status

Information in this column displays the state of the device under test.

Domain of Port A and Domain of Port B

Each of these fields indicates to which domain the respective port belongs. In asimplex Jammer,
only port A isrelevant. In aduplex Jammer, the lower port number is always port A. You set up
domainsin the Port Selection and Domain Setup window. Refer to the Xgig Maestro Introduction
Guide for more information.

Output Voltages

The Output Voltage settings are for the SAS and SATA protocols and display each port number
and the corresponding output voltage setting.

Click on the Output Voltages field in the Port Manager to open the dialog box. This allows you to
select the amplitude control for the output voltage buffers. There are two output voltage settings,
High and Low.
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Figure 31: Output Signal Voltage Dialog
Output signal voltage settings ﬂ

Port : S0A-SING2 (2,1-2)

—Fort A

(" High - Standard operation (defaulf)

(® Low - SATA shor cable or margin testing

—FortB

& High - Standard operation (defaul)

(" Low-SATA shor cable or margin testing

Cancel |

High: The default setting is High. If the output voltage for a port is set to high, then the Output
Voltages field in the Port Manager reads “Norm” [Porti-Nam)2-Low |,

The High setting, is useful for driving extended length cables. This setting also provides a
pre-emphasis circuit that boosts higher frequency signalsto compensate for signal amplitude loss
that affects the data eye in long trace length runs.

Caution: For ports on 6G blades using a SATA cable connected to a SATA device, itis

@ possible for the SATA receiver voltage to exceed the maximum specifications. To keep the
SATA recelver voltage within the specifications, it is advisable that you set the output voltage
for these portsto “Low”.

L ow: If the output voltage for a port is set to Low, then the Output Voltages field in the Port
Manager reads“Low” | Patl-Lowj2-Marm . You can set the signal to Low when you are using short
cables with SATA devices.
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Using the Ports Manager Context Menu
You can right-click in the Ports Manager to open the context menu (Figure 32).

Figure 32: Ports Manager Context Menu
Domain of Port A | Dormain of Port B

Calumns Iu::

Largest
----- * Larger
MediLim
Smaller
® Smallest

The menu contains the following choices:

Text Size

Refer to “ Changing Text Size” on page 58 for information.

Columns

This choice opens a Customize table dialog (Figure 33) where you can choose to display Domain
of Port A.

Click the check box next to thisitem to display this item in the Ports Manager.
The grayed out items are defaults; you cannot clear these items.

Figure 33: Jammer Ports Manager Context Menu Parameters Selection

Customize table E

Checked parameters will appear in the takle.

- [ Select

- [@ Shoy

- [ Protocol

- [ Address

- [ Dperation

- [ Status

- [ Domain of Port &
- v Domain of Port B
----- v Output Voltages

(0] 9
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Using the Log Manager in Jammer

To access the Log Manager, click the Log tab at the bottom of the Jammer main window.

The purpose of logging isto automatically create alog that reports which Jam tests have occurred
and which ones might have reached the timeout limit while not finding atrigger to Jam. You can
view alog with any text editor.

The Filter icons next to the Type and Address column labels alow you to choose how you want
to display device types, by protocol or All, and device addresses, by single address or All devices.

If the All Devices tab at the top of the Xgig Maestro main window is selected, then the Log
Source menu {s} 2 actvelogsources ~| showsall log sources as active by defaullt. You can choose
to disable BERT logging, Jammer logging, Generator logging, Target Emulator logging, or al four
by clicking the Log Sources menu and un-checking the selections. If the BERT-Bit error rate
testing, Jammer, or Generator tabsin the main window are selected, then the Log Manager

displays only the log entries for that tab, respectively.

The following icons are displayed on the Log Manager menu bar:

Display Entry Contents

Lets you save the selected log to afilein the device Logs folder (for example:
C:\Program Files\Viavi\Xgig Maestro\Jammer\Logs) Or anywhereyou
want to save it on the network. Refer to the note on page 54 for information about
installation on 64-bit operating systems.

Save All Entries As
Letsyou save dl the logsin the Log Manager to afile.

]

Save selected entries as

. Lets you save the selected logs to afile.
= Select All
Selects dl the logs in the Log Manager.

Options
. Opensthe Log Manager Options dialog where you can enter your preferences for the
information you want displayed in the Log Manager (Figure 34).

Clear Filtering
Removes filtering by Type and Address and displays all the devices you have locked.

{

Clear Selected Entries
Deletes the log entry you have highlighted.

Clear All Entries
Deletes all the log entries in the Log Manager.

il
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Setting Log Options

To have log files automatically named and saved to a specific location:
1 Click the Log Manager Options icon to open the drop-down menu (Figure 34), and select
Jammer logging options.

Figure 34: Log Manager Options Menu
*' ‘:‘| @‘ (Mo entry]

Log Manager Options...

Jammer log options...

Or:
Open the Parameters context menu and select Options.

Either of these commands opens the Jammer Log Options dialog (Figure 35). This dialog
allows you to set up how you want the log files to be automatically named and the default
location where you want them saved. You can aso change the filename and folder when you
save thelog.

Figure 35: Log Options Dialog

Jammer Log Options

Log filename tenplate

IJammeang_[pDrt]_[date]_[time] j

Default log falder

IE:'\F‘IDgram FilezFinizarv=gig Maeztro®) ammertLogs |
ok | LCancel |

2 Select alog filename template from the following choices:
e JammerLog_[port]
e JammerLog_[port] [date] [time]
e JammerLog [date] [time]
e JammerLog_[date]_[time]_[port]

Or, you can type in your own template. Any [port], [date], and [time] in the templateis
replaced by the corresponding value. Port is displayed as:

protocol (FC, GE, or SAS), chassis name (chassis number in the
cascade, blade number in the chassis, port number on the blade)

3 Enter the path to the folder where you want to save the log file.
You can browse to where you want to save the log file by clicking _...].
4 Click OK.

You have set up the log filename template and default folder to save the log.

=p | Note: These settings apply to al Jammer logs. Log options are the same for all Jammer ports.
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Viewing a Log
The Jammer log shows the status of each Test Case during the entire length of the test run

To display alog:

>> Click the Log Manager tab at the bottom of the Xgig Maestro main window to view thelogin
atabulated format (Figure 36).

Or:

>

\%

Double-click on the log you want to view in the Log Manager to display the Log Entry
Display (Figure 37).

Or:

>

\%

Click the Log button on the Operation bar (with the appropriate Jammer device selected in the
Parameters Status table; a green check mark indicates the device is selected).

Or you can:

>> Open the Parameters context menu and select Log > View.

These two latter commands open a window that allows you to quickly view the Xgig Jammer log.
(Figure 38). In the case of these two methods, each time you run a Jammer, a new Jammer log is

created for the device, and the previous log is discarded. Click Print at the bottom of the Jammer

log to print a hard copy of the log.

On the other hand, the Log Manager continuesto list the logs and display them depending on the
Log Manager options you have selected. See “ Setting Log Options” on page 51.

You can savealogtoa . txt fileor an HTML file. Refer to “Saving aLog” on page 54.
Figure 36: Log Manager

{E} 1 active log source - | ' *' .|_|:' [Entries: 5]

DateTime Type w Address  Contentz
41242007 223839 PM  BERT Fibre Channel HGIGSWOEYT [1,1.1) Part uzed s HGIGSWDEYT (1.1.1)
Pratocol . Fibre Channel

Clock, rate : 8.5000 Gbps

'4/12/2007 2:37:11 PM_ BERT Fibre Channel HBIGEWDEYT [1.1.1] Port used T HGIGSWDEYT (1.1.1)

Pratocol . Fibre Channel
Clock rate : 8.5000 Gbps

Log
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Figure 37: Viewing a Log in the Log Entry Display

Log Entry Display

Log Entry Attributes

Type: Jammer SAS/SATA DateTime:  10/4/2006 5:04:51 P

Address:  KGIGSWDEVT (2.1-2) Size: 1kb

Test #l, Change Good 3tatus (50) of "RBeg: Dev->Host" to Bad (50)
Start Time = Wed Oct 04 17:03:2Z2 2006
Stop 4ll pressed during test.

Stop Time = Wed Oct 04 17:03:29 2008

Save bz |

Lloze

Figure 38: Example of a Jammer Log Display

2 Jammer Log for XGIGSWDEV1, (1,2,1-2)

*** Finisar Hgig Jammer Log ***

Test #1, PReplace IDLE with LE 7 tinmes
Start Time = Fri May 18 le:0EZ:2z Z007
Stop All pressed during test.

Stop Time = Fri May 18 1&:0Z:E7 EZ007

Frint
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Saving a Log

You can save alog from the Log Manager tab or the Parameters context menu.

To save alog from the Log Manager tab asan HTML file or text file:
1 Highlight the log you want to save.
2 Click the Save Selected Entries As... button.

The Save Log Manager Contents As window is displayed that |ets you name and save the log
asan HTML file to the Saved Logs folder or to alocation you prefer.

Or:

>> Double-click on the log you want to save to display it in the Log Entry Display window
(Figure 37), then click Save As...

The Save Aswindow is displayed that lets you name and save the log to the Logs folder as a
.txt file, or to alocation you prefer.

Tosavealogtoa . txt file using the Parameters context menu:
>> Open the Parameters context menu (Figure 39) and select Log > Save As.

This command opens a File dialog where you can save the log with a file name you assign to
it. Thedefault location is ¢: \Program Files\Viavi\Xgig Maestro\Jammer\Logs.

Note: This software application can be loaded on 32-bit or 64-bit Windows operating
systems. The path used above is for a 32-bit operating system.

If you are using a 64-bit operating system, the path would be:

C:\Program Files (x86)\Viavi\Xgig Maestro\Jammer\Logs

Figure 39: Log Menu

s

Wiew
Do nok show Jammer
Save as...
3

Texk size L
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Customizing the Appearance of the Maestro/Jammer Main Window

You can move and rearrange the individual device tabs on your monitor screen asyou prefer. You
can also select the information you want to display in the Parameters Status table. In addition, you
can select the size of displayed text.

Using the Window Menu

The Window menu allows you to arrange the window display:

Layout

Layout offers choices for rearranging the Maestro device tab windows. The Ports manager and
Log Manager windows are not affected by this menu selection.

Internal Tabs

Allows you to restore the Maestro main window to its default format.

Internal MDI

Internal multiple document interface (MDI) lets you isolate each device tab as a separate window
that you can activate by clicking anywhere on the window.

Show Hidden Windows

Restores any windows you have closed while using the Internal Tabs or Internal MDI display
arrangement.

Arrange Icons

Arranges the icons for minimized windows at the bottom of the screen. If an open document
window is at the bottom of the screen, some or all of the icons will be underneath this document
window and will not be visible.

Cascade

Arranges all open windows in a cascade style from the top, |eft corner of the window.

1 All Devices

Brings the All Devices tab to the front as the active window. This window displays ports from all
active devices (BERT, Jammer, Generator, and Target Emulator).

2 BERT - Bit error rate testing

Brings the BERT device tab to the front as the active window

3 BERT - Latency measurement

Brings the BERT Latency measurement device tab to the front as the active window
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4 Jammer

Brings the Jammer device tab to the front as the active window

5 Generator

Brings the Generator device tab to the front as the active window

6 Target Emulator

Brings the Target Emulator device tab to the front as the active window

Tile Horizontally

After selecting Layout > Internal MDI, this command opens and aligns the BERT, BERT Latency
measurement, Jammer, Generator, and Target Emulator device windows horizontally one over the
other.

Tile Vertically

After selecting Layout > Internal MDI, this command opens and aligns the BERT, BERT Latency
measurement, Jammer, and Generator, and Target Emulator device windows vertically one next to
the other. You can view the individual device windows by dragging the sides out to resize them.

Minimize All Windows

After selecting Layout > Internal MDI, this command minimizes all the open windows. You can
restore each window, individually, by using the standard window controls on the header or select
Internal Tabs to restore the Maestro main window to its default format.
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Customizing the Parameters Status table in Jammer

You can change the appearance of the Parameters Status table by:

*  Removing columns

* Resizing columns

e Changing thetext size

» Displaying and hiding status table parameters

Removing columns

If you have a number of deviceslocked, you can remove a column that you do not need to view
without unlocking the port or affecting the operation.

To remove a column:

1 Right-click on the specific column you want and open the Parameters context menu.

2 Select Do not show Jammer (Figure 40).

Or:

In the Ports Manager, clear the Show check box next to the device you want to remove.

The column is removed, but the device is still locked (“in use™) and displayed in the Ports

Manager.

Figure 40: Removing a Device Column

Pause / Resume Fause E
Skip |
Operation E
Status
Protocal E Gigabit Ether ) jog ﬁunfiguratiun file...
Clock rate & 85000 Ghy Save configuration file...
Signal LED A @ Signal Feset configuratian
Signal LED B . Signal Edit configuration
Progress [Nl Start
Log Mo log availak Saioe
Settings Slkin
Protocol Gigakit Ethern
Clock rate 85000 Ghpe  Data path
Data path 7 Crossows . meo frames
Number of tests : 1 Log
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Do not show Jammer
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Current test Text size

To replace the device column on the Parameters Status table;

>> Click the Show check box for the device in the Ports Manager.
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Resizing columns

You can resize any of the columns by placing the mouse at the right edge at the top of a column,
next to the chassis name. A resizing cursor appears. Hold down the mouse button, and drag the

mouse to resize the column.

Changing Text Size

You can choose the text size you want the Parameters Status table or the Ports Manager to display.

=) [ Note: You cannot change the text size in the Log Manager.

To change text size:

1 Open the context menu by clicking the right mouse button while the cursor is on the
Parameters Status table or the Ports Manager.

2 Select Text size (Figure 41).
You have five choices from which to select.
Smallest isthe default size.

3 Select thetext size you want.
A bullet is displayed next to the current selection.

Figure 41: Text Size Menu
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Displaying and Hiding Parameters in Jammer

You can hide specific parameters on the Parameters Status table to simplify the status tables and
show only the information in which you are interested.

To display or hide parameters on the Parameters Status table:

1 Click the Parameterstab at the top of the Configuration manager pane to switch to the
Parameters manager (Figure 42).

You can expand the categories by clicking the plus signs on the left.

The default displays most of the parameters.

Figure 42: Jammer Parameters Manager

Configuration Parameters|
Checked parameters will appear in the table.

- & State
- [ Configuration. .
- ¥ Start/ Stop
- FPause ! Fesume
- Skip
- [ Operation
B W Status

“W Pratocal
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“  Signal LED A
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- Progress
~ Log
- v Settings
- ¥ Current test

2 Click check box to set or clear the check mark next to the parameters.

Checked parameters are displayed.
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Performing Configuration Tasks in Jammer

This section describes how to handle configuration files from the Jammer main window.

Loading Jammer Configuration Files

You can load a configuration file on a Jammer using one of the following methods:

From the Configuration Manger:

>> Drag the configuration file from the list in the Configuration Manager onto the Parameters

Status table (column for the device) and release the mouse button.

You can drag configuration files from anywhere, including the list of configuration filesin the
Configuration Manager on the Xgig Maestro window, the system desktop, or Windows
Explorer.

From the Parameters Context Menu

1

Right-click on the device column to open the Parameters context menu and select Load
configuration file.

An Open Filediaog is displayed.
Navigate to the Jammer . tsk file that you want to use and click Open.

Thefileisloaded and its name and parameters are displayed in the device column of the
Parameters Status table.

From the Ports Manager:

1
2

3

Check the Select check box(es) in the Ports Manager for the port(s) you want to use.
Click the configuration file you want to load from the Configuration Manager.

Click the Load Configuration to Selected Ports button . Thisbutton islocated in the
Ports Manager and in the Configuration Manager. Both have the same function.

You can use the above methods to navigate to a mapped folder and load a configuration file.

Saving a Jammer Configuration File

To save a Jammer configuration file you created or edited:

1

Right-click on the device column in the Parameters Status tabl e to open the Parameters context
menu, and select Save configuration file.

A Windows Save diaog is displayed.
Navigate to where you want to save the configuration file and assign anameto it.

Xgig Jammer configuration files are saved with a . t sk extension.

Resetting a Jammer Configuration

To clear the configuration from a device:
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1 Right-click on the device column in the Parameters Status tabl e to open the Parameters context
menu, and select Reset configuration.

A warning dialog may be displayed asking you to confirm the configuration reset.

Figure 43. Reset Configuration Warning Dialog

I

2 Click Yes to clear the configuration from the device.

Editing a Jammer Configuration

To create aconfiguration file for a device, you can start from a blank default configuration or edit
the configuration after you have loaded a configuration file to the device.

You can open the Configuration window using one of the following methods:

1 Right-click onthe device column in the Parameters Status tabl e to open the Parameters context
menu.

2 Select Edit configuration.

Or:
>> Click the Configuration button on the Parameters Status table

This opens the Configuration window for the device that is currently selected. Refer to or
“Using the Jammer Configuration Window” on page 116 for more information.

Xgig Jammer and Delay Emulator User Guide 61



Using the Jammer Tab Running the Test Suite on a Jammer Device

Running the Test Suite on a Jammer Device

After you have configured a Jammer device, you can start the operation. Three methods are
available:

>> Click the Start button on the Parameters Status table.

Figure 44: Parameters Status table Start Button

Stan

= Stopped
) Idlle:
( Mot cunfigured fram & file ] l

Fause
Skip

Operatian

Or you can:

>> Right-click on the device column to open the Parameters context menu where the Start,
Pause, Skip, and Stop commands are available.

Or:
1 On the Ports manager, select the device.

2 Click the Sart button .

Or:

1 On the Ports manager, in the Operation column, click the Operation button for the device.
The Operation dialog is displayed (Figure 45, Figure 46, and Figure 47).

2 Click start.

Figure 45: Jammer Tab Operation Bar for Fibre Channel and Gigabit Ethernet

Operation E

Port : FC DEV-6(1,1.1)

Config Log
I M M
Start

Close
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Figure 46: Jammer Operation Dialog for SAS and SATA

- _ 5
Port : SAS/SATA XGIG-LSI (1.4,1)
& i
Config Reset Link
Close
Figure 47: Jammer Operation Dialog for 16G FC
Operation =
Port : 16G FC QA _5000_GEN4 (1,3.1)
&
Config
> ] kel kel
Start
Instant FEC Jam
Inject FEC Jam an Port &

Invert bits at the beginning of the FEC Block

@ Consecutive bits

() Bit mask 11111111 11111111

Enter 1°s for bits to modify and X's for bits to ignore
Inject FEC Jam an Part B

Invert bits at the beginning of the FEC Block

() Consecutive bits |1

@ Bit mask 11111111 11111111

Enter 1's for bits to modify and X's for bits to ignore

Clicking any of the Operation buttons (including Config) takes effect on the Jammer devicethat is

currently selected in the Parameters Status table.

Start runs the Test Suite from the beginning if you click it while the Jammer is stopped. The Start

button label becomes a Stop label while the Test Suite is running.

Pause causes the Jammer to pause and not run the next Test Case in the Test Suite when the
current Test Case is completed. When you click Pause, the State of the Jammer is“Pausing” while
the current Test Caseis still running. When the current Test Case completes (or is skipped), the

Jammer isin the “Paused” state waiting for user intervention.
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Skip Current causes the Jammer to abort the current Test Case and move on to the next test in the
test case. If the Jammer is“Paused,” you can click Skip to jump through your Test Suite without
running any Test Cases until you get to the Test Case you want to run and resume testing. If you
skip past the last Test Case in the Test Suite and the Test Suite is not set to loop forever, then the
Jammer goes to the Stopped state asif the Test Suite completed.

To let atest run to the end and then skip to another test:
1 Click Pause.
Wait for the current test to finish.
2 Click Skip To to step through the tests.
3 Observe the progress field on the Parameters Status table to track tests in the queue.
4 Click Start.

Skip To alowsyou to skip to a specific test in the test case.

To skip to a specific test:
1 Select atest number from the drop-down menu next to the Skip To button.
2 Click Skip To to skip to the selected test.

Stop causes the Jammer to abort running the entire Test Suite and go to the Stopped state.

Reset Link (SAS and SATA only) causes the Jammer, at any time, to reset the link and enter OOB
initialization. This does not affect any of the other buttons nor does it change the running state of
the Jammer.

Note: Resetting the link disrupts the traffic passed through the Jammer. A warning message
appears when you choose this action (Figure 48).

Figure 48: Reset Warning

Rezetting the data links will affect bath ports ;I
of the port pair and dizrupt the traffic on both

:‘: lirkez.
Are pou sure?

¥ Show this warming nest time

|

Yes Ho |

Log indicates alog is available for viewing. Click Log to view the latest test log.

Instant FEC Jam for 16G FC

When you open the Operation window for 16G FC, the window contains options to perform an
instant FEC Jam on port A or port B. See Figure 47. You can select to invert a number (1-16)
consecutive bits or use a bit mask to define which bitsto invert at the beginning of the FEC block.
Note that you cannot perform an instant FEC Jam when you are running a test suite.
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Chapter 3

Creating Jammer Test Configurations for
Fibre Channel

In this chapter:

Defining Your Own Test Configurations
Using the Jammer Configuration Window
Configuring Arm and Trigger Conditions
Configuring the Jam Definition
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Defining Your Own Test Configurations

Xgig Jammer lets you define your own test configurations and save them with or without hardware
available.

You can create a configuration from scratch, or you can open and edit an existing configuration.
Also, you can edit a configuration in edit only mode, which isindependent of any hardware, or
you can edit a configuration that is currently loaded to a Jammer device.

To edit a configuration in edit only mode:
>> Double-click on a configuration file in the Configuration manager.
Or:

>> Right-click on the configuration in the Configuration manager and choose Edit Jammer
Configuration from the context menu.

The edit only mode Jammer Configuration window opens (Figure 49).

Thiswindow allows you to set up your own Test Cases, name them, organize them, and save
them to files so that you can use them again.

Figure 49: Edit Only Jammer Configuration Window
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To start a configuration from scratch in edit only mode:

>> Select New Jammer Configuration from the Configuration manager context menu or the File
menu (Figure 50) on the Xgig Maestro menu bar.

Figure 50: Maestro File Menu

V' Xgig Maestro
File | Tools Window Help
| New Jammer File » || Fibre Channel Jammer Configuration...

Open Jammer Configuration File... Gigabit Ethernet Jammer Configuration...

Recent Jammer Configuration Files » 10 Gigabit Ethernet Jammer Configuration...
Basic SAS/SATA Jammer Configuration...

Advanced SAS/SATA Jammer Configuration...

Or:

>

\%

Click the New Configuration icon a at the top of the Configuration manager.
Or:

>> Right-click the configuration in the Configuration manager and choose New Fibre Channel
Jammer Configuration from the context menu.

To save your configuration in edit only mode:

>> Click Save at the bottom of the Jammer Configuration window or open the File menu at the
top of the Jammer Configuration window and select Save Configuration As... or Save
Configuration.

Any changes you make have no effect on actual Jammer devices you control.

To edit a configuration that is loaded to a Jammer port:

>> Click Configuration... in the device column.

Or:

>> Right-click in the Parameters Status table in the device column to open the context menu and
select Edit configuration.

Or:
>> Click Operation in the device column to open the Operation dialog, then click Config.

The Xgig Jammer Configuration window in hardware edit modeis displayed (Figure 51). This
window allows you to set up your own Test Cases, name them, and save them to afile so that
you can use them again.

Click Apply or OK and Jammer accepts the changes. They are immediately reflected in the
Parameters Status table and affect the Jammer device the next time you run it.

To save your configuration edits:

>> Open the File menu at the top of the Jammer Configuration window and select
Save Configuration As... or Save Configuration.
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Or:

>> Right-click in the Parameters Status table in the device column to open the context menu and

select Save configuration file...

Figure 51: Xgig Jammer Configuration Window
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Using the Jammer Configuration Window

The Jammer Configuration window title bar indicates how many portsit is configuring, the
protocol, and the configuration file name, if any. If you are using hardware edit mode, the chassis
name, chassis number, slot number, and port number are also listed. The elements of the Jammer

Configuration window are described in the following sections.

Using the Jammer Test Suite Tools

The Test Suite lists the series of Xgig Jammer tests in the order in which you want them to
execute. The suite includes one or more tests. The highlighted test appears as the Current Jammer
Test on the upper right side of the window. Each test in the suite executes in sequence with atest

reset time of approximately 130 (200 max) milliseconds.
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Repeat Test Suite

|Repeat test suite |v

Run tesk suite once

If you select Repeat Test Suite w , the Jammer tests continuously run from the top
of the Test Suite to the bottom and then loop back to the top until you click Stop on the Xgig
Jammer Tab in Xgig Maestro.

Creating a Test Suite
When you create a Test Suite you use the edit buttons at the top of the Test Suite window.

The edit button definitions for the Jammer Test Suite are:

Cut Removes the highlighted test and holds its contents in the memory
buffer.

Copy Copies the highlighted test to the memory buffer.

Paste Inserts the current memory buffer contents before the currently
highlighted test.

Add Adds a new blank test to the bottom of the suite.

Insert Inserts a new blank test above the currently highlighted test.

Delete Removes the highlighted test from the suite. If only one test is present,

then the contents of this test are cleared.

To duplicate atest at another point in the Test Suite:
1 Highlight the test you want to duplicate.

2 Click Copy.
3 Highlight the test in the suite that is just after the point where you want the duplicate test
inserted.

4 Click Paste.
The duplicate test isinserted.

Refer to “ Configuring Arm and Trigger Conditions” on page 73 and “ Configuring the Jam
Definition” on page 77 for information about configuring each test.

Using the Context Menu

The same operations (Cut, Copy, Paste, etc.) can be performed with the options available in the
Context menu. In addition, the direction of an individual test can be reversed by selecting the
‘Reverse Current’ option. To reverse the direction of all tests, select the ‘Reverse All’ option.

Using the Configuration File Menu

The File menu is the only menu on the menu bar (Figure 52).
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Figure 52: Configuration File Menu

A 2 Ports Jammer FC Co
&[=M Tools

Zipen configuration...

Import best From, ..
Export selected test, ..

Sawe configuration
Save configuration as...

Close

The choices are:

Open Configuration Open a selected configuration file.

Import to Selected Test Import a Test Case from a .tst file ot an entire test suite, .t sk file, to the
currently highlighted position.

Export Selected Test Export and save the currently highlighted test to a .tst file.

Save Configuration Save the entire Test Suite to the .tsk file you currently have loaded.

Save Configuration As Save the entire Test Suite to a .tsk file with a name you assign to it.

Close Close the Jammer Configuration Window.

The recently used FC Jammer configuration files appear in the file menu and are loaded when
selected.

Note: The . tst filesare only for storing individual Test Cases and swapping them between
configuration files. You cannot load . t st files directly into a Jammer device on the Xgig
Maestro window.

Using the Current Jammer Test Window

The graphicsin this section of the window represent the hardware configuration for the selected
test in the Jammer Test Suite.

Mode

Use Mode drop-down (Figure 53) near the top of the window to display alist of the possible
configuration choices. In a duplex Jammer all path A and path B options are available. In a
simplex Jammer, only path A isavailable. If you are editing a configuration without any
associated Jammer ports, both paths are available.

Theinput to path A (ontop) isaways port A and the input to path B (on the bottom) is always port
B. The external trigger input and output that are available on path A always are linked to the
domain shown on the Xgig Maestro window as “Domain of port A.” The trigger input and output
on the bottom on path B arein the “Domain of port B.”
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Figure 53: Mode Drop-down Menu

Maode: | Trigger+ Jamon B ﬂ Eeverse
Arrnoon A, then Trigger + Jam on A or Rollback to Arm Y
Trigger + Jam on B

Arm an B, then Trigger + Jaman B

A an B, then Trigger + Jam on B or Rollback to Arm

Arrnoon B, then Trigger + Jam on A

Arm an B. then Trigger + Jam an A or Rollback ta Arm A
Armoan A then Trigger + Jamon B —
Avrrnon A, then Trigger + Jam on B or Bollback to Arm >

The functions represented by the graphic are:
Reverse
You can reverse the direction of the jam by selecting the Reverse button ~ Feverse .

Arm

Usethe Armcondition  am&..  to define the frame or Ordered Set to find prior to the frame or
Ordered Set to be modified. You can also use an external trigger input to the Jammer.

Note: If you use an external trigger input to define the Arm condition, then you cannot select
=»| the externa trigger output for that path in that Test Case, and vice versa. For information
regarding using the external trigger input and output during a Test Case, refer to “Using
Domains and External Triggering” on page 291.” However, you can use an external trigger in
on port A with an external trigger out on port B, and vice versa.

Trigger

The Trigger event _ 1935 4. isthe frame or Ordered Set to be modified. The Trigger event can be
in the next word after the Arm event.

Jam

The Jam definition  **™*  contains modifications to be made to the Trigger event. It isthe
sametype (frame or Ordered Set) as the Trigger event.

Rollback

The Rollback option Ralback parameter defines the time or word count parameter between the

Arm and Trigger events. If the Trigger does not follow the Arm event in the allotted time or word
count, the Xgig Jammer begins looking for the Arm event again. Click Rollback to display the
dialog box shown in Figure 54.

Note: Thisvalueis saved in terms of words, not time, so keep thisin mind if you save a Test
=»| Caseusi ng adevice running at 2.125 Gbps and later open the configuration on a Jammer
running at 1.0625 Gbps.
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Figure 54: Rollback Condition Dialog

Rollback cond x|

— Rallback ta Arm after this many...

16777214 33 Dwrords

which represents

447392.43 us @ 1.5 Ghps
223696.21 us @ 3.0 Ghps
11184811 us @ 6.0 Ghps

Cancel |

Timeout

This
aborting and proceeding to the next test in the suite.

To set the timeout:

option defines the period of time to wait for a specified test to complete before

1 Click Timeout to display the dialog box in Figure 55.

2  Enter the hours, minutes, and seconds you want to wait.
Use the check box to enable or disable this feature.

Figure 55: Timeout Dialog

ﬂ

Enable Timeout

e = [ TR [ = P
Cancel |
3 Click OK.
Repeat

Click this option to repeat the Arm > Trigger > Jam sequence once, n times, or forever

(Figure 56).

Figure 56: Test Case Repeat Settings

ES]

est Case Repeat settings
Repeat Mode

* Repeat Am -+ Trigger -= Jam

Repeat Count
+ Testonce (Don't repeat the Test Case)

" Test 3 times [ including the first time )

Repeat the Test Case forever | Stop only on Timeout,
Skip button or Stop button )
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Pause

Click Pause to open the dialog shown in Figure 57. The Pause setting allows you to insert a pause
before the beginning of atest case.

Figure 57: Pause Test Dialog

o x
Enable Pause
Wiait |1 clmin 0 Flsec [0 Fims before test staris

Trigger From Domain A (or B)

Click this option to arm when the domain associated with the port is triggered.

Trigger Domain A (or B) upon Jam

Click this option to trigger a domain whenever the Trigger condition is met.

Configuring Arm and Trigger Conditions

Arm and Trigger conditions recognize specific Ordered Sets or frames, depending on the protocol.

In Fibre Channel, you can specify any standard Ordered Set, or a user-defined Ordered Set (K28.5
followed by three data bytes). You can also use a frame as a condition, by specifying the SOF, the
6 word header, and up to the first 25 payload words.

You can save an arm or trigger condition asa . jmt file by clicking the Save button in the Arm or
Trigger window. You can load a . jmt file by clicking the Load button inthe Arm or Trigger
window.

Depending on the Mode you select, the appropriate graphic diagram shows the Trigger and
optional Arm conditions, along with the Jam event. If the Mode you select does not include an
Arm condition, the Arm button remains disabled.

To set Arm and Trigger conditions:

1 For the Arm and/or Trigger, open the Type drop-down on the Current Jammer Test window
and select Frame or Ordered Set.

2 Click onthe Arm or Trigger button in the Xgig Jammer Configuration window.

The window for the condition is displayed (Figure 58). If you are in hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

3 Setthevaluesasrequired to specify aunique Arm and Trigger sequence for the specific test.

The following sections describe the available values.
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Figure 58: Fibre Channel Arm and Trigger Windows for Frames
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Setting Frame Conditions

You can specify frame conditions in two ways. One way isto load atemplate from the Template
Library tree, and the other way isto manually specify bitsin the frame.

To use atemplate:
1 Select atemplate from the Template Library tree on the left.
2 Click the double right arrow button to set the Trigger Condition.

The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 59). In the hex view, partially defined hex characters appear as question marks:
X001=?
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Figure 59: Binary Editor Dialog

X
R R

| Value : 00 | Mask : 01

Ok, I Cancell

Another way to manually edit the frame condition is to make selections from the tree view in
the right window pane.

Saving a Frame Condition

If you create a frame condition that you want to save and make easily available for future use, you
can saveit into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double left arrow button.

When you check the “Use inverse of condition specified (i.e. NOT)” option, it means that the first
frame encountered that does not match what you have specified creates a*“ condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
a so shown on the Jammer Configuration window under the Type selection, and on the main Xgig
Maestro window.

Setting Ordered Set Conditions

To set an Ordered Set condition, choose a value from the drop-down list. All legal Fibre Channel
Ordered Sets are available as well as aUser Defined selection at the bottom of the drop-down list
as shown in Figure 60.

To edit the user-defined value:
>> Type ahex value into the byte field, or double-click on a byte field to open the Binary Editor.

Asinframe conditions, an X indicates“don’'t care’” anda ? indicates a partially specified hex
character. You can aso check the “Useinverse of condition specified (i.e. NOT)” option; this
means the first word encountered that does not match what you have specified creates a
“condition met” event.
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Figure 60: Fibre Channel Arm and Trigger Windows-Ordered Sets

3

#* Jammer - FC Ordered Set - Arm A Definition for SQA-SINGB (1,2,1-2)

Mame : |

Ordered Set Definition #* Jammer - FC Ordered Set - Trigger A Definition for, SQA-SINGE (1,2,1-2) @

|User-Defined Mame : |Trigger on data frame
el Ordered Set Definition
EC
| Uszer-Defined j
K 25.5 J
— Byte O Byte 1 Byte 2 Byte 3

Double click on a byte field to d EC

= =
Enter ¥'s to pazz through [not 1
E 28.5 JXX.X JXX.X JXX.X

B Uiz of eemilien qpef | Double click on a byte field to open the Binary Editor

Enter ¥'s to pazs through [not modify] bitz or bytes

™ Use inverse of condition specified [ie. NOT)
Load ] Cancel
To edit the values:

>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Aswith frame conditions, you can specify an optional name at the top of the window. Thisnameis
also shown in the Jammer Configuration window under the Type selection and on the main Xgig
Maestro window.
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Configuring the Jam Definition

The Jam Definition window defines how to modify the event specified on the Trigger Condition
window.

The Jam is dways the same type (frame or Ordered Set) as the Trigger.

For any Jam Definition, you can specify an optional name at the top of the window. This nameis
also displayed on the Jammer Configuration window under the Type selection and on the main
Xgig Maestro window.

You can save aJam definition asa . jmj file by clicking the Save button in the Jam window. You
canload a . jmj file by clicking the Load button in the Jam window.

Jamming an Ordered Set

If the Trigger Event is an Ordered Set, click the Jam button on the Xgig Jammer Configuration
window, to open the Ordered Set Jam Definition window (Figure 61).

The Ordered Set Jam Definition window allows you to modify any Ordered Set by replacing it
with adifferent Ordered Set, or by replacing it with acode violation. The code violationisa
predefined 10-bit value that replaces the last 10 bits of the target Ordered Set in its 40-bit form.
The control to edit the Ordered Set is similar to that in the Trigger Condition window.

Figure 61: Fibre Channel Ordered Set Jam Definition Window

#* Jammer, - FC Ordered Set - Jam A Definition @
Name: |Replace EOF with Idie

Fieplace tigger ordered set with ...

" nothing, pass through Ordered Set Byte 0 Byte 1 Byte 2 Byte 3

™ aCode vialation 1c oo oo [ili]

(+ this Ordered Set ... K z28.0 D 0.0 D 0.0 D 0.0

[1die |

oK Apply Cancel

OPMy=
OPMfr

OPMyr
CLS

For example, assume that the Trigger Event was a CL S, the Jam was set to replace it with an Idle
and the repeat count was set to forever. This replaces every CLSin thelink traffic with an Idle
until you click Stop or the specified timeout occurs. Note that the number that you specify in the
Repeat setting is the number of repetitions that occur including the first Jam. In addition,

remember that if an Arm condition is specified, each repeat Jam requires the Arm and Trigger
condition be met each time.
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Jamming a Frame

To define aJam for aframe:

1

2

On the Configuration window, select one of the following from the Type drop-down menu for
Jam:

— Replace Frame with Modified Frame

— Replace Frame with Truncated Frame

— Replace Frame with Idles

— Replace Frame with ARB(ff)

Click the Jam button to open the Frame Jam Definition Window.

Jam Behavior

This controls the number of user-defined header/payload Jams performed relative to the target
trigger frame. The Jam Behavior section is present on all tabs of the Frame Jam Definition
window.

Figure 62: Jam Behavior Selection

Jam Behawior

& Jam until end of tigger frame

" Execute full Jam pattern [Mote: This option will dissble CRC passthrough and will automatically add GE CRC and T/ at the end of the frame)

Jam until end of trigger frame

Jams defined in the Header and Payload tabs are performed until the end of the target trigger
frame (or until an abnormal termination of the frame). All Jams defined that would take place
on the original CRC or later are ignored. However, if the frame that is triggered on has more
words than the Jams you specify, the remaining words are passed through. Thisisthe standard
way to Jam aframe, and isthe way the GTX Jammer always Jams frames.

Execute full Jam pattern

All Header and Payload Jams take place, even if they overwrite beyond the end of the target
trigger frame. Use the control at the top of the Payload tab to define how many payload Jams
should take place.

Thelast defined Jam isthe last Payload Jam, unless there are no payload Jams defined then the
sixth Header word isthe last defined Jam. In any case, when you select this option, the options
for modifying the CRC and EOF on the SOF/CRC/EOF tab are unavailable.

If the target trigger frameis longer than the number of Jams defined, then the portion of the
target trigger frame that extends after the last defined Jam is overwritten with Idles. If the
target trigger frame is shorter, then the Jammer switches back to pass-through immediately
after the last defined Jam.

Note: Be careful when using this option because you may overwrite a portion of important
traffic (aframe or Flow Control Ordered Sets).
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Replace Frame with Modified Frame
Each tab contains options relevant to different frame modifications.
Using the Global Tab

Use this tab (Figure 63) to define Jam parameters that apply globally to the frame.

Figure 63: Fibre Channel Global Tab

4 Jammer - FC Frame - Jam A Definition

MName : |

SOF / CRC /EOF | Header/Payload | Global

Global Feplace Jam Option Global Bit Errors - Inject an eror in designated fields. ..
3 S D b
Replace W's with desired bytes '_ '_ '_ 'E O e
Double click on a byte field to open the Binary Editor
Enter #'z to pass through [not modify] bits or bytes £ sequentially ["walk" erior when lacping tests)
LRC Options [ for FICOM protocol |
{* Pass through LAC unchanged & one bit for all fields [single bit emor)
 Recaleulate corect LAC " one bit in each field [bit eror per figld]

" Replace LRC withthis.. |00 [oo [oo [oo

™+ Disable LRC [ FICON feature off |

Jam Behavior

& Jam until end of tigger frame

" Executs full Jam pattern Mote: This will disable CRC and EQOF Modificatiors on the SOF / CRC / EOF tab)

Load oK LCancel

Global Replace Jam Option

Use the Global Replace Jam Option to set specific bitsin aword to 1 or O while passing through

the remaining bits. You can apply this change globally to any word in the frame. Define one
Global Replace Jam word for each Test Case.

To edit these bits:

>> Enter hex values, or double-click on abyte field to open the Binary Editor.
Any bits left as Xs are passed through.
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Global Bit Errors

The Jammer software can introduce bit errors repeatedly in sequential or random fashion to
predefined fields. These bit errors are introduced to the 32-bit form of the target words (not the
40-bit form) so code violations are not created. The Global Bit Errors control allows you four
options.

e Select one bit for all fields and randomly. This causes the Jammer to inject a single bit error
in the group of all fields selected in the header or payload for asingle Test Case. If the Jammer
Test Suiteis set to loop, then single bit errors are randomly injected into these fields, with one
bit for each cycle of the Test Suite.

* Select one bit for all fields and sequentially. This also injects asingle bit error in the group
of al fields selected in the header or payload. If the Test Suiteis set to loop forever, the bit
error walks through all the selected fields.

» Select one bit in each field and randomly does the same thing as the first option; however,
there will be one error for each word selected in the header or payload.

» Sdlect one bit in each field and sequentially does the same thing as the second option;
however, there will be one error for each word selected in the header or payload.

LRC Options

Thisoption is only available for Fibre Channel. The FICON protocol usesan LRC whichisa
special checksum located in the eighth payload word. This option controls what happens to that
payload word during the Jam, as well as, for any other words that qualify as being an LRC (that is,
if you select Replace Jams with SOFs, then the fourteenth word after each SOF is an LRC word).

» Passthrough LRC unchanged

Whatever word is present in an LRC word is passed through regardless of what you have
defined on the Payload tab for that word.

e Recalculate correct LRC

An LRC iscalculated and placed wherever an LRC word occurs. The LRC only functions
correctly in valid frames (SOF followed by at least 14 data words).

* Replace LRC with this

LRC words are all replaced with this new word, regardless of what you have defined on the
Payload tab for that word.

* DisableLRC
The Jams defined on the Payload tab take place with no special cases for LRC words.

Using the SOF/CRC/EOF Tab for Fibre Channel

Use the choices on this tab to modify the Start of Frame (SOF), Cyclic Redundancy Check (CRC),
and End of Frame (EOF) words of the original target frame (Figure 64).
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Figure 64: Fibre Channel SOF/CRC/EOF Tab

. # Jammer - FC Frame - Jam A Definition E@El
Mame : |
SOF /CRC/EOF | Header/Papload || Global
Byte O Bute 1 Byte 2 Byte 3
SOF Modification
" Pass through SOF EC BS 17 17
* Feplace SOF with this... E 28.5 D Z21.5 D 23.0 D 23.0
SOFCT |
CRC Modification
£ Pass through CRE unchanged [o0 [0 [o0° [o0°
" Fecalculate conect CRC J 0.0 J 0.0 J 0.0 J 0.0
' Feplace CRC with thiz...
Hex j
EDF Modiication
" Pass thiough EOF BC 95 EBS EBS
* Replace EOF with this... E 28.5 D 21.4 D 21.5 D 21.5
[EOFHi ~|

Jam Behavior
" Jarn until end of tigger frame

7 Ewecute full Jam pattern [Mote: This will disable CRC and EOF Modifications on the SOF # CRC / EOF tab)]

o foply | Cores

Modifying SOF/EOF

You can replace the start and end of frame characters with another SOF, EOF, or other Ordered
Set. For example, you can change SOFn3 to an SOFi3, which changes a frame from a sequence

member to the start of a new sequence.
CRC Options

CRC optionsinclude:

» Passthrough CRC unchanged - Not changing the CRC in the original target frame

* Recalculate correct CRC - Recalculating the CRC to make it correct for the modified data
* Replace CRC with this - Replacing with a user-specified data word or Ordered Set

Depending on the changes made to a frame, the old CRC might be invalid. If the CRC is passed
through, aninvalid Fibre Channel frame might be created. The lowest layer of Fibre Channel error
checking should recognize this type of error. The normal system response is to terminate the
exchange and start over. If the frame is modified and the CRC is recalculated, avalid frame with
modified datais created. If, for example, the modifications are made to SCSI commands
embedded in the payload, the SCSI error checking routines should trap and handle the error.
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Using the Header/Payload Tab for Fibre Channel

Any parameter in the Fibre Channel header can be modified (Figure 65). Select either the Replace

Jam or All Jam Modes radio button to define the Jam frame.

Figure 65: Fibre Channel Header/Payload Tab
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SOF / CRC/ EOF | Header/Payload | Global
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+-(Z3 |EEE 802.2 Logical Link Control (LI Payload
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Nl P Encapsulating Security Payload
I Any Frame
< >
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Jam Behavior
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Similar to defining an Arm or Trigger Condition, there are two ways to specify your frame Jam
Definition. One way isto load atemplate from the Template Library tree, and the other way isto
manually specify bitsin the frame.

To use atemplate:
1 Highlight atemplate in the Template Library tree on the left side of the window.
2 Click the double right arrow to display the Jam definition on the right side of the window.

When you use atemplate, the Jam definition is populated with Replace Jams of the specified data,
while all other bits are passed through.

Notice the special choice at the bottom Ieft, “ Current Trigger.” Thisis acopy of the frame
condition you have specified for the Trigger. Click the double right arrow to use this.

When you use atemplate, the Jam definition is populated with Replace Jams of the specified data,
while all other bits are passed through.

82

Xgig Jammer and Delay Emulator User Guide



Configuring the Jam Definition Creating Jammer Test Configurations for Fibre Channel

To manually edit the values, enter avalue into the byte field. An X in anibble passes the original
value through.

Select the Replace 8b Jam Mode radio button to open adialog that allows you to replace an entire
frame either by using atemplate or manually entering values. The Replace 8b Jam Mode dialog
also contains aview of the frame contents, similar to those seen the Arm and Trigger Condition
windows. These values correspond to the hex values defined in the center column.

Figure 66: Replace 8b Jam Mode
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+-|23] SCSI over Fibre Channel Protocol (FC Pld 000017 |3 XX X¥ ¥X
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Select the All Jam Modes radio button opens a dialog that provides the following choices for each
word in a frame on the Header/Payload tab:

* Replace 8b Jam - Thisfunction allows you to replace each nibble with a new value. Choose
between a standard Ordered Set or a user-defined Ordered Set or data word. For user-defined
values, you can specify avalue for each nibble.

e Apply Global Replace Jam - Thisfunction allows individual bitsto be setto 1, setto 0 or
passed through unchanged according to the Global Replace Jam defined on the Global Tab.

* Insert Code Violation Jam - Introduce a pre-defined, fixed code violation to the current
word.

* Invert Jam - Invert defined bits and pass through the rest. Enter 1s at the appropriate bit
locations.

e Pass Through Jam - Pass through the current word unchanged.

* Replace Jam with CRC - Thisword contains the current CRC value. CRC calculation isreset
and started at the word after any SOF. Note that there should be only valid data words between
an SOF and its partner automatic CRC insertion or else the CRC value will be incorrect.
Violations of this rule include using Ordered Sets or inserting code violations.
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* Set Bits To 0Os Jam- Set defined bits to Os and pass through the rest. Enter Os at the
appropriate bit locations.

* Set Bits To 1s Jam - Set defined bitsto 1s and pass through the rest. Enter 1s at the
appropriate bit locations.

* Apply Global Bit Error Jam - Apply the Global Bit Error function set on the Global tab. Enter
1s at the appropriate bit locations.

You can modify any and all wordsin the payload. Decide what portion of the payload you want to
modify. The larger the portion of the payload that is selected, the longer the time between Test
Casesin the suite. Switching from one Test Case to the next is a software operation, so thetime
between cases will be on the order of hundreds of milliseconds.

Use the Number of payload words counter to define the number of payload Jams (Figure 67).
Use the scroll bar to position the display to the desired word.

Figure 67: Selecting Frame Jam Size

Murber of papload words ;|45 | word[z] [waord = 4 bytes)

The drop-down menus are the same as those found on the Header words. See page 83.

Note: If you place an SOF in header word 2, and an automatic CRC in payload word 10, the
CRC iscalculated over header words 3 to 6 and continues with payload words 1 to 9.

You can also use the List View controls at the top to cut, copy, paste, add, insert, or delete words.

Similar to defining an Arm or Trigger Condition, there are two ways to specify your frame Jam
Definition. One way isto load atemplate from the Template Library tree, and the other way isto
manually specify bitsin the frame.

To use atemplate:
1 Highlight atemplate in the Template Library tree on the left side of the window.
2 Click the doubleright arrow to display the Jam definition on the right side of the window.

Notice the special choice at the bottom left, Current Trigger (Figure 68). Thisis a copy of the
frame condition you have specified for the Trigger. The name of the Trigger Condition (if any) is
shown in parenthesis. Click the double right arrow to use this.

Figure 68: Current Trigger Option

+-[27] SCSI Ower Fibre Channel
T Any Frame 3z
< >
-0OB -
Current Trgger [ Trigger on data frame | >
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When you use atemplate, the Jam definition is populated with Replace Jams of the specified data,
while all other bits are passed through.

To manually specify aframe word Jam, select a Jam Type from the drop-down menu (under the
Type column), then specify any additional definition (if necessary) by clicking on the datafield
(under the Description column).
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Replace Frame with Truncated Frame

This option truncates the target frame to a shorter length and sends Idles on top of the remainder of
the target frame.

To replace aframe with atruncated frame:

>> Usethe up and down arrow buttons or type the number of words you want to truncate the
frame to (including header and payload, not including SOF, CRC, and EOF).

The CRC isautomatically recalculated. If the target frameis already shorter than the specified
truncation length, no truncation occurs. In any case, the EOF is always replaced with the new
EOF you select from the drop-down menu.

Figure 69: Fibre Channel - Replace Frame with Truncated Frame

¢ Jammer - FC Frame - Jam A Definition for SQA-SINGB {1,2,1-2) X

Name: |Replace EOF with Idie

Truncate Frame Options

Mew Frame Size

Mumber of Header + Papload words: |1 3: word(s]MWord = 4 bytes]

Mote: The CRC iz automatically recalculated as part of a Truncation Jam.

MNew EOF

EC 95 ES ES
K 25.5 I 21.4 I 21.5 I 21.5
Ok Lancel

Replace Frame with Idles

This option replaces the target frame with Idles.

Replace Frame with ARB(ff)

This option replaces the target frame with ARB(ff).
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Chapter 4

Creating Jammer Test Configurations for Gigabit
Ethernet

In this chapter:

Defining Your Own Test Configurations

Using the Jammer Configuration Window

Configuring Arm and Trigger Conditions for Gigabit Ethernet
Configuring the Jam Definition for Gigabit Ethernet
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Defining Your Own Test Configurations

Xgig Jammer lets you define your own test configurations and save them with or without hardware
available.

You can create a configuration from scratch, or you can open and edit an existing configuration.
Also, you can edit a configuration in edit only mode, which is independent of any hardware, or
you can edit a configuration that is currently loaded to a Jammer device.

To edit a configuration in edit only mode:
>> Double-click on a configuration file in the Configuration manager.
Or:

>> Right-click on the configuration in the Configuration manager and choose Edit Jammer
Configuration from the context menu.

>> Or:

>> Right-click the configuration file in the Configuration manager to open the context menu, and
select Edit Configuration.

The edit only mode Jammer Configuration window opens (Figure 70).

This window allows you to set up your own Test Cases, name them, organize them, and save
them to files so that you can use them again.
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Figure 70: Edit Only Jammer Configuration window
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To start a configuration from scratch in edit only mode:

>> Select New Jammer Configuration from the context menu or the File menu (Figure 71) on
the Xgig Maestro menu bar.

Or:
>> Click the New Configuration icon at the top of the Configuration manager.

Figure 71: Maestro File Menu

i Xgig Maestro

File | Tools Window Help

MNew Jammer File L3 | Fibre Channel Jammer Configuration...

Open Jammer Configuration File... | Gigabit Ethernet Jammer Configuration...

10 Gigabit Ethernet Jammer Configuration...

Recent Jammer Configuration Files »
Basic SAS/SATA Jammer Configuration...

Advanced SAS/SATA Jammer Configuration...

To save your configuration in edit only mode:
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>>

Click Save at the bottom of the Jammer Configuration window or open the File menu on the
Jammer Configuration window and select Save Configuration or Save Configuration As.

Any changes you make have no effect on actual Jammer devices you control.

To edit a configuration that is loaded to a Jammer port:

>>

Or:

>>

Or:

>>

Click Configuration... in the device column.

Right-click in the Parameters Status table in the device column to open the context menu and
select Edit configuration.

Click Operation in the device column to open the Operation dialog, then click Config.

The Xgig Jammer Configuration window in hardware edit mode isdisplayed (Figure 72). This
window allows you to set up your own Test Cases, name them, and save them to afile so that
you can use them again.

Click Apply or OK and Jammer accepts the changes. They are immediately reflected in the
Parameters Status table and affect the Jammer device the next time you run it.

To save your configuration edits:

>>

Open the File menu at the top of the Jammer Configuration window and select
Save Configuration As... or Save Configuration.
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Figure 72: Xgig Jammer Configuration Window
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Using the Jammer Configuration Window

The Jammer Configuration window title bar indicates how many portsit is configuring, the
protocol, and the configuration file name, if any. If you are using hardware edit mode, the chassis
name, chassis number, slot number, and port number are also listed. The elements of the Jammer
Configuration window are described in the following sections.

Using the Jammer Test Suite Tools

The Test Suite lists the series of Xgig Jammer testsin the order in which you want them to
execute. The suite includes one or more tests. The highlighted test appears as the Current Jammer
Test on the upper right side of the window. Each test in the suite executes in sequence with atest
reset time of approximately 130 (200 max) milliseconds.
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Creating a Test Suite

When you create a Gigabit Ethernet Jammer Test Suite, you use the toolbar in the Jammer Test
Suite section of the Configuration window (Figure 73).

Figure 73: 10GigE Jammer Test Suite Toolbar

Jarmmer Test Suite
“ 5 EI| E;H 44 ||§_ Run test suite once

Run kest suite ance
Repeat kest suite

The following list describes the icons on the toolbar:

% Cut current test Removes the highlighted test and holds its contents in the
memory buffer.
ﬁj Copy current text Copies the highlighted test to the memory buffer.
= Paste last test cut or copied Inserts the current memory buffer contents before the currently
. highlighted test.
Add new test to bottom of stack Adds a new blank test to the bottom of the suite.
=T,
.+ Insert new test before current test  Inserts a new blank test above the currently highlighted test.
Delete current test Removes the highlighted test from the suite. If only one test is
=
present, then the contents of this test are cleared.
1 Move current test down the stack  Moves the highlighted test down one in the test order.
4 Move current test up the stack Moves the highlighted test up one in the test order.
Toggle view Toggles Test Suite between Card View and List View.

Run test suite once or Repeat test When you choose Repeat test suite, the tests run according
suite the settings you define in the Jammer Current Test window.

To duplicate atest at another point in the Test Suite:
1 Highlight the test you want to duplicate.
2 Click Copy.

3 Highlight the test in the suite that is just after the point where you want the duplicate test
inserted.

4 Click Paste.
The duplicate test isinserted.

Refer to “ Configuring Arm and Trigger Conditions for Gigabit Ethernet” and “ Configuring
the Jam Definition for Gigabit Ethernet” for information about configuring each test.
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Using the Configuration File Menu
The File menu is the only menu on the menu bar (Figure 74).

Figure 74: Configuration File Menu

/«“ 2 Ports Jammer 10 GE Configuration { Create bit e|

sl

Open configuration. ..

Import test fram
Export selected test...

{2 = e ) e = e )
Save configuration as...

1 Create bit error on TCP frame seguence number.tsk

Close

The choices are:

Open Configuration Open an existing . tsk configuration file.

Import to Selected Test Import a Test Case from a . tst file or an entire test suite, . tsk file, to
the currently highlighted position. A Test Case is one line in the Jammer
Test Suite.

Export Selected Test Export and save the currently highlighted test to a .t st file.

Save Configuration Save the entire Test Suite to the .t sk file you currently have loaded.

Save Configuration As Save the entire Test Suite to a .t sk file with a name you assign to it.

Close Close the Jammer Configuration Window.

The recently used Gigabit Ethernet Jammer configuration files appear in the file menu and are loaded when

selected.

Using the Current Jammer Test Window

-p

Note: The . tst filesare only for storing individual Test Cases and swapping them between
configuration files. You cannot load .t st files directly into a Jammer device on the Xgig
Maestro window.

The graphics in this section of the window represent the hardware configuration for the selected
test in the Jammer Test Suite.

Mode

For 10GigE, Mode menus are available near the top of the Current Jammer Test window
(Figure 75) and also near the top of each Test Case in the Jammer Test Suite window (Figure 76).

Theinput to path A (ontop) isaways port A and the input to path B (on the bottom) is always port
B. The external trigger input and output that is available on path A aways arelinked to the domain
shown on the Xgig Maestro window as “Domain of port A.” The trigger input and output on the
bottom on path B are in the “Domain of port B.”
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Figure 75: Mode Drop-down Menu in Current Jammer Test - Right Pane

— Current Jammer Test: 1stof 1 test

MNarme : |Test Case #1

Mode : IArm on &, then Trigger + Jam on A or Rollback to Arm LI
Arm on A then Trigger + Jam on A or Bollback to Arm
Trigger + Jam on B
Arm on B, then Trigger + Jam on B
Arm on B, then Trigger + Jam on B or Rollback ta Arm
Arm on B, then Trigger + Jam on A
Arm on B, then Trigger + Jam on A or Rollback to Arm
Arm an A, then Trigger + Jam on B
Arrm an A, then Trigger + Jam on B or Rollback to Arm &~

Figure 76: Mode Drop-down Menu in Test Suite - Left Pane

—Jammer Test Suite

YyRBEER ¢

Run test suite o =

Narme | TestCase #1
Mode -
i MNao Jamming (Skip Test Case) -
— {Trigger+ Jaman A —
Trigger Arm on A, then Trigger + Jam an A
Jam Arman A, then Trigger + Jam on A ar Rollback to Arm

Trigger + Jamon B
R t
L Arm an B, then Trigger + Jam on B b
Timeout (AEmin: |f Ann an B, then Trigger + Jam on B or Raollback ta A

Arm on B, then Trigger + Jam on A hd

Reverse

You can reverse the direction of the jam by selecting the Reverse button.

Arm and Trigger

To define Arm and Trigger conditions, select a respective Type from each drop-down menu. Then
click the Arm or Trigger button to open the corresponding definition window.

You can use an external input as an Arm condition. Check Trigger from Domain A (or B) to enable
this feature. You must put the corresponding Jammer port into adomain for thisto work properly.

The Trigger event can be in the next Dword after the Arm event in the traffic stream.

Jam

To define a Jam:
1 Select a Type from the drop-down menu, if available.
2 Click the Jam button to open the Jam Definition window.

The Jam Definition specifies the modifications to be made to the traffic matching the Trigger
Condition.
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In addition, the Jammer port can trigger out to the Domain it isin when a Jam takes place.
Check Trigger Domain A (or B) upon Jam to enable this feature.

Note: If you use an external trigger input to define the Arm condition, then you cannot select
=»| the external tri gger output for that path in that Test Case, and vice versa. For information
regarding using the trigger input and output during a Test Case, refer to “ Using Domains and
External Triggering” on page 291. However, you can use an external trigger in on port A with
an external trigger out on port B, and vice versa. Figure 77 shows an example.

Figure 77: Trigger In and Trigger Out

Current Jammer Test : 1st of 1test

Mame : |Create bit emor on TCP sequence number

Mode : | Am on A, then Trigger +Jam on B ~

InEuTE # Arm # Trigger # Jam # gﬂ;t,q

N\

Oupah = Jsm 4 | Trigger | fum Arm ==

Arm

Type: |Frame ~ | OR []Triggerfrom Domain &
Mame : | Any Ethemet Define :
Trigger

Type: |Frame v

[ =]

Mame : |Trigger on any TCP Frame Define :

Type: |Replace Frame with Modified Frame v [] Trigger Domain B upon Jam

Mame : |Create bit emor on TCP seq num Define :

Arm -» Trigger -= Jam once (Don't repeat the Test Case)
ot
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Rollback

The Rollback option defines the time or Dword count parameter between the Arm and Trigger
events. If the Trigger does not follow the Arm event in the allotted time or Dword count, the
Jammer begins looking for the Arm event again. Click Rollback to display the dialog shown in
Figure 78.

Note: Thisvalueissaved in terms of Dwords, not time, so keep thisin mind if you save a
Test Case using adevice running at 3.0 Gbps and later open the configuration on a Jammer
running at 1.5 Gbps.

Figure 78: Rollback Condition Dialog

Rollback condition E
—Raollback to Arm after this many..————————————
|214?48384? 33 words (3 bytes)

which represents

13743898.34 us @ 10.3125 Ghps

Cancel |

Timeout

The timeout option defines the period of time to wait for a specified test to complete before
aborting and proceeding to the next test in the suite.

To set the timeout:
1 Click Timeout to display the dialog box in Figure 79.
2 Check Enable Timeout.

3 Enter the hours, minutes, and seconds you want to wait.

Figure 79: Timeout Dialog

Enable Timeout
S;rl"ﬁ;;\—gtsetvaﬁﬁ:lfnm [0 Hw [0 Hmin [0 Haeo
Cam:ell
4 Click OK.
Repeat

Click Repeat to open the dialog shown in Figure 80. The Repeat Mode setting allows you to
configure what is repeated when using an Arm condition. The first option means the Jammer will
match the Arm condition once, then will repeat matching the Trigger condition as specified by the
Repeat Count setting below. The second Repeat M ode option means that the Jammer must match
the Arm condition each time before looking for a Trigger.
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Figure 80: Repeat Test Dialog

Test Case Repeat settings m
—Repeat Mode

% Repesat Arm -> Trigger-> Jam

— Fepeat Count

(" Testonce (Don't repeat the Test Case)

(s Test I2 times (including the firsttime )

Repesat the Test Case forever [ Stop only on Timeout, Skip
button or Stop button )

Cancel |

Pause

Click Pause to open the dialog shown in Figure 81. The Pause setting allows you to insert a pause
before the beginning of atest case.

Figure 81: Pause Test Dialog
t. oy
[#] Enable Pause

Tnfait 1 Fmin | Tlsec |0 T ms before test starts

You can a so configure options for each Test Case directly in the Test Suite, instead of clicking in
the Current Jammer Test pane. Click on the area of the Test Case you want to modify to open the
corresponding dialog (Figure 82).
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Figure 82: Configuring Options Directly in the Test Suite

Jammer Test Suite Current Jammer Test : 2nd of 2 tests
I ¥ B ‘ = || 4 4 | Run test suite once v| Noene |
I - = > 4y |P«rrn on A, then Trigger + Jam on A or Rollback to Am
| Name [i |_| J\/L
Mode [ An then Tri J B Data :
oA Dot gy | Am ) | Trigger | mmb ‘
Arm | {Frame )

Trigger |{Frame ] = Rollback |

| (Replace Frame with Modified Frame

& m;':'g = Jam &= Trooer =

Arm
|{Birm on &, then Trigger + Jam on & or Rollback to Type: |F'E"""E ~¥| OR
Trigger | {Frame i
L | Trigger
Repeat | Trigger i
Timeout (hrminsec) || | Type: |[Frame v]
Pause (min:sec:ms)
Name : | rigger on FIP frame Define : | Trigger A...
e w
Close
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Configuring Arm and Trigger Conditions for Gigabit Ethernet

Arm and Trigger conditions recognize specific Ordered Sets or frames, depending on the protocol.

In Gigabit Ethernet, you can specify any standard Ordered Set or any user-defined one or two
bytes of K/D characters (of which standard Ordered Sets are a subset). You can aso use aframe,
for which you can specify the Gigabit Ethernet header and up to 114 bytes of payload.

You can save an arm or trigger condition asa . jmt file by clicking the Save button in the Arm or
Trigger window. You can load a . jmt file by clicking the Load button in the Arm or Trigger
window.

Depending on the Mode you select, the appropriate graphic diagram shows the Trigger and
optional Arm conditions, along with the Jam event. If the Mode you select does not include an
Arm condition, the Arm button remains disabled.

To set Arm and Trigger conditions:
1 Click onthe Arm or Trigger button in the Xgig Jammer Configuration window.

The window for the condition is displayed (Figure 83). If you are in hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

2 Open the Type drop-down in the Arm or Trigger Condition window and select Frame or
Ordered Set.

3 Setthevaluesasrequired to specify aunique Arm and Trigger sequence for the specific test.

The following sections describe the avail able values.
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Configuring Arm and Trigger Conditions for Gigabit

Figure 83: Gigabit Ethernet Arm and Trigger Windows for Frames
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[~ Use inverse of condit

Daouble click on a byte field to open the Binary Editor

Enter ¥'s to pass through (not modify) bits or bytes

[ Use inverse of condition spacified (ie. NOT)

Setting Frame Conditions

You can specify frame conditions in two ways. One way isto load atemplate from the Template
Library tree, and the other way isto manually specify bitsin the frame.

To use atemplate:
1 Select atemplate from the Template Library tree on the | eft.
2 Click the double right arrow button to set the Trigger Condition.

The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 84). In the hex view, partially defined hex characters appear as question marks:
X001="?
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Figure 84: Binary Editor Dialog

5
FEEEFFERER
| Yalue 100 | kask : 00

Cancell

Another way to manually edit the frame condition is to make selections from the tree view in
the right window pane.

Saving a Frame Condition

If you create aframe condition that you want to save and make easily available for future use, you
can saveit into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double |eft arrow button.

Frame conditions have the option of “Use inverse of condition specified (i.e., NOT).” When you
check this option, it means that the first frame encountered that does not match what you have
specified creates a“condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
also shown on the Jammer Configuration window under the M ode selection, and on the main Xgig
Maestro window.
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Setting Ordered Set Conditions

To arm or trigger on an Ordered Set:

1 Click onthe Arm or Trigger button in the Jammer Configuration window.

2 Open the Type drop-down in the Arm or Trigger Condition window and select Ordered Set.
3 Setthevauesasrequired to specify aunique Arm and Trigger sequence for the specific test.

You can choose from any standard Ordered Set or choose user-defined (Figure 85). All choicesare
either one byte or two bytes. A user-defined condition can use any K/D character(s).

To edit the values:
>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

You can aso click on the K/D character display (for example, 16.2) to open drop down menus
of possible values from which you can select. A period separates the two values. Click the K
or D to toggle the Control Characters setting.

Note: In Gigabit Ethernet, if you choose a one byte Ordered Set Trigger condition, then the
Jam definition must be one byte. If you choose atwo byte Ordered Set, then the Jam must be
two bytes.

Figure 85: Gigabit Ethernet Arm and Trigger Windows-Ordered Sets

MName I/W MName : I\SCS\ deta frame with no TCP options

IUsEr—Defined 2-Bytes

Note: Two byte Ordered Set conditions are only met when aligned to the normal 16-bit
boundary (in aignment with the |2 Ordered Sets). For example, if you specify a condition of
50-K 28.5, hoping that the condition would be met by two 12 (K28.5-50-K 28.5-50), this
condition would not be met.

Aswith frame conditions, you can specify an optional name at the top of the window. Thisnameis
also shown in the Jammer Configuration window under the Mode selection and on the main Xgig
Maestro window.
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Configuring the Jam Definition for Gigabit Ethernet

The Jam Definition window defines how to modify the event specified on the Trigger Condition
window.

The Jam is dways the same type (frame or Ordered Set) as the Trigger.

For any Jam Definition, you can specify an optional name at the top of the window. This nameis
also displayed on the Jammer Configuration window under Mode selection and on the main Xgig
Maestro window.

You can save aJam definition asa . jmj file by clicking the Save button in the Jam window. You
canload a . jmj file by clicking the Load button in the Jam window.

Jamming an Ordered Set

If the Trigger Event is an Ordered Set, click the Jam button on the Xgig Jammer Configuration
window, to open the Ordered Set Jam Definition window (Figure 86).

The Ordered Set Jam Definition window allows you to modify any Ordered Set by replacing it
with adifferent Ordered Set, or by replacing it with acode violation. The code violationisa
predefined 10-bit value that replaces the last 10 bits of the target Ordered Set in its 40-bit form.
The control to edit the Ordered Set is similar to that in the Trigger Condition window.

Figure 86: Gigabit Ethernet Ordered Set Jam Definition Window

j\" Jammer - GE Ordered Set - Jam A Definition for Q...

MName : |f|2f

Replace Trigger (iSCS| data frame with no TCP options ) Ordered

¢ nothing. pass through Crdered Set
" Code Violation in second byte
& this Ordered Set .. If"zf’ ﬂ

=@
j 28.5 j 16. |2
Ok, | Al | Cancel |

For example, assume that the Trigger Event was an 11, the Jam was set to replace it with an 12 and
the repeat count was set to forever. This replaces every 11 in the link traffic with an 12 until you
click Stop or the specified timeout occurs. Note that the number that you specify in the Repeat
setting is the number of repetitions that occur including the first Jam. In addition, remember that if
an Arm condition is specified, each repeat Jam requires the Arm and Trigger condition be met
each time. An exception isin Gigabit Ethernet: if the Trigger condition is met more than oncein a
32-bit word, then the Jam occurs multiple timesin that same word, and then begins|ooking for the
Arm condition, again, on the next word.
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Jamming a Frame

To define aJam for aframe:

1 Click the Jam button on the Xgig Jammer Configuration window to open the Frame Jam
Definition window (Figure 87).

2 Under the Jam Type drop-down, choose to:
— Modify traffic
— Truncate aframe
— Replace the frame with Idles (12)

The following paragraphs describe these choices.

Replace Frame with Modified Frame

Each tab contains options relevant to different frame modifications.

Using the Global Tab
Use this tab (Figure 87) to define Jam parameters that apply globally to the frame.
Global Match/Mask Option

Use the Global Match/Mask word to set specific bitsin aword to 1 or O while passing through the
remaining bits. You can apply this global mask to any word in the frame. Define one Global
Match/Mask for each Test Case.

To edit these bits:
>> Enter hex values, or double-click on abyte field to open the Binary Editor.
Any bits left as Xs are passed through.

Figure 87: Gigabit Ethernet Global Tab

,f"‘ Jammer - GE Frame - Jam A Definition for QA_GENZ (1,1,1-2)

MNarme ICreate hit error on destination address

Delimiters/CRC | Embedded Protacel(s)| HeaderPayioad {Global]|

—Global Replace Jam Option
Replace "W's with desired bytes: IE IE IE IE
Daouble click an a byte field to open the Binary Editar
Enter ¥'s to pass through (not modify) bits or bytes

. Global Bit Errars - Inject an error in designated fields...

® randomly

" sequentially "walk" errorwhen looping tests)

@ one bitfor all fields (single bit error)

¢ one bitin each field (bit errar per field)

Load OK Al Cancel
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Global Bit Errors

The Jammer software can introduce bit errors repeatedly in sequential or random fashion to
predefined fields. These bit errors are introduced to the 32-bit form of the target words (not the
40-bit form) so code violations are not created. The Global Bit Errors control allows you four
options.

e Select one bit for all fields and randomly. This causes the Jammer to inject a single bit error
in the group of all fields selected in the header or payload for asingle Test Case. If the Jammer
Test Suiteis set to loop, then single bit errors are randomly injected into these fields, with one
bit for each cycle of the Test Suite.

* Select one bit for all fields and sequentially. This also injects asingle bit error in the group
of al fields selected in the header or payload. If the Test Suiteis set to loop forever, the bit
error walks through all the selected fields.

» Select one bit in each field and randomly does the same thing as the first option; however,
there will be one error for each word selected in the payload or header.

» Sdlect one bit in each field and sequentially does the same thing as the second option;
however, there will be one error for each word selected in the payload or header.

Using the Delimiters/CRC Tab for Gigabit Ethernet

Use the choices on thistab to modify the Start of Packet (SOP), Start Frame Delimiter (SFD),
CRC, End of Packet (EOP), and Carrier Extend(s) of the original frame (Figure 88).

Figure 88: Gigabit Ethernet Delimiters/CRC Tab

,ﬂf Jammer - GE Frame - Jam A Definition for QA _GEN2 (1,1,1-2)

Name : ICreﬁlE bit errar on destination address

Delimiters/CRC IEmbedded Prnlnc\jl(s)l Heﬁder/Pﬁy\\:lﬁdl Glnhﬁ\l

[~ S0P Modification - EOP Modification

™ Replace SOP{S! K27 7) with this oo ¥ Replace EOP(T/ K29.7) with this
j i | i
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s b
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[e7
ﬂ 23.7

[~ CRC Modification
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Load OK Apply Cancel
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Modifying SOP/SFD/EOP/ Carrier Extend(s)

To modify any of these special charactersin thetarget trigger frame:
1 Check the appropriate box to select replacement.

2 Open the drop-down menu and choose a standard Gigabit Ethernet Ordered Set, or select
User-defined.

If you choose User-defined, you can specify any value.

To edit the value enter a hex value into the byte field or double-click to display the Binary
Editor.

You can aso click on the K/D character display (for example, 16.2) to open drop-down menus
of possible values from which you can select (Figure 89). A separator (a period) distinguishes
the two values. Click the K or D to toggle the Control Character setting.

Figure 89: K/D Character Value Drop-down Menus

~EOP Modification

User... vl
v Replace EOP{T/ K29.7) with this ac
j 28.1
28.0
—Carrier Extend Modification —————— [23.2
IE 28.3
284
2858
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237
j 277
28.7
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307

i~ Carrier Extend Modification Carrier Extend Modification

User.. - User.. vl
W Feplace Carier Extends [JR/ K23.7) with 2c ¥ Replace Carier Extends (/B¢ K23.7) with I 2c

ety I

CRC Options

The CRC options include:

* Not changing the CRC in the original target frame

» Recaculating the CRC to make it correct for the modified data
* Replacing with a user-specified data word
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Using the Header/Payload Tab for Gigabit Ethernet
You can modify any parameter or word on the Gigabit Ethernet Header/Payload Tab (Figure 90).

Figure 90: Gigabit Ethernet Header/Payload Tab
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L1077 Imbarmat Drebmmal (101 ¥ | E =
< S AH 0000008 Pass Through Jam | Hex || 30f X XX i
OR LH 0000009 Pass Through Jam | Hex |[ 300 X X pb4 w
Current Trigger () > Number of Header + Payload Dwords: |33 3: Dword(s) (Dword = 4 bytes)
]
ok | _mw | _om |

The Gigabit Ethernet window always shows Jam definitions for the header and 4096 payload
words (for the maximum supported 16 Kilobyte jumbo frames). If the frame that is Jammed has
less than 4096 payload words, the extra Jam definitions do not take effect. The Jammer does not
support Gigabit Ethernet frames larger than 4096 payload words.

Notice the first line of the Jam Definition (Ether 0001) has only the first two bytes of the
Destination Address header field. Thisisto visually orient the frame in the same manner as the
Arm and Trigger Condition windows.

Similar to defining an Arm or Trigger Condition, there are two ways to specify your frame Jam
Definition. One way isto load atemplate from the Template Library tree, and the other way isto
manually specify bitsin the frame.

To use atemplate:
1 Highlight atemplate in the Template Library tree on the |eft side of the window.
2 Click the double right arrow to display the Jam definition on the right side of the window.
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Notice the special choice at the bottom Ieft, “ Current Trigger.” Thisis acopy of the frame
condition you have specified for the Trigger. Click the double right arrow to use this.

When you use atemplate, the Jam definition is popul ated with Replace Jams of the specified data,
while al other bits are passed through.

To manually edit the values, enter avalue into the byte field. An X in anibble passes the original

value through.

Select the Replace 8b Jam Mode radio button to open adialog that allows you to replace an entire
frame either by using atemplate or manually entering values. The Replace 8b Jam Mode dialog
also contains aview of the frame contents, similar to those seen the Arm and Trigger Condition
windows. These values correspond to the hex values defined in the center column.

Figure 91: Replace 8b Jam Mode

=1-|_7 User Library
I Any Ethemet Frame
=1-|23) Finisar Library
+1- (T FCoE
+. (23 FIP
+-(27 IP
+.- (33 IPv6
+.-(33 iSCS|
+-(_] Pause
+.(Cg TCP
+-(C3 UDP
¥ (03 VLAN
+-(Z] ATA aver Ethemet (AoE)
+-(Z]] Address Resolution Protocol (ARF)
- (Z3 FCoE
I FCoE frame
=1-|_7 Pre-T11 Fibre Channel over Btheme
+-(_] Basic Link Services (FC-FS)
+-(Z] Bxtended Link Services (FC-LS)
+-(Z] FC Switch Fabric Services (FC-f
=1-(Z3 FC Virual Interface (FC-VI)
I FC Vitual Interface {FC-WI)
I FCVI_COMNMECT_RESP1 -
I FCVI_COMNMECT_RESP2Z -
I FCVI_COMMECT_RESP3 -
I FCVI_COMNMECT_RQST-(
I FCVI_DISCONMECT_RESH

£ >

Fid1 IS nikIMECT DI"\Q'V

>

-0R-

i~ All Jam Modes * Replace Jam Mode

Index | Hex 4 [[=)- Data Link Control (DLC) ~
DLC 000000 W S Destination

DLC 000001 [X¥ XX XX XX Source

DLC 000002 |¥X ¥¥ X¥ XX + EtherType = 0x8905 FCof

DLC 000003 |®X XX 23 08 - Fibre Channel over Ethernet (FCoE)
FCH 000000 [X% ¥X XX XX Ver

FCH 000001 [X% XX XX XX

FCH 000002 [X% XX 58 XX FC-LEN

FCH 000002 |[¥X ¥X XX XX +-E-30F

FCH 000004 3050 3 3 X% -|- Fibre Channel (FC)

FCH 000005 [X% X XX XX +- RCH

FC-VI 0000 [XX ¥X XX XX -0 I

FC-VI 0001 [X¥ XX 12 XX i CE}_CTL

FC-VI 0002 [X% XX XX XX SN

e m x| 5 e e

FC-VI 0005 |[¥X ¥X XX XX +-F_CH

FC-VI 0006 [ XX XX XX SEQ_Id

FC-VI 0007 [X% ¥X XX XX +- DF_Ctl

FCoE 00000 [X% XX XX XX SEQ Cnt

FCoE 00001 KX XX XX XX ax i

FCoE 00002 [X¥ XX XX XX —_

FCoE 00003 [XX XX XX XX -

FCoE 00004 [X¥ XX XX XX PARA

FooE 00005 |¥E X xx xx | = FCVI_CONNECT_RESP3

FCoE 00006 X3 EX XX XX FCWI_HANDLE

FCoE 00007 |33 X X XX +- FC\VI_OPCODE = Ox14& CONNECT_RI
FCoE 00008 [X¥ ¥X XX XX +- FCVI FLAGS

FCoE 00009 [KX XX XX XX FOVI MEE 1D

FCoE 00010 [X% XX XX XX - FCVI_PARAMETER -
FCoE 00011 [X¥ XX XX XX

FCoE 00012 |X¥ X X¥ XX ﬂ 4 >

Selecting the All Jam Modes radio button opens a dialog that provides the following choices for

each word in aframe on the Header/Payload tab:

* Apply Global Match Mask Jam - Thisfunction allowsindividual bitsto besetto 1, set to 0 or
passed through unchanged according to the Global Match/Mask defined on the Global tab.

e Invert Jam - Invert defined bits and pass through the rest. Enter 1s at the appropriate bit

|ocations.

* Pass Through Jam - Pass through the current word unchanged.
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* Replace 8b Jam - Replace nibbles with new values. Each drop-down represents a byte so you
can replace a byte with a standard Ordered Set. If you choose User-defined, you can specify
any K/D character. To edit these values, enter avalue into the byte field or double-click to
display the Binary Editor. If you specify abit asa0 or 1, you must specify the values of the
other three bits in that nibble al'so. Any nibbles with an X are passed through.

* Set Bits To 0s Jam - Set defined bits to Os and pass through the rest. Enter Os at the
appropriate bit locations.

* Set Bits To 1s Jam - Set defined bitsto 1s and pass through the rest. Enter 1s at the
appropriate bit locations.

* Apply Global Bit Error Jam - Apply the Global Bit Error function set on the Global tab.

* Insert Code Violation Jam - Introduce a predefined, fixed code violation to abyte in that
word. Which byte is corrupted depends on the alignment orientation of the frame. The Jam
Definition of the word before a Code Violation Jam must always be a Pass Through Jam. A
Code Violation Jam cannot be placed in the first word of aframe (Ether 0001).

Using the Embedded Protocol(s) Tab for Gigabit Ethernet

Figure 92 shows the Embedded Protocol(s) tab for Gigabit Ethernet. The available functions are
described in this section.

Figure 92: Gigabit Ethernet Embedded Protocol(s) Tab

#/ Jammer - GE Frame - Jam A Definition

Name: |comupt UDP frame checksum

| Header/Payload | Global

Recalculate Checksum
[] Recalculate IP checksum for valid IP embedded frames

[[] Recalculate TCP checksum for valid TCP embedded frames

(oo ) [ ]

Recalculate Checksum
Select the check boxes to choose recal culation of IP and TCP checksums.
Recalculate IP checksum for valid IP embedded frames

Checking this option replaces the I P checksum in the Jammed frame with arecal cul ated value. For
the checksum to be inserted properly, the frame, after Jamming takes place, must have a Gigabit
Ethernet header EtherType field value of 0x0800 and avalid IP header IHL field.

Xgig Jammer and Delay Emulator User Guide 109



Creating Jammer Test Configurations for Gigabit Ethernet Configuring the Jam Definition for Gigabit Ethernet

Recalculate TCP checksum for valid TCP embedded frames

Checking this option replaces the TCP checksum in the Jammed frame with a recalculated value.
For the checksum to be inserted properly, the frame, after Jamming takes place, must meet the
same requirements asthose listed for the I P checksum, and, in addition, have an accurate | P header
Total Length field, an IP header IP Protocol field value of 0x06, and avalid TCP header Data
Offset field.

Also, the Jumbo Frames setting (see “ GigE Jumbo Frames’ on page 25) must be correct for the
TCP checksum insertion to work. If the Jammed frame is“normal size” (1500 Gigabit Ethernet
payload bytes or less) then either setting is correct. If the Jammed frame is ajumbo frame (16 KB
Gigabit Ethernet payload bytes or less), then you must select the jumbo setting. The Jammer does
not support recalculating the TCP checksum for larger frames.

The TCP checksum recalculation is not available when using the Repeat Jam feature.

Replace Frame with Truncated Frame

This option truncates the target frame to a shorter length and sends Idles (12) on top of the
remainder of the target frame.

In the Truncate Frame Options window:

1 Choosethe type of payload you want to truncate from the drop-down menu:
e Gigabit Ethernet
e IP
« TCP

2 Enter the number of bytes you want the payload to be truncated to (this does not include the
CRC or other delimiters).
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Figure 93: Replacing a Frame with a Truncated Frame

2/ Jammer - GE Frame - Jam A Definition @

Name : |comupt UDP frame checksum

Truncate Frame Options
MNew Payload Size

Number of Payload bytes: |4 ~ | byte(s)

MNote: Enable Jumbo Frame must be enabled to truncate to more than 1500 bytes of
payload in GE truncation, 1480 in IP and 1460 in TCP.

Mote: The Gigabit Ethernet CRC is automatically recalculated as part of a Truncation Jam.

Truncate... %
Gigabit Ethemet Payload w
e

Gigabit Ethernet Payload

For a Gigabit Ethernet payload, the New Payload Size setting specifies how many bytesto leave
after the Gigabit Ethernet header (the first 14 bytes of the frame). For normal sized frame support,
you can specify from 0 to 1500 bytes, and for jumbo sized frame support, you can specify from O
to 16383 bytes. If the target frame is shorter than the specified number of bytes, then no Jamming
OCCUrs.

IP Payload

For an IP payload, the New Payload Size setting specifies how many bytes to leave after the IP
header. For normal sized frame support you can specify from 0 to 1480 bytes, and for jumbo sized
frame support, you can specify from 0 to 16364 bytes. You also have the option to replace the IP
checksum with a recalculated value, which also automatically updates the | P header Total Length
field.

For the truncation or the I P checksum option to work properly, there are some requirements of the
incoming target frame. The frame must have a Gigabit Ethernet header EtherType field value of
0x0800, avalid IP header IHL field, and avalid IP header Total Length field. If the Jammed frame
is shorter than the specified number of bytes, then no truncation occurs, but the IP checksum can
be recalculated if you select it.

TCP Payload

For a TCP payload, the New Payload Size setting specifies how many bytesto leave after the TCP
header. For normal sized frame support you can specify from 0 to 1460 bytes, and for jumbo sized
frame support you can specify from 0 to 16344 bytes. You also have the options to replace the IP
and/or TCP checksums with recalculated values (either option also automatically updates the IP
header Total Length field).

For the truncation to occur and for the checksum options to work, the incoming target frame must
meet the same requirements listed earlier for | P payload truncation, and, in addition, have an IP
header | P Protocol field value of 0x06 and avaid TCP header Data Offset field. If the Jammed
frame is shorter than the specified number of bytes, then no truncation occurs, but the checksums
can be recalculated if you select them.
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In addition, TCP checksum recalculation is not available when using the Repeat Jam feature.

For any successful truncation, the Gigabit Ethernet CRC is automatically replaced with a
recalculated value.

Replace Frame with Idles

This option replaces the target frame with 12 Ordered Sets in the Gigabit Ethernet Jammer.

Figure 94: Gigabit Ethernet - Replace Frame with Idles

Jammer - GE Frame - Jam A Definition for QA_GEN2 (1,1,1-2)

\i) Replace Frame with Idles has no aptions to set
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Chapter 5

Creating Jammer Test Configurations for SAS and
SATA/STP

In this chapter:

» Defining Your Own SAS and SATA/STP Test Configurations
* Using the Jammer Configuration Window

» Configuring SAS Arm and Trigger Conditions

e Configuring the SAS Jam Definition

» Configuring SATA/STP Arm and Trigger Conditions

e Configuring the SATA/STP Jam Definition
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Defining Your Own SAS and SATA/STP Test Configurations

Xgig Jammer lets you define your own test configurations and save them with or without hardware
available.

You can create a configuration from scratch, or you can open and edit an existing configuration.
Also, you can edit a configuration in edit only mode, which is independent of any hardware, or
you can edit a configuration that is currently loaded to a Jammer device.

To edit a configuration in edit only mode:
>> Double-click on a configuration file in the Configuration manager.
Or:

>> Right-click on the configuration in the Configuration manager and choose Edit Jammer
Configuration from the context menu.

The edit only mode Jammer Configuration window opens.

Thiswindow allows you to set up your own Test Cases, name them, organize them, and save
them to files so that you can use them again.

To start a configuration from scratch in edit only mode:

>> Select New Jammer Configuration from the context menu or the File menu (Figure 95) on
the Xgig Maestro menu bar.

Or:

>> Click the New Configuration icon at the top of the Configuration manager with the
appropriate protocol selected next to it.

Figure 95: Maestro File Menu

¥ Xgig Maestro

mﬁle ' Tools  Window Help

Pl

Mew BERT Configuration 3 i.
| Mew Jammer Configuration 3 |i Fibre Channel

Open BERT Configuration Gigabit Ethernet

3
Open Jammer Configuration 3 | SASISATA

e TR
Recent BERT Files » % @ = Bl |

1 Cc
Recent Jammer Configuration Files — » | st

Exit Pz

To save your configuration in edit only mode:

>> Click Save at the bottom of the Jammer Configuration window or open the File menu on the
Jammer Configuration window and select Save Configuration or Save Configuration As.

Any changes you make have no effect on actual Jammer devices you control.

To edit a configuration that is|oaded to a Jammer port:

>> Click Configuration... in the device column on the Parameters Status table.

Or:
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>> Right-click in the Parameters Status table in the device column to open the context menu and
select Edit configuration.

Or:

>> Highlight the configuration file in the Configuration manager, open the context menu, and
select Edit Configuration.

Or:
>> Click Operation in the device column to open the Operation dialog, then click Config.

The Xgig Jammer Configuration window in hardware edit modeis displayed (Figure 96). This
window allows you to set up your own Test Cases, name them, and save them to afile so that
you can use them again.

Click Apply or OK and Jammer accepts the changes. They are immediately reflected in the
Parameters Status table and affect the Jammer device the next time you run it.

To save your configuration edits:

>> Open the File menu at the top of the Jammer Configuration window and select
Save Configuration As... or Save Configuration.

Figure 96: Xgig SAS and SATA/STP Jammer Configuration Window

#/ 2 Ports Jammer SAS/SATA Configuration ( SAS - NAK to ACK.tsk )

File Tools
Jammer Test Suite Cument Jammer Test : 2nd of 2 tests
3 B B | I 4 | == runtestsuiteonce + A R[N AK to ACK |
Mode : |An-r| on A, then Trigger +Jam on A VH Reverse ]
Name D @
Mode Data Data
— b - ‘ Arm ‘ - ‘ Trigger -p ‘ Jam ‘ #Dlﬂﬂ.ﬂA
Trigger
Jam
Repeat

Timeout (hr:min:sec)

oulls m [ gm [T m [ m D

Pause (minsec:ms)

Arm

Name NAK to ACK

Mode B i Type: | SAS Frame hd | OR [ Trigger from Domain A

Arm Name : | | Define: | AmA..

Trigger

o Trigger

Repeat Type: | SAS Frame v

Timeout (hrmin:sec) Name : | | Define : [m

Pause (minsec:ms) o
Jam 1
Type: | Replace Frame with Modfied Frame v | [] Trigger Domain A upon Jam
Name : | | Define:| JamA..

Arm -> Trigger -> Jam once (Don't repeat the Test Case)

|Use the Up, Down, Home and End keys to navigate flolpatise

Save Cancel
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Using the Jammer Configuration Window

The Jammer Configuration window title bar indicates how many portsit is configuring, the
protocol, and the configuration file name, if any. If you are using hardware edit mode, the chassis
name, chassis number, slot number, and port numbers are also listed. The components of the
Jammer Configuration window are described in the following sections.

Using the Jammer Test Suite Tools

The Test Suite, the pane on the left side of the configuration window, lists the series of Xgig
Jammer testsin the order in which you want them to execute (Figure 97). The suite includes one or
more tests. The highlighted test appears as the Current Jammer Test on the right side of the
window. Each test in the suite executes in sequence with a set up time from the end of onetest to
the start of the next of approximately 130 (200 max) milliseconds.

Figure 97: SAS/SATA Jammer Test Suite Windows
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List View
Jammer Test Suite
& B B 1 4 Run test suite once =
MName Maode Lrm Trigger Jam Fepeat Timeout (hr:min:s | Pause (min:sec
| 1 | Expander Test Ca |Arm on B, then Tri s [SAS Frame [SﬂS Frame ][Heplace Frame 'wi][ﬁwm—> Trigger - ][No timeout [No pause
2| Expander Test Ca | Trigger + Jamon B s [ [S&S Frame ][F{epla«oe Frame wi][Trigger -».Jam on ][No timeout [N{:\ pause
U Gy =—— SAS Frame Replace Frame wi [l Arm - ?rigger -» I Mo timeout Mo pause

Using the SAS/SATA Jammer Test Suite Toolbar

When you create a SAS/SATA Jammer Test Suite, you use the toolbar in the Jammer Test Suite
section of the Configuration window (Figure 98).

Figure 98: SAS/SATA Jammer Test Suite Toolbar

Jammer Test Suite
“ & E| %H I ||§_H Fun test suibe once

Run kest suite once
Repeat kest suite

The following list describes the icons on the toolbar:

Cut current test Removes the highlighted test and holds its contents in the
memory buffer.

Copy current text Copies the highlighted test to the memory buffer.

Paste last test cut or copied Inserts the current memory buffer contents before the currently

highlighted test.

Add new test to bottom of stack Adds a new blank test to the bottom of the suite.

Insert new test before current test  Inserts a new blank test above the currently highlighted test.
Delete current test Removes the highlighted test from the suite. If only one test is
present, then the contents of this test are cleared.

Move current test down the stack  Moves the highlighted test down one in the test order.

Move current test up the stack Moves the highlighted test up one in the test order.

s |« B E B D@ &

Toggle view Toggles Test Suite between Card View and List View.

Run test suite once or Repeat test When you choose Repeat test suite, the tests run continuously
suite from the top of the Test Suite to the bottom and loopback to the
top until you click stop.

Using the Context Menu

The same operations (Cut, Copy, Paste, etc.) can be performed with the options available in the
Context menu. In addition, the direction of an individual test can be reversed by selecting the
‘Reverse Current’ option. To reverse the direction of al tests, select the ' Reverse All’ option.
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Using the Configuration Menus
Two menus are available in the Configuration window: File and Tools.

The choices on the File menu are:

Import to Selected Test Import a Test Case from a .t st file or an entire test suite, . t sk file, to the
currently highlighted position. A Test Case is one test in the Jammer Test
Suite.

Export Selected Test Export and save the currently highlighted test to a .t st file.

Save Configuration Save the entire Test Suite to the .t sk file you currently have loaded.

Save Configuration As Save the entire Test Suite to a .t sk file with a name you assign to it.

Close Close the Jammer Configuration Window.

The recently used FC Jammer configuration files appear in the file menu and are loaded when
selected.

Note: The.tst filesare only for storing individual Test Cases and swapping them between
configuration files. You cannot load .t st files directly into a Jammer device on the Xgig
Maestro window.

The Tools menu in the SAS/SATA Configuration window lets you open the SAS Hashed Address
Calculator.

The SAS Hashed Address Calculator is also available by clicking the Hashed ID button at the
bottom right corner of the SAS Frame Arm or Trigger Condition windows.

SSP frames use a hashed address that is derived from the SAS device address. The SAS Hashed
Address Calculator allows you to calculate the hashed address from the SAS address. You must
use the hashed address when setting an Arm Condition, Trigger Condition, or Jam Definition for
an SSP frame.

To determine the hashed address:
>> Typethe SAS address into the calculator.
The hashed address updates on the right.

Figure 99: SAS Hashed Address Calculator

SAS Hashed Address Calculator |

545 address Haszhed address ——————
{IEIHIWIF [s0 [07 [oa [ { 45 91 FECop |
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Using the Current Jammer Test Window

The graphicsin this section of the window represent the hardware configuration for the selected
test in the Jammer Test Suite (Figure 100).
Figure 100: Current Jammer Test Window

Curment Jammer Test : 1st of 1test
Mame : |Replace NAK with ACK

Mode : | Am on A, then Trigger = Jam on A or Rollback to Am v
Data q q q Data
Input A - m Output A
L Rollback J

ouds €= [ e [T em | An D

Type: |SAS Frame | OR []Triggerfrom Domain &

Name : Define :
Trigger

Type: |SAS Primitive v

Name : | Trigger on NAK Define :
Jam

Type: |SAS Primitives Jam Type v [] Trigger Domain A upon Jam
Name : |Replace with ACK Define :

Rollback to Arm if Trigger not found within 16777214 Dwords
Arm -= Trigger -= Jam once (Don't repeat the Test Case)

No timeout

Mo pause

Mode

For SAS/SATA, Mode menus are available near the top of the Current Jammer Test window
(Figure 101) and also near the top of each Test Case in the Jammer Test Suite window
(Figure 102).

Theinput to path A (on top) isaways port A and the input to path B (on the bottom) is always port
B. The external trigger input and output that are available on path A always are linked to the
domain shown on the Xgig Maestro window as “Domain of port A.” The trigger input and output
on the bottom on path B are in the “Domain of port B.”
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Figure 101: Mode Drop-down Menu in Current Jammer Test - Right Pane
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Figure 102: Mode Drop-down Menu in Test Suite - Left Pane
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Reverse

You can reverse the direction of the jam by selecting the Reverse button.

Arm and Trigger

To define Arm and Trigger conditions, select a respective Type from each drop-down menu. Then
click the Arm or Trigger button to open the corresponding definition window.

You can use an external input as an Arm condition. Check Trigger from Domain A (or B) to enable
this feature. You must put the corresponding Jammer port into a domain for this to work properly.

The Trigger event can be in the next Dword after the Arm event in the traffic stream.

Jam

To define a Jam:
1 Select a Type from the drop-down menu, if available.
2 Click the Jam button to open the Jam Definition window.

The Jam Definition specifies the modifications to be made to the traffic matching the Trigger
Condition.

120 Xgig Jammer and Delay Emulator User Guide



Using the Jammer Configuration Window Creating Jammer Test Configurations for SAS and SATA/STP

In addition, the Jammer port can trigger out to the Domain it isin when a Jam takes place.
Check Trigger Domain A (or B) upon Jam to enable this feature.

Note: If you use an external trigger input to define the Arm condition, then you cannot select
=»|  the externa trigger output for that path in that Test Case, and vice versa. For information
regarding using the trigger input and output during a Test Case, refer to “ Using Domains and
External Triggering” on page 291. However, you can use an external trigger in on port A with
an external trigger out on port B, and vice versa. Figure 103 shows an example.

Figure 103: Trigger In and Trigger Out

Current Jammer Test : Tst of 1test
Mame: [Jam R_OK To R_ERR

Mode : | Am on A, then Trigger + Jam on B hd
Trigger from
Domain A

Data : Data
Input A - Arm - Trigger - Jam untpﬂA

N\

Oupas = e dmm | Trigger | dum Am - s

Trigger Domain B

upon Jam
Arm
Type OR [+] Trigger from Domain A
Trigger
Type: |SATA/STP Frame w

Mame: |Data FIS Define

[
ol

m

Type: Replace Frame with Modified Frame W Trigger Domain B upon Jam :

Name : |Replace EOF with SATA_ERROR Define :

Arm -> Trigger -» Jam once (Don't repeat the Test Case)
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Rollback

The Rollback option defines the time or Dword count parameter between the Arm and Trigger
events. If the Trigger does not follow the Arm event in the allotted time or Dword count, the
Jammer begins looking for the Arm event again. Click Rollback to display the dialog shown in
Figure 104.

Note: Thisvalueissaved in terms of Dwords, not time, so keep thisin mind if you save a
Test Case using adevice running at 3.0 Gbps and later open the configuration on a Jammer
running at 1.5 Gbps.

Figure 104: Rollback Condition Dialog

ﬂ
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Cancel |

Timeout

The timeout option defines the period of time to wait for a specified test to complete before
aborting and proceeding to the next test in the suite.

To set the timeout:
1 Click Timeout to display the dialog box in Figure 105.
2 Check Enable Timeout.

3 Enter the hours, minutes, and seconds you want to wait.

Figure 105: Timeout Dialog

g

Enable Timeout

Skip TestC if not - - -
curl"ﬁpI:tSewi?hﬁﬁzl = T (== I = =

(0]:8 I Canc:ell

4 Click OK.
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Repeat

Click Repeat to open the dialog shown in Figure 108. For Basic Jammer Configurations, the
Repeat Mode setting allows you to configure what is repeated when using an Arm condition. The
Repeat Mode option means that the Jammer must match the Arm condition each time before
looking for a Trigger. The Repeat Count allows you set the number of times atest caseis repeated.
The limit for repeating atest for 6G SAS/SATA is2,147,483,647, and for 12G SAS, thelimitis
32,767.

Figure 106: Repeat Test Dialog - Basic Jammer Configuration

est Case Repeat settings E]
Repeat Mode

+ Repeat Am -> Trigger -> Jam

Repeat Count
* Test once (Don't repeat the Test Case)

" Test El times ( including the first time )

Repeat the Test Case forever [ Stop only an Timeout,
Skip button or Stop button )

Pause

Click Pause to open the dialog shown in Figure 107. The Pause setting allows you to insert a
pause before the beginning of atest case.

Figure 107: Pause Test Dialog
.

Enable Pause

Wait |1 cdmin ] _c'sec o _c'ms before test starts

For Advanced Jammer Configurations, this setting allows you to configure what is repeated when
using an Arm or Trigger condition. The Repeat dialog uses countersto provide an increased level
of control over the Jam allowing you to skip over extraneous instances of the arm or trigger
condition and target the precise data you want to Jam.

You can force the Jammer to match the Arm condition a given number of times before triggering,
and you can skip a given number of occurrences of the trigger before Jamming. Once you reach
the Jam, you can Jam all occurrences of the trigger condition forever or jam a given number of
sequential occurrences of the trigger condition.
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Unless you select to Jam forever, you can choose to repeat all or part of the arm-trigger-Jam
process either returning to the pre-armed state waiting for another occurrence of the arm condition
or returning to the armed state waiting for another occurrence of the trigger condition.

Note: For 12G SAS blades, there is a eight clock latency between the arm and trigger/jam
state and between the jam and arm state.

The Repeat M ode option means that the Jammer must match the Arm condition each time before
looking for a Trigger. The Repeat Count allows you set the number of times atest caseis repeated.

Figure 108: Repeat Test Dialog- Advanced Jammer Configuration

i e s B et e |

™
| '-"I

Step1: Waitfor |2 3: occurence(s) of the &rm Condition,

Step 2. Then, ignore the next |1 3: occurence(s) of the Trigger Condition before Triggering and Jamming.
Step3d: T Jam |1 3: (zequential) occurence(s) of the Trigger Condition.

* Jam all occurences of the Trigger Condition forever (Stop only on Timeout, Skip button or Stop button).
Step4: Then T begin Step 1 again.

(" begin Step 2 again.

Repeat Count
" Test once (Don't repeat the Test Case)

* Test|s El: times { including the first time )

" Repeat the Test Case forever ( Stop only on Timeout, Skip button or Stop button )

Corcel

You can also configure options for each Test Case directly in the Test Suite, instead of clickingin
the Current Jammer Test pane. Click on the area of the Test Case you want to modify to open the
corresponding dialog (Figure 109).
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Figure 109: Configuring Options Directly in the Test Suite

Jammer Test Suite

e
[ e

fuTrigger

| Jam

"Repeat

: 'ﬁmenut .[hr: mi-n:secj

| Repeat |
| Timeout (hr:min:sec)

| Pause (minsecims) |

T LI

Current Jammer Test : 2nd of 2 tests

Name : |

| Run test suite once =

Mode : :Arrn on A, then Trigger + Jam on A or Rollback to Am bt ‘ [ Reverse ]

s MR OKToR e Iﬁ

+.Jamon B

Data q - I Data
|n|)u‘lA#‘km‘ #‘Tngger‘ - Jam #DmmA

Dats oy Jam 4= Triooer 4= Arm L E.?;B

Qutput B
Arm
Type: |SAS Primitive b | OR [] Tigger from Domain A
Name : | | Define: | AmA..

Trigger

|Use the Up, Down, Home and End keys to navigate No pause

Jam | Define: | Trgger A...
Type | Replace Frame with Modffied Frame v | [] Trigger Domain A upen Jam o}
=
Name : |Jam to user-defined primitives| | Define: | Jam A... Lme v | [[] Trigger Domain A upon Jam -
i | Define: | JamA.. L

Rollback | Rollback to Arm if Trigger not found within 16777214 Dwerds
;Arm -» Trigger -> Jam once (Don't repeat the Test Case)

Save Cancel

Configuring SAS Arm and Trigger Conditions

SAS Arm and Trigger conditions recognize specific frames or Primitives.

For Frame conditions, you can specify SOF, SOAF, or either (use all Xsfor “either”). You can
specify up to 31 additional Dwords after the SOF or SOAF.

You can also define awildcard specifying bits to be masked out of an arm word and passed
through in the corresponding trigger word.

For Primitive Conditions, you can choose from groups of Single, Extended, Triple, or Redundant
Primitive Sequences.

For a Single Primitive Sequence, you can specify any standard Single Primitive Sequence or you
can specify any user-defined 4 bytes of K/D characters (of which standard Primitives are a subset).
You can aso specify where you want the Jammer to look for the matching Dword: only inside
frames, only outside frames, or anywhere.

Note: The Jammer does not look for any matching conditions during OOB initialization or
Speed Negotiation.
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For Triple, Extended, and Redundant Primitive Sequences, you can choose any standard Extended,
Triple or Redundant Primitive Sequence. To match the condition, the Jammer only needs to match
onevalid Primitive.

You can save an arm or trigger condition asa . jmt file by clicking the Save button in the Arm or
Trigger window. You can load a . jmt file by clicking the Load button inthe Arm or Trigger
window.

The Arm and Trigger windows are identical. In addition, you can select the domain triggered input
as an Arm condition.

Depending on the Mode you select, the appropriate graphic diagram shows the Trigger and
optional Arm conditions, along with the Jam event. If the Mode you select does not include an
Arm condition, the Arm button remains disabled.

To set Arm and Trigger conditions:
1 Click onthe Arm or Trigger button in the Jammer Configuration window.

The window for the condition is displayed (Figure 110). If you are in hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

2 Set the values asrequired to specify aunique Arm and Trigger sequence for the specific test.

The following sections describe the avail able values.
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Jammer - SAS Frame - Arm A Defil

Figure 110: SAS Frame Arm and Trigger Window Examples

2 Jammer - SAS Frame - Trigger A Definition

Mame

ISenaI Management Protocol (SMP) Response frame

tocol (SMP) Respons: ~

These two values may be used as part of the Trigger Definition.

ok | seey |

Name : !Senal Management Protocol (SMP) Response frame ;oizi—SOF
PR
p
L3 User Library | Index I Hex =l Serial Management Protocol (SMP) Re & |
IR Any SAS SOAF Frame = SOF 000000 |BC 18 Z4 &7 +-S0F = 0xBC18E467 SAS_SOF
I Ary SAS SOF Frame SMP 000000 |41 3 X X3 = Report General Response
(L1 Finisar Library sMEP 0'3'30'32 M EE EM UType = O0x41 SMPResp Count
e o o
[ SAS Frames it o Function Result
(23 Serial Management Protocol {SMP) SMT 000005 MR NN HH KE Response Length
1-(Z) Serial Management Protocol {SMP) Request SMD 000006 |32 32 X XX Expander Change Count )
(] Serial Management Protocol (SMP) Response SMP 000007 |¥X XX XX 30X Expander Route Indexes dentifisr
I Serial Management Protocol {SMP) Response SME 000008 XX ¥X XX XX Time L.|m|t i
|23 Configure General Response - 180 SME 0000035 |¥X XX XX XX nect Tm_a Limit
(23 Configure PHY Event Response - ;<33 gg ggggig g § g g ¢ Loss Time
(£ Configure Route Information Response - (30 A Eaeey | DR L) Enclosure Logical identifier = cas Addr
(27 Configure Zone Manager Password response - SMT 000013 X% XX TN KR STP Bus Inactivity Time Limit cns Addr
(2] Configure Zone PHY Information Responss - 0 SME 000014 (KX XX XX XX STP Maximum Connect Time Limit e Limi
(3] Corfigurs Zons Pemmission Tabis Response - | SMP 000015 [KX XX XX XX STP SMP LT Nexus Loss Tine YT
|23 Discover List response - 120 SMD 000018 300 30 ¥ KX Flags | ector Eloment Indexes
(2 Discover Response - (10 << SMD-ONA01T K. XX 900 KX - Max Nb Of Routed SAS Addr ity
(L) Enable Disable Zoning Response - (k81 Ei: 233332 g g g g - Active Zone Mngr SAS Addr Eunc‘tiunal'rty
(23] PHY Control Response - (<31 P1d 000002 |¥% ¥X XX X i Zone Lock Inactivity Time: Limit L4 Functionality
[Z3 PHY Test Function Response - (x52 Dld 0000032 |wx 3o X X - First Enclosure Connector Element tionaliy Time
(L) Read GPIO Register Enhanced Response - v — Tld 000004 [3¥X XX XX KX Wb Enclosure Connector Element In ation Status Descriptor
(2] Read GPIO Register Response {Obsolste) - (x Pld 000005 |[¥X XX XX XX Reduced Functienalty e eif.Configuration Status
D Report Broadcast response - (06 Pld 000008 (XX HH HEH HH : Time To Reduced Functionality Lt Descriptor Index =
(2] Report Expander Route Table List responss - | Pl 000907 |EX XX HL AL “ Init Time To Reduced Functionality — L Event List Descrint
, Pl GOAqUEEE XX XK KK - Max Reduced Functionality Time rE pic
{§: Aeport General Heaorsie, . (<00 Dld 000003 [¥X XX XM XX ) n Limit ~
[ Report Manufacturer Information Responss - P1d 000010 |¥% XX XX ¥X i+ Last Sel-Configuration Status Des I B
(23 Report PHY Emor Log Response - 11 D14 000011 | XE ¥x -~ Max Nb of Stored Self-Configuratio —
(20 Report PHY Event List response - ix21 D1d 000012 (XX 3¢ XX XX Last PHY Event List Descriptor Indi ™
(21 Report PHY Evert response - Bc14 ;] 43 u >
[Z3 Report PHY SATA Response - 12 o Deouble click on a byte field to open the Binary Editor
A | ] Enter X's to pass through (not modify) bits or bytes Hashed ID
™ Use inverse of condition specified §.e, NOT) ‘wildcard Value
Biord ottt 1 : Mask IE IE IE ,E Apply | Cancel |

Cancel |
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Figure 111: SAS Primitives Arm and Trigger Window Examples

2 Jammer - SAS Primitive - Arm A Definition

MName

|Arm on any AP

= 5AS single Primitive Sequence

‘ User-Defined Dword

# Jammer - SAS Primitive - Arm A Definition

;||SAS Single Primithve Sequence : UserDefined Dword
I

Name |Arm on CLOSE (Clear affiliation)

SAS Single Primitive Sequence

|SAS Triple Primitive Sequence : CLOSE (Clear affiliation)
SAS Extended Primitive Si

= SAS Triple Primitive Sequen‘l&e Byte 0 Byte 1 Byte 2
‘ CLOSE (Clear affiliation) I
" Jammer - 543 Primitive - Trigger B Definition -0 ll
Jarme |Triggerun BREAK
SAS Single Primitive Sequence ISAS Redundant Primitive Sequence : BREAK
SAS Extended Primitive Sequence
= SAS Triple Primitive Sequence Byte O Byte 1 Byte 2 Byte 3
= SAS Redundant Primitive Sequence
BREAK BC 0z 18 67 —
BREAK_REPLY 1st Dward
BROADCAST (Change) K 28.5 Jr i D 24.0 D 7.3
BROADCAST (SES)
BROADCAST (Expander)
BROADCAST (Asynichronous ey B¢ i 18 g¢
BROADCAST (Reserved 3 LT
. K Z8.5 D 2.0 D Z4.0 D 7.3
BROADCAST (Reserved 4]
BROADCAST (Reserved change
BROADCAST (Reservad changs @ 0z 18 a7
HARD_RESET 3rd Dward
K Z8.5 D 2.0 D Z4.0 D 7.3
BC 0z 18 &7
4th Diward Al
K Z8.5 D 2.0 D Z4.0 D 7.3
BC 0z 18 67
Gth Dward
K 28.5 D 2.0 D Z4.0 T Y
Save oK | Anply | Cancel I

Setting Frame Conditions

You can specify frame conditions in three ways:

* Load atemplate from the Template Library tree

* Manually specify bitsin the frame

» Select fields from the tree view in the right pane

To use atemplate:

1 Select atemplate from the Template Library tree on the left.

2 Click the doubleright arrow button to set the Frame Condition.

The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.

An X represents a nibble that can by any value (a“don’t care”).
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To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 112). In the hex view, partially defined hex characters appear as question marks:
X001=?

When you use the tree view, values are automatically entered into the center column in the right
window pane.

Figure 112: Binary Editor Dialog

Pld 0009 oot | ‘- More Comp Feat
Pld oolo lilll Binary Editor E =
Pld 0011 O
Pld 0O0lz 0
rld 0013 e IEITITIF I?I?ITIT
Tld 0014 e
LA DOLS PGS w63 | Mask: 7F
rld 0016 e
Pld 0017 O
Pld 00l e
rld ools o MI
Tld 0020 e

il
Double click on a byte field to open the Binary Editor
Enter ='s to pass thiu [not modify) bits or bytes

Saving a Frame Condition

If you create a frame condition that you want to save and make easily available for future use, you
can saveit into the “User Library” folder in the Template Library tree. To do this:

>> Click the double |eft arrow button.

Frame conditions have the option of “Useinverse of condition specified (i.e. NOT).” When you
check this option, it means that the first frame encountered that does not match what you have
specified creates a* condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
a so shown on the Jammer Configuration window under the Type selection, and on the main Xgig
Maestro window.

Setting Primitive Sequence Conditions

You can choose a Primitive Sequence from any of the categories listed on the left side of the
window: Single, Extended, Triple, or Redundant. For Single Primitives, you can also choose
where to match: anywhere, only outside of frames, or only inside of frames.

Single Primitives include a User-defined option.

To edit the user-defined value:
>> Type ahex valueinto the byte field.
Or
>> Double-click on a byte field to open the Binary Editor.

Asinframe conditions, an X indicates“don’'t care’” anda ? indicates a partially specified hex
character.

Or
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>> Click to toggle between K and D, and choose data from the drop-down menu of legal 8-bit
characters.

Figure 113: Selecting K and D Legal 8-bit Characters

il
Marne : IArm an Any AP
= SAS Single Primitive Sequence = ISAS Single Primitive Sequence : User-Defined Dword

‘ Uger-Defined Dword
ALIGN () Byte 0 Byte 1 Byte 2 Byte 3
ALIGN 1)
ALIGH (2) ’? [52 [xz [z
ALIGN (3)
. j 28.5 j 27.| 2 j xx.| z j xz.| z
ERROR 24 a

NOTIFY (Enable spinup)

NOTIFY (Power loss expected):
NOTIFY (Reserved 1)

NOTIFY (Reserved 2)
OPEN_&CCEPT

OPEN_REJECT (Bad destinatiorn)
OPEN_REJECT ({Connection rate
OPEN_REJECT (Mo destination)
OPEN_REJECT (Pathway blocked)
OPEN_REJECT (Frotocal not suppol
OPEN_REJECT {Zore violatiorn)
OPEN_REJECT (Reserved abandon
OPEN_REJECT (Reserved abandon
OPEN_REJECT (Reserved abandon
OPEN_REJECT (Reserved continLie
OPEN_REJECT (Reserved continLie
OPEN_REJECT (Reserved initialize
OPEN REJECT (Reserved initialize

Trigyer an primitves

[~ Useinverse of candition specified (i.e. NOT)

IDnIy outsicle of frames

Double click on & byte field to open the Binary Editor Enter %'s to pass

through (not modify) bits or bytes

Save

Load

OK | Apply | Cancel |

You can aso check the “ Use inverse of condition specified (i.e. NOT)” option; this means the first
word encountered that does not match what you have specified creates a“ condition met” event.

Aswith frame conditions, you can specify an optional name at the top of the window. Thisnameis
also shown in the Jammer Configuration window under the Type selection and on the main Xgig
Maestro window.

Configuring the SAS Jam Definition

The SAS Jam Definition window defines how to modify the event specified on the Trigger
Condition window.

The Jam is always the same type (frame or Primitive Sequence) as the Trigger.

For any Jam Definition, you can specify an optional name at the top of the window. Thisnameis
also displayed on the Jammer Configuration window under the Type selection and on the main
Xgig Maestro window.

You can save aJam definition asa . mj file by clicking the Save button in the Jam window. You
canload a . jmj file by clicking the Load button in the Jam window.
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Jamming a Frame

If the Trigger Event isaframe, click the Jam button on the Jammer Configuration window to open
the Frame Jam Definition window.

The content of the Jam Definition window corresponds to the type of frame Jam you choose on the
Jammer Configuration window (modify frame, truncate frame, or replace frame with Idles). The
following paragraphs describe these choices.

Jam Behavior

This controls the number of user-defined header/payload Jams performed relative to the target
trigger frame. The Jam Behavior section is present on all tabs of the Frame Jam Definition
window.

Figure 114: Jam Behavior Selection

Jam Behaviar

& Jam until end of trigger frame

" Execute full Jam pattern [Maote: This option will disable CRC passthrough and will automaticaly add GE CRC and /T4 at the end of the frame]

Jam until end of trigger frame

Jams defined in the Header/Payload tab are performed until the end of the target trigger frame
(or until an abnormal termination of the frame). All Jams defined that would take place on the
original CRC or later are ignored. However, if the frame that is triggered on has more Dwords
than the Jams you specify, the remaining Dwords are passed through. The CRC and EOF of
the original target trigger frame are always jammed according to the CRC and EOF settings on
the SOF/CRC/EOQF tab. Thisisthe standard way to Jam aframe.

Execute full Jam pattern

All header and payload Jams take place, even if they overwrite beyond the end of the target
trigger frame. Use the control at the bottom of the Header/Payload tab to define how many
Jams should take place.

The last defined Jam is the last Header/Payload Jam. The options for modifying the CRC and
EOF on the SOF/CRC/EOF tab are unavailable.

If the target trigger frame islonger than the number of Jams defined, then the portion of the
target trigger frame that extends after the last defined Jam is overwritten with Idles. If the
target trigger frame is shorter, then the Jammer switches back to pass-through immediately
after the last defined Jam.

Note: Be careful when using this option because you may overwrite a portion of important
traffic (aframe or Flow Control Primitives).
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Replace Frame with Modified Frame

Each tab contains options relevant to different frame modifications.

Using the Global Tab
Use this tab (Figure 115) to define Jam parameters that apply globally to the frame.
Global Replace Jam Option

Use the Global Replacement Dword to set specific bitsin a Dword to 1 or 0 while passing through
the remaining bits. You can apply this global replacement to any Dword in the frame. Define one
Global Replacement for each Test Case.

To edit these bits:

>> Enter hex values, or double-click on a byte field to open the Binary Editor.

Any bits left as Xs are passed through.
The difference between this Global Replacement option versus the Replace Dword option found

on the Header/Payload tab is that the Global Replacement option allows masking down to the bit
level, whereas the other option allows masking at the nibble level.

Figure 115: SAS Global Tab

A Jammer - SAS Frame - Jam A Definition

Mame : |
SOF / CRC/ EOF | Header/ Payload | ©
Global Replace Jam Option Global Bit Emrors - Inject an ermror in designated fields. ..
Replace ™'s with desired bytes: | XX |EX (KX |EX
* randomby
Double click on a byte field to open the Binary Editor
Enter X's to pass through (not modify) bits or bytes ™ sequentially ("walk" emor when looping tests)
Global Timer for Jam with D.C. Idle Option
Jamwith D.C. Idle |1 3: MICTOSEeCcs % one bit for all fields (single bit emor)
Note that L] sent using tws timer shall continue unhil the imer
EXDIres. " one bit in each field (bit emor per field)
regardless of the length of the Triggening item.

This option is only available in the SAS/SATA Advanced
Jammer configuration.

Jam Behavior
&+ Jam urtil end of trigger frame
™ Execute full Jam pattem (Mote: This will disable CRC and EQF Medifications on the SOF / CRC / EQF tab)

Save | [ Load oK

Cancel
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Global Bit Errors

The Jammer software can introduce bit errors repeatedly in sequential or random fashion to
predefined fields. These bit errors are introduced to the 32-bit form of the target Dwords (not the
40-bit form) so code violations are not created. The Global Bit Errors control allows you four
options.

e Select one bit for all fields and randomly. This causes the Jammer to inject a single bit error
in the group of all fields selected in the header or payload for asingle Test Case. If the Jammer
Test Suiteis set to loop, then single bit errors are randomly injected into these fields, with one
bit for each cycle of the Test Suite.

* Select one bit for all fields and sequentially. This also injects asingle bit error in the group
of al fields selected in the header or payload. If the Test Suiteis set to loop forever, the bit
error walks through all the selected fields.

» Select one bit in each field and randomly does the same thing as the first option; however,
there will be one error for each Dword selected in the header or payload.

» Sdlect one bit in each field and sequentially does the same thing as the second option;
however, there will be one error for each Dword selected in the header or payload.

Note: The location of the bit errors are moved each time you run this entire Test Case, not
each time you repeat the Jam within the Test Case.

Global Timer for Jam with D.C. Idle

In an Advanced SAS/SATA Jammer configuration, the Jammer software allowsyou to set aglobal
timer for Jamming with D.C. Idles. When using this option, DCI will continue until the timer
expires regardless of the triggering item.
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Using the SOF/CRC/EOF Tab

Use the choices on thistab to modify the Start of Frame (SOF), Cyclic Redundancy Check (CRC),

and End of Frame (EOF) Dwords of the original target frame (Figure 116).

Figure 116: Serial Attached SCSI SOF/CRC/EOF Tab

2 Jammer - SAS Frame - Jam A Definition

Mame : |

SOF/CRC/EQF | Header / Payload | Global

" Replace SOF with this...

CRC Modffication

EQAF
User-Defined Dword
Jam B Scrambled Idle Dword
¢v JJAIP (Normal)
AP (Reserved 0)
i~ EAIP (Reserved 1)
AlP (Reserved 2) b

' Pass through CRC unchanged I Inject Eror I Inject Emor
" Replace Dword with DCI & &
" Send DCI {with Global timer) r r
™ Recalculate comect CRC
" Replace CRC with this...
EQF Modfication
" Pass through EOF BC
" Replace Dword with DCI K 29.5
" Send DCI {with Global timer) I Inject Eror I Inject Emor
(¢ Replace EOF with this... ~ -~

eor 3| . A

~

Byte O Byte 1
SOF Modffication
% Pass through SOF [ Inject Eror [ Inject Emor
" Replace Dword with DCI 9 9
- . 0 i
" Send DCI {with Global timer)

D 24.0

will disable CRC and EOF Modifications on the SOF / CRC / EOF tab)

Eyte 2
[~ Inject Emor
T
T

DCI options are only available with the SAS/SATA
~] Jammer Advanced configuration.

™ Inject Emor
i

-

FO
D 16.7

[ Inject Emor
e

e~

0K

Exyte 3

™ Inject Emor
T

~

™ Inject Emor
i

~

9B
D 27.4

[ Inject Emor
e

e

Apphy Cancel

SOF/EOF Options

You can pass through or replace the start and end of frame Dwords with another SOF, EOF,
another standard Primitive, a Scrambled Idle Dword, or any four user-defined K/D characters. In

addition to these options, you can send an error on any byte of the Dwords.

DCI options are available only in the Advanced SAS/SATA Jammer configurations. These allow
you to replace a Dword with a DCI or to send DCI with the Global timer set in the Global tab.

Check Inject Error for any byte(s) on which you want to send errors. Then choose Disparity Error
or Code Violation. If you choose Disparity Error, the Jammer inverts the running disparity at that
byte. If that byte isaneutral 10b character, you might not see the disparity error until alater byte.
The Code Violation option replaces the byte with a predefined 10-bit illegal character.
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CRC Options

CRC options include:

* Not changing the CRC in the original target frame

* Recaculating the CRC to make it correct for the modified data
* Replace Dword with DCI

e Send DCI (with Global timer)

* Replacing with a user-specified data Dword or Primitive

With the addition of recalculating the CRC, you configure the CRC option in the same way asthe
SOF/EOF options.

Depending on the changes made to aframe, the old CRC might beinvalid. If the CRC is passed
through, an invalid frame might be created. The lowest layer of protocol error checking should
recognize thistype of error. If the frame is modified and the CRC is recalculated, a valid frame
with modified datais created. If, for example, the modifications are made to SCSI commands
embedded in the payload, the SCSI error checking routines should trap and handle the error.

Recalculating a CRC might not work if you corrupt the frame with illegal Primitives, errors, or
Scrambled Idle Dwords.

Using the Header/Payload Tab

You can modify any and all words in the header and payload (Figure 117). Select either the
Replace Jam or All Jam Modes radio button.

Similar to defining an Arm or Trigger Condition, there are two ways to specify your frame Jam
Definition. One way isto load atemplate from the Template Library tree, and the other way isto
manually specify bitsin the frame.

To use atemplate:
1 Highlight atemplate in the Template Library tree on the left side of the window.

Tree View is structured similar to the display on the right side of the Arm and Trigger
Condition windows. You can make selections from the tree; this creates the appropriate
Replace Jams.

2 Click the double right arrow to display the Jam definition on the right side of the window.

When you use atemplate, the Jam definition is populated with Replace Jams of the specified data,
while all other bits are passed through.

To manually edit the values, enter avalue into the byte field. An X in a nibble passes the original
value through.

Note: The more Dwordsin a Jam Definition, the longer the time between Test Casesin the
=>|  suite. Switching from one Test Case to the next is a software operation, so the time between
cases will be on the order of hundreds of milliseconds.
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Figure 117: SAS Header/Payload Tab

#’ Jammer - SAS Frame - Jam A Definition

Name : |
SOF /CRC/EQF | Header/ Payload | Global
[=+[Z] User Library + All Jam Modes { Replace Jam Mode
I Any SAS SOAF Frame
ﬂ. .Any.SAS SOF Frame 4 B
=-[_] Finisar Library
[#-(Z] Address Frames Index Type Description
[+-[Z] SAS Frames S5 000000 DPass Through Jam v | Hex || 3w Wi i XX
I Any SAS SOAF Frame | |'sse ooooo1 Dass Through Jam o | Bex [ fon P XX
I Any SAS SOF Frame |
SS8B 000002 Pass Through Jam | Hex || 30 XX XX X
}. S50 000003 Pass Through Jam | Hex || 330 X pad XX
[ S50 000004 Pass Through Jam M| Hex || 3 X XX XX
Beplzace &b Jam
SSP 000005 Replace 10b Jam Hex || 3O HX XX XX
SSP D0O0DO& Replace Jam With CRC Hex || 3 XX XX .84
>> S5P 0pooo7  [Create Errar Jam Bex | KX KX XX
I Apply Global Bit Error Jam 2
s Lpply Globzl Replace Jam Bex | 3 Hi A A
SSE 000009 Invert Jam ¥ Bex || XX X XX
T
_DR-
Current Trigger () 5> ‘ Number of Header + Payload Dwords :[10 3: Dword(s) (Dword =4 bytes) Hashed ID
Jam Behavior
(+ Jam urtil end of trigger frame
(" Execute full Jam pattem (Note: This will disable CRC and EQF Modffications on the SOF / CRC / EOF tab)
O T

To manually define each nibble, enter a value into the byte field or double-click to display the
Binary Editor. If you specify abit asa0 or 1, you must specify the values of the other three bitsin
that nibble aswell. An X in anibble passes the original value through. Choose any K/D character
for an entire byte by using the drop-down controls. Click on the K or D to toggle this setting.

Use the Number of Header + Payload Dwords counter to define the number of Dwords to Jam.
(Figure 118). Use the scrall bar to position the display to the desired Dword, if necessary.

Figure 118: Setting Header + Payload Size

Mumber of Header + Payload Dwords |4 3: Dwordz) [Dword = 4 buytes]

You can also use the List View controls at the top to cut, copy, paste, add, insert, or delete Dwords.

Notice the special choice at the bottom left, Current Trigger (Figure 119). Thisisacopy of the
frame condition you have specified for the Trigger. The name of the Trigger Condition (if any) is
shown in parenthesis. Click the double right arrow to use this.
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Figure 119: Current Trigger Option

= 545 53P Task Management
I 545 55P XRDvY

-0R -

Current Trigger [ Trigaer on |dentify Frame ] >

To manually specify aframe Dword Jam, select the All Jam Modes radio button. Select a Jam
Type from the drop-down menu (under the Type column), then specify any additional definition (if
necessary) by clicking on the data field (under the Description column).

Selecting the Replace Jam Mode radio button opens a dialog that allows you to replace an entire
frame either by using atemplate or manually entering values. The Replace Jam Mode dialog aso
contains aview of the frame contents, similar to those seen the Arm and Trigger Condition
windows. These values correspond to the hex values defined in the center column.

Figure 120: Replace Jam Mode

=3 User Library " All Jam Modes * Replace Jam Mode
= Any SAS SOAF Frame
I Any SAS SOF Frame Index | Hex | _* || = Serial 5CS5I Protocol (55P)
=I-|27] Finisar Library SOF 000000 [BC 18 24 &7 +-S0F = O0xBC1BE4BT SAS_SOF
+ D Address Frames S5F 000000 (¥ ¥E HY XX +- U Type
= D SAS Frames S55F 000001 [ X X H¥ Hashed Dest
—-(£9 Serial Management Protocol (SMF) Rl sl Hashed Src
+-[27] Serial Management Protocol (SMI T +- Flags
+-(Z7) Serial Management Protocol (SMI 55T 000005 MM KE X HE Task Tag
+-|27] Serial SCSI Protocol {SSF) SSP 000006 [33 MM M MM Target Tag
I Any SAS SOAF Frame SSF 000007 |33 330 ¥ X
= Ay SAS SOF Frame SST 000008 [ XM HM XM
S5F 000005 |H¥ ¥E HY XX
S5F 000010 (¥ ¥¥ HY HX
S5F 000011 |¥¥ ¥¥ H¥ XX
S5F 00001z (¥ ¥¥ HY HXH
S5F 000013 (¥ ¥¥ HY HH
S5F 000014 ¥ ¥¥ HY HH
S5F 000015 (¥ ¥¥ HY HH
S5F 00001le |H¥ ¥E HY XX
S5F 000017 |#¥ ¥E HY HX
S5F 000018 (¥ ¥¥ HY XX
S5F 000015 (¥ ¥E HY HH
S5F 000020 (¥ ¥¥ HY HH
S5F 000021 |¥¥ XX HH XX —
S5F 000022 |#¥ ¥ HY H¥H
S5F 000023 |#¥ ¥¥ HY HH

Selecting the All Jam Modes radio button opens a dialog that provides the following choices are
available for each Dword in a frame on the Header/Payload tab:

* Replace 8b Jam Mode - This function allows you to replace the Dword with any standard
Primitive, a Scrambled Idle Dword, or a user-defined Dword (Figure 121).
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Figure 121: Replace Jam Dialog

Replace Jam [

|User-Defined Dhord ﬂ
Bute 0 Bute 1 Bute 2 Bute 3
%2 %5 7. [
ﬂ 23, x‘ ﬂ 23, x‘ ﬂ 24.‘3‘ ﬂ 22. |1
I
Enter 'z to pazz through [not modify] nibbles 0
3
Save ] l Load ] aK _':é |
B
7

Replace 10b Jam (Advanced Jammer Configurations only) - This function allows you to
replace the Dword with any standard Primitive, a Scrambled Idle Dword, or a user-defined
Dword.

Apply Global Replace Jam - Thisfunction allows individual bitsto be set to 1, set to O or
passed through unchanged according to the Global Replacement Dword defined on the Global
Tab.

Create Error Jam - Check Inject Error for any byte(s) on which you want to send errors
(Figure 122). Then choose Disparity Error or Code Violation. If you choose Disparity Error,
the Jammer inverts the running disparity at that byte. If that byteisaneutral 10b character, you
might not see the disparity error until alater byte. The Code Violation option replaces the byte
with a predefined 10-bit illegal character.

Figure 122: Create Error Dialog

Create Error 3]

Byte O Byte 1 Byte 2 Byte 3
¥ Inject Emor ¥ Inject Emor ¥ Inject Emor ¥ Inject Emor
 Disparity emor {+ Disparity emor (" Disparity emor " Disparity emor
" Code violation emror " Code violation emar * Code violation emor + Code violation emaor

Invert Jam - Invert defined bits and pass through the rest. Enter 1s at the appropriate bit
locations.

Pass Through Jam - Pass through the current Dword unchanged.

Replace Jam with CRC - Thisword contains the current CRC value. CRC calculation is reset
and started at the Dword after any SOF. Note that there should be only valid data Dwords
between an SOF and its partner automatic CRC insertion or else the CRC value will be
incorrect. Violations of this rule include using Primitives, Scrambled Idle Dwords, or code
violations.

Note: If you place an SOF in Dword 2, and an automatic CRC in Dword 10, the CRC is
calculated over Dwords 3to 9.
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* Set Bits To 0Os Jam- Set defined bits to Os and pass through the rest. Enter Os at the
appropriate bit locations.

» Set Bits To 1s Jam - Set defined bits to 1s and pass through the rest. Enter 1s at the
appropriate bit locations.

* Apply Global Bit Error Jam - Apply the Global Bit Error function set on the Global tab. Enter
1s at the appropriate bit locations (Figure 123).

Figure 123: Apply Global Bit Error Jam Bit Location Dialog

Apply Global Bit Error Jam
Bute 0 Bute 1 Bute 2 Bute 3
per e d iy persedial | 1111000 | W 10G00

Replace Frame with Truncated Frame

This option truncates the target frame to a shorter length and sends Scrambled Idle Dwords on top
of the remainder of the target frame (Figure 124).

>> Use the up and down arrow buttons or type the number of Dwords you want to truncate the
frame to (including header and payload, not including SOF, CRC, and EOF).

You can pass through or replace the SOF Dword with another SOF, another standard Primitive, a
Scrambled Idle Dword, or any four user-defined K/D characters. In addition to these options, you
can send an error on any byte of the Dword.

DCI options are available only in the Advanced SAS/SATA Jammer configurations. These allow
you to replace a Dword with a DCI or to send DCI with the Global timer set in the Global tab.

The CRC must be replaced or recalculated in one of the following ways.
» Recaculating the CRC to make it correct for the modified data

* Replacing with a user-specified data Dword or Primitive

*  Replace Dword with DCI

» Send DCI (with Global timer)

Replacing the CRC is specified the same way as the SOF. You can aso send an error on any byte.

You must select areplacement Dword for the EOF. Thisis specified in the same way as the SOF.
You can also send an error on any byte.
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Check Inject Error for any byte(s) on which you want to send errors. Then choose Disparity Error
or Code Violation. If you choose Disparity Error, the Jammer inverts the running disparity at that
byte. If that byte is aneutral 10b character, you might not see the disparity error until alater byte.
The Code Violation option replaces the byte with a predefined 10-bit illegal character.

Figure 124: SAS - Replace Frame with Truncated Frame

#* Jammer - SAS Frame - Jam A Definition

Name : |

Truncate Frame Options

New Frame Size -

Mumber of Header + Payload Dwords ;|1 3: Dword(s) (Dword = 4 bytes)
Byte 3 Byte 2 Byte 1 Byte O
S0OF Modffication
' Pass through SOF T Inject Emor I Inject Emor T Inject Emor T Injsct Emor
" Replace Dword with DCI S W £ Dispal € Disparit =
£~ Send DCI (with Global tmer) e Mt 2 Bl it = fatic e
T Ronioos SOF mihTe, DCI options are only available with the SAS/SATA

=1 Jammer Advanced configuration.

CRC Modification

i+ Recalculate comect CRC I Inject Emor I Inject Emor I Inject Emor I Inject Emor
" Replace Dword with DCI £ it £ it £ it £

™~ Send DCI {with Global timer) o 1 £ o I £ £ I £ o

" Replace CRC with this...

EOF Modfication

" Replace Dword with DCI BC 18 Fo 3B

™~ Send DCI {with Global timer) K 28.5 D 24.0 D 16.7 D 27.4

&
IR SR LT 1™ Inject Emor 1 Inject Emor I Inject Emor 1™ Inject Emor
EOF = o] i o] i o i o

EQAF o e I o e I e e I o
User-Defined Dwaord

Scrambled Idle Dwaord

AIF (Momal)

AlP {Reserved 0)

AIP {Reserved 1) OK Cancel

AlF (Reserved 2) v

Replace Frame with Scrambled Idle Dwords

This option replaces the target frame with Scrambled Idle Dwords. The following dialog is
displayed (Figure 125).

Figure 125: SAS - Replace Frame with Scrambled Idle Dwords.

Jammer SAS Jam B Definition for SAS XGIGSWDEV1 (1,1,1-2) [X]

L3
“'!1) Replace Frame with Scrambled Idle Dwaords has no options to set,

Jamming a Primitive Sequence

If the Trigger Event is a Primitive Sequence, click the Jam button on the Jammer Configuration
window to open the Primitive Sequence Jam Definition window (Figure 126, Figure 127,
Figure 128).
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Figure 126: Single Primitive Sequence Jam Definition Window

#/ Jammer - SAS Primitive - Jam A Definition

MName : |Jam to user-defined Dword

Replace Single Primitive Sequence Trigger ( ) with...

Byte 0 Eyte 1

Byte 2

Dword

{"_nothing, pass through Primitive:
" Replace Dword with DCI
st (" Send DCI fwith Global timer,

" Create Emor

g | User-Defined Dword

User-Defined Dword ~

Scrambled |dle Dword
AIP {Normal)
AIP (Reserved 0)

AIP (Reserved 1)

AIP (Reserved 2)

AIP {Reserved waiting on partial)
AIP (Waiting on connection)

L

[oo [oo oo
ﬂo.o ﬂo.o ﬂo.o

DCI options are only available with the SAS/SATA

Jammer Advanced configuration.

0K

Figure 127: Triple Primitive Sequence Jam Definition Window

Name : ]Jam CLOSE (Clear Affiliation) to CLOSE {Normal)
Replace Triple Primitive Sequence Trigger ) with...
Byte O Byte 1 Byte 2 Byte 3
{* nothing, pass through Primitive q q q
IAM_W Replace Dword with DCI DCI options are only available with the SAS/SATA
1st T i i i 1
Dl e o ) Jammer Advanced configuration.
" Create Emor
r“i.'.-- Defined Dword __v_J
" nothing, pass through Primitive [Be |0'2 |5_E‘. |9ET
" Replace Dword with DCI ! ! . e
2nd (" Send DCI (with Global timer) K 28.5 D 2.0 D 30.0 D 27.4
Dword = croate Emor | | |
& |CLOSE (Normal) |
" nothing, pass through Primitive 1+ Inject Emor | 1% Inject Emor | % Inject Emor T Inject Emor i
¢ Replace Dword with DCI
£+ Dispari £+ Dispari i Dispari = Digy
3rd (" Send DCI {with Global timer) Disparty emor Disparity emor Disparity emor T
Hid Srs Create Emor £~ Code violation emor £~ Code violation emor ' Code violation emor = Code violation errar
f‘“i.:-- Defined Dword __v_J
" nothing, pass through Primitive . I—E .
. " Replace Dyiord with DC Jam with D.C. Idle |6 = microsecs
Last ' Send DCI {with Global timer} Mo other Jams shall occur for the rest of this Primitive Sequence.
Dwords { Create Emor
(“i_-__. Diefined Dword __V_J
[ Save ] [ Load ] OK Apply Cancel
Xgig Jammer and Delay Emulator User Guide 141



Creating Jammer Test Configurations for SAS and SATA/STP Configuring the SAS Jam Definition

Figure 128: Redundant Primitive Sequence Jam Definition Window

Mame : |Jam BROADCAST {Change)to BROADCAST (Expander)
Replace R Primitive Seg Trigger ( ) with...
Eyte O Byte 1 Eyte 2 Byte 2
% _nothing, pass through Primitive . . .
™ Replace. Dword with DCI DCI options are only available with the SAS/SATA
1st i fiv i i 1
ey BRI Jammer Advanced configuration.
" Create Emor
Ll =)
™ nothing, pass through Primitive BC E4 a1 18
" Replace Dword with DCI
DZF‘dd ™ Send DCI {with Global timer) K 28.5 D 4.7 D 1.4 D 24.0
e " Create Emor
* [BROADCAST (Expander) ~|
” nothing, pass through Primitive
* Replace Dword with DCI
_3“1 ™ Send DCI {with Global timer)
Dword Crecte Emor
L =)
™ nothing, pass through Primitive
* Replace Dword with DCI
4th ™ Send DCI {with Global timer)
Dword Create Emor
= =
" nothing, pass through Primitive ¥ Inject Emor v Inject Emor ¥ Inject Emor ¥ Inject Emor
" Replace Dword with DCI
e S ipm o e e
.5th " Send DCI fwith Global timer) * Disparity emor Disparity emor * Digparity emor * Disparity emor
Dword & Create Emor " Code violation emor i+ Code violation emor " Code violation emor " Code violation emor
L =)
% nothing, pass through Primitive
" Replace Dword with DCI
Bth ™ Send DCI {with Global timer)
Dword ¢ create Eror
= =
” nothing, pass through Primitive . ’ﬁ .
. £ Replace Dword with DCI Jam with D.C. Idle |6 -] microsecs
Last * Send DCI (with Global timer) Mo other Jams shall occur for the rest of this Pimitive Seguence.
Dwords ¢ Create Emor
Ll =)
Save ] [ Load ] 0K | Apply | Cancel |

The number of Dwords shown in the Definition window corresponds to the type of Primitive
Sequence you specified as the Trigger Condition (one Dword for a Single or Extended, four for a
Triple, or seven for a Redundant Primitive Sequence).

Ideally, any Triple or Redundant Sequences that the Jammer triggers on should be three or six
Dwords long, respectively. If the Dwords are shorter, then the Jammer does not use all of the Jams
specified in this widow. If the Dwords are longer, than any Dword over the ideal third or sixth
Dword in the sequence is Jammed according to the fourth or seventh Dword Jam Definition,
respectively.

For each Dword, you have three options:

» Passthrough the Primitive

»  Corrupt any byte(s) with an error

*  Replace Dword with DCI

» Send DCI (with Global timer)
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* Replace the Primitive with anew Dword
To pass through a Primitive, select the top option for that Dword.

To create an error, select Create Error for that Dword. Then check Inject Error for any byte(s) on
which you want to send errors. Then choose Disparity Error or Code Violation. If you choose
Disparity Error, the Jammer inverts the running disparity at that byte. If that byte is a neutral 10b
character, you might not see the disparity error until alater byte. The Code Violation option
replaces the byte with a predefined 10-bit illegal character.

DCI options are available only in the Advanced SAS/SATA Jammer configurations. These allow
you to replace a Dword with a DCI or to send DCI with the Global timer set in the Global tab.

You can replace the Dword with any K/D characters, any standard Primitive, or a Scrambled Idle
Dword, by selecting the bottom option and choosing from the drop-down list.

Configuring SATA/STP Arm and Trigger Conditions

Arm and Trigger conditions recognize specific frames or Primitives.

For Frame conditions, SATA_SOF is automatically specified. You can specify up to 31 additional
Dwords after the SOF.

You can aso define awildcard specifying bits to be masked out of an arm word and passed
through in the corresponding trigger word.

For Primitive Conditions, you can choose from groups of Single, Repeated, or Continued
Primitive Sequences.

For a Single Primitive Sequence, you can specify any standard Single Primitive Sequence. You
can also specify where you want the Jammer to look for the matching Dword: only inside frames,
only outside frames, or anywhere.

Note: The Jammer does not ook for any matching conditions during OOB initialization or
speed negoatiation.

For Repeated Primitive Sequences, you can choose either SATA_PMACK or SATA_PMNAK.
For Continued Primitive Sequences, you can choose any standard Continued Primitive Sequence.

The Arm and Trigger windows are identical (Figure 130 and Figure 131). In addition, you can
select the domain triggered input as an Arm condition.

Depending on the Mode you select, the appropriate graphic diagram shows the Trigger and
optional Arm conditions, along with the Jam event. If the Mode you select does not include an
Arm condition, the Arm button remains disabled.

To set Arm and Trigger conditions:
1 Click the Arm or Trigger button in the Jammer Configuration window.

The window for the condition is displayed (Figure 129). If you are in hardware edit mode,
chassis name, chassis number, slot number, and port numbers are displayed in the title bar.
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2 Setthevaluesas required to specify a unique Arm and Trigger sequence for the specific test.

The following sections describe the available values.

Figure 129: SATA/STP Frame Arm and Trigger Window Examples

A Jammer - SATA/STP Frame - Trigger Bl Definition

Mame : |Any SATA Frame

24 Jammer - SATA/STP Frame - irm A Definition E]@

~|[="saTARE

Mame : |Any SATA Frame

S&5 Start Of Address Fra
SSP/SMP Start Of Frame

—-I-(Z1] User Library SO0F 7 = SATAFIS +-FI3
I 545 SOF all Frames SATa 0002 KR +-50F = Ox7CBS3737 SATA_SOF
=I-[_7] Finisar Library zizi EEE: g g +-FI3
-] 55 Frames SATA 0005 300 X
#-[_7] SATA Frames rmn mEae | M
-] SCSI Over SAS SATA 0007 POl 3o

I Any 545 SOAF Frame 2ATA 0008 e
I Arvy SAS SOF Frame SATA 0009 Mo

- M
"
=
=
[
o
=]
=
-
g
%

- ~flel |

to open the Binary Editor
ot modify] bits or bytes
SATA DOZE 0L 20 ﬂ ‘ j

Double click on a byte field to open the Binary E ditor

£

fes

g

i
SRS E R EE RS SRR
R R R R R R R R R R R e R R

Enter ®'s to pass thraugh [not modify) bits or bytes

[~ Use inverse of condition specified (ie. NOT]

Load oK Apply Caneel
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Figure 130: SATA/STP Continued Primitives Arm Window Example

HEM || SATAJSTP Continued Primitive Sequence - SATA WTRM

Figure 131: SATA/STP Single Primitive Trigger Window Example

tigger on DMAT

SATAISTP Single Primitve Sequence : SATA_DMAT

B E =
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Figure 132: SATA/STP Repeated Primitives Trigger Window Example

' Jammer - SATA/STP Primitive - Trigger B Definitic = |EI ﬁ

Marne : ITrigger an FhAK

=/ SATA/STP Single Primitive Sequen... ||SATA/STP Repeated Primitive Sequence : SATA_PMACK
SATA_CONT

SATA_DMAT
SATA_EOF
SATA_ERROR
SATA_SOF
ALIGN (1)
ALIGN (1)
ALIGN (2)
ALIGN (3)

Byte 3 Byte 2 Byte 1 Byte O

5 [ [» [*

‘ D 21.4 D 21.4 D 21.4 E 28.3

Repeated Dword

= SATA/STP Repeated Primitive Seq...
| SATA_PMACK
SATA_PMHAK

SATA/STP Continued Primitive Se...

Load 0K Al | Cancel |

Setting Frame Conditions

You can specify frame conditionsin three ways:

» Load atemplate from the Template Library tree

* Manually specify bitsin the frame

» Select fields from the tree view in the right pane

To use atemplate:

1 Select atemplate from the Template Library tree on the left.

2 Click the double right arrow button to set the Trigger Condition.
The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 133 on page 147). In the hex view, partially defined hex characters appear as question
marks: x001=?

When you use the tree view, values are automatically entered into the center column in the right
window pane.
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Figure 133: Binary Editor Dialog

rid ooos | oo | % More Comp Feat
rld 0010 e

rid 0011
rid 001z
Pld 0013
rld 0014
rld 0015
rld 0018
rld 0017
rld 001%
rld 0013
rld 0020

Binary Editor |

AEEER FRER
| Value:B3 | Mask: 7F
3 Q. I Cancel
=

Double click on a bute field to open the Binary Editor

R EEEE R EEE

Enter 'z to pazz thru [not modify] bits or bytes

Saving a Frame Condition

If you create aframe condition that you want to save and make easily available for future use, you
can save it into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double left arrow button.

Frame conditions have the option of “Use inverse of condition specified (i.e., NOT).” When you
check this option, it means that the first frame encountered that does not match what you have
specified creates a“condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
also shown on the Jammer Configuration window under the Type selection, and on the main Xgig
Maestro window.
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Setting Primitive Sequence Conditions

You can choose a Primitive Sequence from any of the categories on the | eft side of the window:
Single, Repeated, or Continued. For Single Primitives, you can also choose where to match:
anywhere, only outside of frames, or only inside of frames.

Figure 134: SATA/STP Single Primitive Sequence Conditions Example

A Jammer - SATA/STP Prim i _ ol x|

Mame: |Am on Align (1)

SATA_CONT

= SATA/STP Single Primitive Sequen... || ATA/STP Single Primitive Sequence : ALIGN (0)

SATA_PMACK
SATA_PMMAK

SATA_DMAT ¢—Select sequences Byte 3 Byte 2 Byte 1 Byte 0
SATA_EOF
SATA_ERROR 7B 44 44 BC
SATA_SOF Single Dword
ALIGN (0} ‘ D 27.3 D 10.2 D 10.2 K 28.5
ALIGN {1}
ALIGN (2)
ALIGN (3) [ Useinverse of condition specified (i.e. NOT)

= SATA/STP Repeated Primitive Seq... Trigger on priritives | anywhere LI

# SATA/STP Continued Primitive Se...

Select where to match

oK | Al | Cancel |

You can check the “Use inverse of condition specified (i.e. NOT)” option; this means the first
Dword encountered that does not match what you have specified creates a“ condition met” event.

Aswith frame conditions, you can specify an optional name at the top of the window. Thisnameis
aso shown in the Jammer Configuration window under the Type selection and on the main Xgig
Maestro window.

Configuring the SATA/STP Jam Definition

The Jam Definition window defines how to modify the event specified on the Trigger Condition
window.

The Jam is aways the same type (frame or Primitive Sequence) as the Trigger.

For any Jam Definition, you can specify an optional name at the top of the window. This nameis
also displayed on the Jammer Configuration window under the Type selection and on the main
Xgig Maestro window.

You can save aJam definition asa . ymj file by clicking the Save button in the Jam window. You
canload a . jmj file by clicking the Load button in the Jam window.
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Jamming a Frame

If the Trigger Event isaframe, click the Jam button on the Jammer Configuration window to open
the Frame Jam Definition window.

The content of the Jam Definition window corresponds to the type of frame Jam you choose on the
Jammer Configuration window (modify frame, truncate frame, or replace frame with
SATA_SYNC Continued Primitive Sequence). The following paragraphs describe these choices.

Replace Frame with Modified Frame

Each tab contains options relevant to different frame modifications.

Using the Global Tab
Use this tab (Figure 135) to define Jam parameters that apply globally to the frame.
Global Replace Jam Option

Use the Global Replacement Dword to set specific bitsin aDword to 1 or O while passing through
the remaining bits. You can apply this global replacement to any Dword in the frame. Define one
Global Replacement for each Test Case.

To edit these bits:
>> Enter hex values, or double-click on abyte field to open the Binary Editor.
Any bits left as Xs are passed through.

The difference between this Global Replacement option versus the Replace Dword option found
on the Header/Payload tab is that the Global Replacement option allows masking down to the bit
level, whereas the other option allows masking at the nibble level.

Figure 135: SATA/STP Global Tab

e e X

Mame |Raplace SOF with SATA_ERROR

SOF / CRC / EOF | Header/ Payload | Global

-Global Replace Jam Option Global Bit Emors - Inject an emor in designated fields...
Replace Xs with desired bytes: 'E 'E 'E 'E n
¢ mndomiy
Double click on a byte field to open the Binary Editor
Enter Xs to pass through (not medify) bits or bytes (" sequentially ("walk" emor when looping tests)

Global Timerfor Jam with D .C. Idle Option
Jamwith D.C. Idle |1 5: MiICrOSecs * pne bit for all fields {single bit emor)

Mate that DC| sent using this timer shall continue until the timer expires, ( trwbu it oottt ey e fica)

regardless of the length of the Triggering item.

This option is only available for the Advanced
SAS/SATA Jammer configuration.

Jam Behavior

(* Jam urtil end of trigger frame

Load oK | [ Cancel |
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Global Bit Errors

The Jammer software can introduce bit errors repeatedly in sequential or random fashion to
predefined fields. These bit errors are introduced to the 32-bit form of the target Dwords (not the
40-bit form) so code violations are not created. The Global Bit Errors control allows you four
options.

Select one bit for all fields and randomly. This causes the Jammer to inject asingle bit error
in the group of all fields selected in the header or payload for asingle Test Case. If the Jammer
Test Suiteis set to loop, then single bit errors are randomly injected into these fields, with one
bit for each cycle of the Test Suite.

Select one bit for all fields and sequentially. Thisalso injects asingle bit error in the group
of al fields selected in the header or payload. If the Test Suiteis set to loop forever, the bit
error walks through all the selected fields.

Select one bit in each field and randomly does the same thing as the first option; however,
there will be one error for each Dword selected in the header or payload.

Select one bit in each field and sequentially does the same thing as the second option;
however, there will be one error for each Dword selected in the header or payload.

Note: The location of the bit errors are moved each time you run this entire Test Case, not
each time you repeat the Jam within the Test Case.

Global Timer for Jam with D.C. Idle

In an Advanced SAS/SATA Jammer configuration, the Jammer software allowsyou to set aglobal
timer for Jamming with D.C. Idles. When using this option, DCI will continue until the timer
expires regardless of the triggering item.

150

Xgig Jammer and Delay Emulator User Guide



Configuring the SATA/STP Jam Definition Creating Jammer Test Configurations for SAS and SATA/STP

Using the SOF/CRC/EOF Tab

Use the choices on thistab to modify the Start of Frame (SOF), Cyclic Redundancy Check (CRC),
and End of Frame (EOF) Dwords of the original target frame (Figure 136).

Figure 136: SATA/STP SOF/CRC/EOF Tab

# Jammer - SATA/STP Frame - Jam A Definition

Name |Replace SOF with SATA_ERF

SOF/CRC/EOF | Header / Payload | Global

Byte 3 Byte 2 Byte 1 Byte 0
SOF Modfication

" Passthrough SOF

[s7 [Bs 7c

ﬂ 23.|1 ﬂ 21.|5 ﬂ 28.3

™ Inject Emor [ Inject Emor [ Inject Emor
i T T

" Replace Dword with DCI

" Send DCI {with Global timer)

" Replace SOF with this...
User-Defined Dword hd

i ) i

CRC Modification

" Pass through CRC unchanged [ Inject Emor ™ Inject Emor [ Inject Emor [ Inject Emor
" Replace Dword with DCI i o e o

" Send DCI {with Global timer) r i
* Recalculate comect CRC

" Replace CRC with this...

[UserDefined Dwerd ]

EOF Modfication

i Passthrough EOF Jam viith D.C. ldle [1 =] microsecs

" Replace Dword with DCI

) i

&+ Send DCI {with Global timer)

€ Replace EOF with this... DCI options are only available with the SAS/SATA
Jammer Advanced configuration.

Jam Behavior

& Jam urtil end of tigger frame

Load oK Apply Cancel

SOF/EOF Options

You can pass through or replace the start and end of frame Dwords with another standard
Primitive, Scrambled Primitive Data, or any four user-defined K/D characters. In addition to these
options, you can send an error on any byte of the Dwords.

DCI options are available only in the Advanced SAS/SATA Jammer configurations. These allow
you to replace a Dword with a DCI or to send DCI with the Global timer set in the Global tab.

Check Inject Error for any byte(s) on which you want to send errors. Then choose Disparity Error
or Code Violation. If you choose Disparity Error, the Jammer inverts the running disparity at that
byte. If that byte isaneutral 10b character, you might not see the disparity error until alater byte.
The Code Violation option replaces the byte with a predefined 10-bit illegal character.
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CRC Options

CRC options include:

* Not changing the CRC in the original target frame

* Replace Dword with DCI

» Send DCI (with Global timer)

» Recalculating the CRC to make it correct for the modified data

* Replacing with a user-specified data Dword, Primitive, or Scrambled Primitive Data

With the addition of recalculating the CRC, you configure the CRC option in the same way asthe
SOF/EOF options.

Depending on the changes made to aframe, the old CRC might beinvalid. If the CRC is passed
through, an invalid frame might be created. The lowest layer of protocol error checking should
recognize thistype of error. If the frame is modified and the CRC is recalculated, a valid frame
with modified datais created.

Using the Header/Payload Tab

Similar to defining an Arm or Trigger Condition, there are two ways to specify your frame Jam
Definition. One way isto load atemplate from the Template Library tree, and the other way isto
manually specify bitsin the frame.

To use atemplate:

1 Highlight atemplate in the Template Library tree on the left side of the window.

Tree View is structured similar to the display on the right side of the Arm and Trigger
Condition windows. You can make selections from the tree; this creates the appropriate
Replace Jams.

2 Click the double right arrow to display the Jam definition on the right side of the window.

When you use atemplate, the Jam definition is populated with Replace Jams of the specified data,
while all other bits are passed through.

To manually edit the values, enter avalue into the byte field. An X in anibble passes the original
value through.

Note: The more Dwordsin a Jam Definition, the longer the time between Test Casesin the
suite. Switching from one Test Case to the next is a software operation, so the time between
cases will be on the order of hundreds of milliseconds.

152

Xgig Jammer and Delay Emulator User Guide



Configuring the SATA/STP Jam Definition Creating Jammer Test Configurations for SAS and SATA/STP

Figure 137: SATA/STP Header/Payload Tab

#/ Jammer - SAS Frame - Jam A Definition

Name : |
SOF / CRC/EOF | Header / Fayload | Global
=I-(E3 User Library i+ All Jam Modes ¢ Replace Jam Mode
N0 Any SAS SOAF Frame
ﬂ. A.WISAS SOF Frame b 2
=I- (2] Finisar Library
[#-[[]] Address Frames Index Type Description
[1-[C) SAS Frames SSP 000000 Pass Through Jam | Hex || xm XX KK XX
Il Any SAS SOAF Frame | |'s=e oooon1 Pass Through Jam PEE XX X XX
NI Any SAS SOF Frame
SSP 000002 Pass Through Jam w | Bex || mm XX XX XX
SED 0000D3 Pass Through Jam | Hex || 3 X3 4 XX
SSP 000004 Pass Through Jam w | Bex || xx X XX XX
.) SS5P 000005 Pass Through Jam | Hex || 300 HH XX X
SSP 000006 Dass Through Jam ) Hex || = XX XX HX
I Replace 8b Jam =
>> | SSP 000007 Replace 10b Tam Hex || ¥X HH 300 3N
SSP 000008 Replzce Jam With CRC Hex || x XX XX pio:4
Create Error Jam
Apply Globzl Bit Error Jam
Apply Globzl Replace Jam
Invert Jam W
-OR-
Current Trigger () s ‘ Number of Header + Payload Drwords ;|9 3: Drword(s) (Dword = 4 bytes) Hashed ID
Jam Behavior
% Jam urtil end of trigger frame
" Execute full Jam pattem (Note: This will disable CRC and EOF Modffications on the SOF /# CRC / EQF tab)
Save ] [ Load ] QK | Apphy | Cancel ‘

To manually define each nibble, enter a value into the byte field or double-click to display the
Binary Editor. If you specify abit asa0 or 1, you must specify the values of the other three bitsin
that nibble aswell. An X in anibble passes the original value through. Choose any K/D character
for an entire byte by using the drop-down controls. Click on the K or D to toggle this setting.

Usethe Number of Header + Payload Dwords counter to define the number of Dwords to Jam
(Figure 138). Use the scroll bar to position the display to the desired Dword, if necessary.

Figure 138: Setting Header + Payload Size

Mumber of Header + Payload Dwords |4 3: Dword(s) [Dword = 4 butes)

You can aso usethe List View controls at the top to cut, copy, paste, add, insert, or delete Dwords.

Notice the special choice at the bottom left, Current Trigger (Figure 139). Thisis acopy of the
frame condition you have specified for the Trigger. The name of the Trigger Condition (if any) is
shown in parenthesis. Click the double right arrow to use this.
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Figure 139: Current Trigger Option

=[] MM Frames
#  Commands
£ >
-0OR -
Current Trigger [ Any SATA
Primitive | >

To manually specify aframe Dword Jam, select the All Jam Modes radio button. Select a Jam
Type from the drop-down menu (under the Type column), then specify any additional definition (if
necessary) by clicking on the data field (under the Description column).

Selecting the Replace Jam Mode radio button opens a dialog that allows you to replace an entire
frame either by using atemplate or manually entering values. The Replace Jam Mode dialog aso
contains aview of the frame contents, similar to those seen the Arm and Trigger Condition
windows. These values correspond to the hex values defined in the center column.

Figure 140: Replace 8b Jam Mode

=1-|27 User Library

I Any SAS SOAF Frame

i~ All Jam Modes ™ Replace Jam Mode

I Any SAS SOF Frame indexc | Hex | E
=2 Finisar Library SOF 000000 [BC 18 1E 81
—-[2] Address Frames SCAF 00000 (X0 XX XX XX
=-|_7] |dentify Address Frame gg‘:‘i ggggf ﬁ ﬁ ﬁ ﬁ

) B z

I Identify Address Frame frame SOAF 00003 o xE X
+-(Z] Reason SORF 00004 X ®X XM HX
+-(] Open Address Frame SCAF 00005 XX X XM HX
B0 SOAF Address Frame SORF 00006 |3 3 3 X
- [ SAS Frames Pld 000000 XX XX XX XX
—I-|23] Serial Management Protocol (SMF) Fld '3':"3':"3% HE O M REX
+-[7] Serial Management Protocol {SMP) F Eii ggggg; ﬁ ﬁ ﬁ ﬁ
+-[Z7] Serial Management Protocol {SMP) F Fld 000004 | a0
+-|27] Serial SCSI Protocol {SSF) Cld 000005 e % 3 %%
I Any SAS SOAF Frame £ld 000006 X X XX HX
= Any SAS SOF Frame Dld 000007 |33 HM 3HE HX
Pld 000003 |XH XX XX XX
Pld 000003 XX XX XX XX
Pld 000010 |XH XX XX XX
Pld 000011 |X¥ XX XX XX
Pld 000012 |¥ XX XX XX
Pld 000013 |XH XX X XX

Pld 000014 |¥¥ XX XX XX —

-|- Identify Address Frame

+-S0OF = 0xBC181E&1 SAS_SOAF

+- Dev Type

+- SOAF Type =

+- Reaszon

+- Flags
Device Name
SAS Src Addr
Hashed Src
PHY" ID

+- Flags

Payload

0x0 Identify

Selecting the All Jam Modes radio button opens adialog that provides the following choices are
available for each Dword in aframe on the Header/Payload tab:

* Apply Global Replace Jam - This function alows individual bitsto be setto 1, setto O or
passed through unchanged according to the Globa Replacement Dword defined on the Global

Tab.

* Replace 8b Jam Mode - This function allows you to replace the Dword with any standard
Primitive, a Scrambled |dle Dword, or a user-defined Dword (Figure 141).
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Figure 141: Replace 8b Jam Dialog

Replace Jam [

|User-Defined Dhord ﬂ
Bute 3 Bute 2 Bute 1 Bute 0

=3 =3 =3 =3

% % % %

ﬂxx. ﬂxx. ﬂxx.

ﬂ .
Enter 'z to pass through [hat madify] nibbles

T [ ] coeel

* Replace 10b Jam (Advanced Jammer Configurations only) - This function allows you to
replace the Dword with any standard Primitive, a Scrambled Idle Dword, or a user-defined
Dword (Figure 141).

* Create Error Jam - Check Inject Error for any byte(s) on which you want to send errors
(Figure 142). Then choose Disparity Error or Code Violation. If you choose Disparity Error,
the Jammer invertsthe running disparity at that byte. If that byteisaneutral 10b character, you
might not see the disparity error until alater byte. The Code Violation option replaces the byte
with a predefined 10-bit illegal character.

Figure 142: Create Error Dialog

Create Error EI

Byte O Byte 1 Byte 2 Byte 3
I+ Inject Emor I+ Inject Emor I+ Inject Emor I+ Inject Emor
™ Dlisparity emor {+ Clisparity emor (" Clisparity emor (" Disparity emor
(" Code viclation emor (" Code viclation emor * Code viclation emor % Code viclation emor

* Invert Jam - Invert defined bits and pass through the rest. Enter 1s at the appropriate bit
locations.

* Pass Through Jam - Pass through the current Dword unchanged.

* Replace 8b Jam - You can replace the Dword with any standard Primitive, Scrambled
Primitive Data, or a user-defined Dword (Figure 141).

To define each nibble, enter a value into the byte field or double-click to display the Binary
Editor. If you specify abit asa0 or 1, you must specify the values of the other three bitsin that
nibble also. An X in anibble passes the original value through. Choose any K/D character for
an entire byte by using the drop-down controls. Click on the K or D to toggle this setting.
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* Replace Jam with CRC - Thisword contains the current CRC value. CRC calculation is reset
and started at the Dword after any SOF. Note that there should be only valid data Dwords
between an SOF and its partner automatic CRC insertion or else the CRC vaue will be
incorrect. Violations of thisrule include using Primitives, Scrambled Primitive Data, or code
violations.

Note: If you place an SOF in Dword 2, and an automatic CRC in Dword 10, the CRC is
calculated over Dwords 3 to 9.

» Set Bits To 0Os Jam- Set defined bits to Os and pass through the rest. Enter Os at the
appropriate bit locations.

* Set Bits To 1s Jam - Set defined bitsto 1s and pass through the rest. Enter 1s at the
appropriate bit locations.

* Apply Global Bit Error Jam - Apply the Global Bit Error function set on the Global tab. Enter
1s at the appropriate bit locations (Figure 143).

Figure 143: Apply Global Bit Error Jam Bit Location Dialog

Apply Global Bit Error Jam
Bute 3 Bute 2 Bute 1 Bute 0
Cancel

Replace Frame with Truncated Frame

This option truncates the target frame to a shorter length and sends SATA_WTRM on top of the
remainder of the target frame (Figure 144).

>> Use the up and down arrow buttons or type the number of Dwords you want to truncate the
frame to (including header and payload, not including SOF, CRC, and EOF).

You can pass through or replace the SOF Dword with another standard Primitive, Scrambled
Primitive Data, or any four user-defined K/D characters. In addition to these options, you can send
an error on any byte of the Dword.

DCI options are available only in the Advanced SAS/SATA Jammer configurations. These allow
you to replace a Dword with a DCI or to send DCI with the Global timer set in the Global tab.

The CRC must be replaced or recalculated in one of the following ways:
» Recalculating the CRC to make it correct for the modified data

* Replacing with a user-specified data Dword or Primitive

* Relapse Dword with DCI

* Send DCI (with Global timer)

Replacing the CRC is specified the same way as the SOF. You can also send an error on any byte.
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You must select areplacement Dword for the EOF. Thisis specified in the same way as the SOF.
You can also send an error on any byte.

Check Inject Error for any byte(s) on which you want to send errors. Then choose Disparity Error
or Code Violation. If you choose Disparity Error, the Jammer inverts the running disparity at that
byte. If that byte is aneutral 10b character, you might not see the disparity error until alater byte.
The Code Violation option replaces the byte with a predefined 10-bit illegal character.

Figure 144: SATA/STP - Replace Frame with Truncated Frame

#¢ Jammer - SATA/STP Frame - Jam A Definition

Name : |Replace SOF with SATA_ERROR
Truncate Frame Options
New Frame Size -
MNumber of Header + Payload Dwords ;| 1 El: Dwordis) (Dword =4 bytes)
Byte 2 Byte 2 Byte 1 Byte 0
SOF Modification
 Passthrough SOF ¥ Inject Emor I Inject Emor I~ Inject Emor I~ Inject Emor
T~ Replace Dword with DCI " Disparty emor € Dispariy s €7 Dispariy s £ Disparity s
(" Send DOC! uith Global timer) Cicpevoiat o B e e & e e g
" Replace SOF with this...
CRC Modffication
" Recalculate comect CRC ’E ’E ’E
" Replace Dword with DCI i] 3|0 i] 3.|o EJ j] o.|o
" Send DCI {with Global timer)
7 Replace CRC with this... IV Inject Emor ™ Inject Emor T Inject Emor T Inject Emor
|User-Deﬂned Dword LJ * Dispanty emor g el E e
™ Code violation emor & 1= wiclation er & E
EOF Modification
L Jamvith D.C. Idle [ =] microsecs
" Send DCI {with Global timer)
" Replace EQF with this...
| ~] DCI options are only available with the SAS/SATA
Jammer Advanced configuration.
x|ty | _coe

Replace with Scrambled Idle Dwords

This option replaces the target frame with Scrambled Idle Dwords. The following dialog is
displayed (Figure 145).

Figure 145: SAS - Replace Frame with Scrambled Idle Dwords.

Jammer 5AS Jam B Definition for SAS XGIGSWDEV1 (1,1,1-2) [X]

-
\Ej) Replace Frame with Scrambled Idle Cwords has no options to set,
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Jamming a Primitive Sequence

If the Trigger Event is a Primitive Sequence, click the Jam button on the Jammer Configuration
window, to open the Primitive Sequence Jam Definition window (Figure 146, Figure 147,
Figure 148). A dialog is displayed corresponding to your choice of Trigger Condition Primitive

Sequence type.

Figure 146: Single Primitive Sequence Jam Definition Window

#/ Jammer - SATA/STP Primitive - Jam A Definition

Name : |Replace SOF with SATA_ERRCR

Replace Single Primitive Sequence Trigger ( ) with...

" nothing, pass through Primitive FD a1 02 DC
" Replace Dword with DCI
st " Send DCI {with Global timer) D 29.7 D 1.4 D 2.0 K 28.6
Oword T Frgie Eor

@ [sATA_ERROR -]

et “I'DCI options are only available with the SAS/SATA

T Jammer Advanced configuration. L G

SATA_HOLD 3
SATA_HOLDA

SATA_PMREG_P

SATA_PMREG S v

>

Figure 147: Continued Primitive Sequence Jam Definition Window

#* Jammer - SATA/STP Primitive - Jam A Definition

MName - |Replace SOF with SATA_ERROR

Jam entire triggered Continued Primitive Sequence

" Pass through entire sequence " Replace every Dword of sequence with this Primitive....

% Replace sequence with this Cortinued Primitive Sequence...

" Create emors on every Dword of sequence

" Send DCI fwith Global Timer) |SATA_HOLD |
Eyte 3 Byte 2 Byte 1 Eyte 0
D5 D5 LR 1c
1st Dword
D 21.6 D 21.6 D 10.5 K 28.3
D5 D5 IR =
2nd Dword
D 21.6 D 21.6 D 10.5 K 28.3
99 99 An 7Cc
CONT
D 25.4 D 25.4 D 10.5 K 28.3

Scrambled Random Data...

0K Apply Cancel
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Figure 148: Repeated Primitive Sequence Jam Definition Window

Name : |Replace SOF with SATA_HOLD

Jam entire tiggered Repeated Primitive Sequence

" Pass through entire sequence " Replace every Dword of sequence with this Primitive...
" Create emors on every Dword of sequence
i+ Replace sequence with this Continued Primitive Sequence
" Send DCI {with Global Timer) |SATA_HOLD ~l
Byte 3 Byte 2 Byte 1 Byte 0
D5 D5 AR 7C
1st Dword
D 21.6 D 21.6 { B K 28.3
D5 D5 L ic
2nd Dword
D21.6 D 21.6 D 1.5 K 28.3
99 99 AR 7C
CONT
D 25.4 D 25.4 D 10.5 K 28.3

Scrambled Random Data...

DCI oitions are only available with the SAS/SATA

[nchzzhedd confi guration. ok ] Cancel

Jamming a Single Primitive Sequence

For the Jam, you have three options:

* Passthrough the Primitive

»  Corrupt any byte(s) with an error

* Replace the Primitive with a new Dword
*  Replace Dword with DCI

» Send DCI (with Global timer)

To pass through the Primitive, select the top option.

To create an error, select Create Error. Then check Inject Error for any byte(s) on which you want
to send errors. Then choose Disparity Error or Code Violation. If you choose Disparity Error, the
Jammer inverts the running disparity at that byte. If that byte is aneutral 10b character, you might
not see the disparity error until alater byte. The Code Violation option replaces the byte with a
predefined 10-bit illegal character.

You can replace the Dword with any K/D characters, any standard Primitive, or Scrambled
Primitive Data, by selecting the bottom option and choosing from the drop-down list.

DCI options are available only in the Advanced SAS/SATA Jammer configurations. These allow
you to replace a Dword with a DCI or to send DCI with the Global timer set in the Global tab.
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Jamming a Continued or Repeated Primitive Sequence

Four options allow you to Jam the entire Primitive Sequence:

» Passthrough entire sequence

» Create errors on every Dword of the sequence

* Replace every Dword of the sequence with a specific Dword
*  Replace sequence with a Continued Primitive Sequence

* Send DCI (with Global timer)

Pass through and Create Errors work the same as Single Primitive Sequences.

You can replace every Dword of the sequence with another specific Dword by choosing

Replace every Dword of sequence with this Primitive... You can replace the sequence with any
K/D characters, any standard Primitives, or Scrambled Primitive Data by choosing from the
drop-down menu. Choosing PMACK or PMNAK is equivaent to replacing with a Repeated
Primitive Sequence.

You can replace the sequence with a standard Continued Primitive Sequence by choosing Replace
sequence with this Continued Primitive Sequence... Choose from the drop-down menu.

DCI options are available only in the Advanced SAS/SATA Jammer configurations. These allow
you to replace a Dword with a DCI or to send DCI with the Global timer set in the Global tab.
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Chapter 6

Creating Jammer Test Configurations for 10GigE

In this chapter:

» Defining Your Own Test Configurations for 10GigE

» Using the Jammer Configuration Window for 10GigE
» Configuring the Arm Condition for 10GigE

» Configuring the Trigger Condition for 10GIigE

» Configuring the Jam Definition for 10GigE
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Defining Your Own Test Configurations for 10GigE

Xgig Jammer lets you define your own test configurations and save them with or without hardware
available.

You can create a configuration from scratch, or you can open and edit an existing configuration.
Also, you can edit a configuration in edit only mode, which isindependent of any hardware, or
you can edit a configuration that is currently loaded to a Jammer device.
To edit a configuration in edit only mode:
>> Double-click on a configuration file in the Configuration manager.

or:

>> Right-click on the configuration file in the Configuration manager and choose Edit Jammer
Configuration from the context menu.

The edit only mode Jammer Configuration window opens (Figure 149).

Thiswindow allows you to set up your own Test Cases, name them, organize them, and save
them to files so that you can use them again.

Figure 149: Edit Only Jammer Configuration Window

# 2 Ports Jammer 10 GE Configuration ( block FIP Discavery Advertisement from switch.tsk )

File
Jammer Test Suite Cument Jammer Test : st of 1test
b B =N - PR — Name::  |Create bit emor on TCF frame sequence number
+ B =
Mode : | Trigger +Jamon A v
Trigger Domain A A
Name upon Jam
Mode Data 3 Data
A Input A # o # # # Output A
Am
Trigger
Jam v
Repest Arm
Timeout (hr:min:sec] Type: OR
Pause (min:sec:ms)
Name : Define :
Trigger
Type: | Frame v
Name: | Jam on any TCP frame Define : R
e
Jam p
e
Type: |Insett Frame v Trigger Domain A upon Jam a
L
Name: remove the frame Define :
Repeat Trigger -» Jam 7 times (including the first time)
000500 (hr - min- sec)
[Use the Up. Down. Hame and End keys to navigate =T

To start a configuration from scratch in edit only mode:

>> Select New Jammer Configuration from the context menu or the File menu (Figure 150) on
the Xgig Maestro menu bar. Then, select 10 Gigabit Ethernet Jammer from the drop down
menu.
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or:

>> Click the New Configuration icon at the top of the Configuration manager.

Figure 150: Maestro File Menu

File | Tools  Window Help

MNew BERT File » [ |2 BERT - Latency measurement |# Jammer |5 Gen:
| MNew Jammer File 4 Fibre Channel Jammer Configuration...

MNew Generstor File L4 Gigahit Ethernet Jarmmer Configuration...

Open BERT File 3 SASISATA Jammer Configuration

Open Jammer Configuration File | 10 Gigahbit Ethernet Jammer Canfiguratian... RJ

Open Generator File v ,n| ”

To save your configuration in edit only mode:

>> Click Save at the bottom of the Jammer Configuration window or open the File menu on the
Jammer Configuration window and select Save Configuration or Save Configuration As.

Any changes you make have no effect on actual Jammer devices you control.

To edit a configuration that is|oaded to a Jammer port:

>> Click Configuration... in the device column.

or:

>> Right-click in the Parameters Status tabl e in the device column to open the context menu and
select Edit configuration.

or:
>> Click Operation in the device column to open the Operation dialog, then click Config.

The Xgig Jammer Configuration window in hardware edit mode is displayed (Figure 151).
Thiswindow allows you to set up your own Test Cases, name them, and save them to afile so
that you can use them again.

Click Apply or OK and Jammer accepts the changes. They are immediately reflected in the
Parameters Status table and affect the Jammer device the next time you run it.

To save your configuration edits:

>> Open the File menu at the top of the Jammer Configuration window and select
Save Configuration As... or Save Configuration.
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Figure 151: Xgig Jammer Configuration Window
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' Repeat Arm -= Trigger -> Jam forever (Stop enly on timeout, Skip button or Stop button)
torend

[Use the Up, Down, Home and End keys to navigate Total tests - 1 No pere

(o ) [ ) (e ]

Using the Jammer Configuration Window for 10GigE

The Jammer Configuration window title bar indicates how many portsit is configuring, the
protocol, and the configuration file name, if any. If you are using hardware edit mode, the chassis
name, chassis number, slot number, and port number are also listed. The elements of the Jammer
Configuration window are described in the following sections.

Using the Jammer Test Suite Tools for 10GigE

The Jammer Test Suite (left pane) lists the series of Xgig Jammer testsin the order in which you
want them to execute. The suite includes one or more tests. The highlighted test appears as the
Current Jammer Test (right pane). Each test in the suite executes in sequence with atest reset time
of approximately 130 (200 max) milliseconds.
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Creating a Test Suite

When you create a 10GigE Jammer Test Suite, you use the toolbar in the Jammer Test Suite
section of the Configuration window (Figure 152).

Figure 152: 10GigE Jammer Test Suite Toolbar

Run test suite once

Jarnmer Test Suite
“.x: 2R AR L

Run kest suite ance
Repeat kest suite

The following list describes the icons on the toolbar:

Cut current test

Copy current text

Paste last test cut or copied

Add new test to bottom of stack

Insert new test before current test

Delete current test

Move current test down the stack

Move current test up the stack

2« AO B OB K

Toggle view

Run test suite once or Repeat test
suite

Removes the highlighted test and holds its contents in the
memory buffer.

Copies the highlighted test to the memory buffer.

Inserts the current memory buffer contents before the currently
highlighted test.
Adds a new blank test to the bottom of the suite.

Inserts a new blank test above the currently highlighted test.
Removes the highlighted test from the suite. If only one test is
present, then the contents of this test are cleared.

Moves the highlighted test down one in the test order.

Moves the highlighted test up one in the test order.

Toggles Test Suite between Card View and List View.

When you choose Repeat test suite, the tests run according
the settings you define in the Jammer Current Test window.

To duplicate atest at another point in the Test Suite:

1 Highlight the test you want to duplicate.

2 Click Copy.

3 Highlight the test in the suite that is just after the point where you want the duplicate test

inserted.
4 Click Paste.
The duplicate test isinserted.

Refer to “ Configuring the Arm Condition for 10GigE”, “ Configuring the Trigger Condition
for 10GigE” and “ Configuring the Jam Definition for 10GigE” for information about

configuring each test.
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Using the Configuration File Menu
The File menu is the only menu on the menu bar (Figure 153).

Figure 153: Configuration File Menu

/«“ 2 Ports Jammer 10 GE Configuration { Create bit e|
File

Open configuration. ..

Import test fram
Export selected test...

{2 = e ) e = e )
Save configuration as...

1 Create bit error on TCP frame seguence number.tsk

Close

The choices are:

Open Configuration Open an existing . tsk configuration file.

Import to Selected Test Import a Test Case from a . tst file or an entire test suite, .tsk file, to
the currently highlighted position. A Test Case is one line in the Jammer
Test Suite.

Export Selected Test Export and save the currently highlighted test to a .t st file.

Save Configuration Save the entire Test Suite to the .t sk file you currently have loaded.

Save Configuration As Save the entire Test Suite to a .t sk file with a name you assign to it.

Close Close the Jammer Configuration Window.

Therecently used 10GigE Jammer configuration files appear in the file menu and are loaded when
selected.

Note: The . tst filesare only for storing individual Test Cases and swapping them between
configuration files. You cannot load .t st files directly into a Jammer device on the Xgig
Maestro window.
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Using the Current Jammer Test Window for 10GigE

The graphicsin this section of the window represent the hardware configuration for the selected
test in the Jammer Test Suite (Figure 154).
Figure 154: Current Jammer Test Window

Curment Jammer Test : st of 2tests

Mame : |Create bit emor on TCP frame sequence number

Mode : | Am on A, then Trigger +Jam on A or Rollback to Am v
L’ﬂ Trigger Domain A Y
upon Jam
Data : Data
Input A # Arm # Trigger # Jam # Output A

] s =

w
ﬁ\rm
Type: |Frame +| DR ]
Mame : Define :
Trigger R
Type: |Frame “ E
g
Mame : | Jam on any TCF frame Define : .
t
Jam
Type: |Inser Frame e [] Trigger Domain A upon Jam
Mame : |remove the frame Define : <k

Rollback to Armf Trigger not found within 2147483647 Dwords
Repeat Arm -> Trigger -> Jam 7 times (including the first ime)
00:05:00 (hr: min: sec)

Mo pauze

Mode

For 10GigE, Mode menus are available near the top of the Current Jammer Test window
(Figure 155) and also near the top of each Test Case in the Jammer Test Suite window
(Figure 156).

Theinput to path A (ontop) isaways port A and the input to path B (on the bottom) is always port
B. The external trigger input and output that are available on path A always are linked to the
domain shown on the Xgig Maestro window as “Domain of port A.” The trigger input and output
on the bottom on path B are in the “Domain of port B.”
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Figure 155: Mode Drop-down Menu in Current Jammer Test - Right Pane

— Current Jammer Test: 1stof 1 test

MNarme : |Test Case #1

Mode : IArm on &, then Trigger + Jam on A or Rollback to Arm LI
Arm on A then Trigger + Jam on A or Bollback to Arm
Trigger + Jam on B
Arm on B, then Trigger + Jam on B
Arm on B, then Trigger + Jam on B or Rollback ta Arm
Arm on B, then Trigger + Jam on A
Arm on B, then Trigger + Jam on A or Rollback to Arm
Arm an A, then Trigger + Jam on B
Arrm an A, then Trigger + Jam on B or Rollback to Arm &~

Figure 156: Mode Drop-down Menu in Test Suite - Left Pane

—Jammer Test Suite

YyRBEER ¢

Run test suite o =

Narme | TestCase #1
Mode -
i MNao Jamming (Skip Test Case) -

Trigger + Jam on A

Arman A, then Trigger + Jam on A

Jam Arman A, then Trigger + Jam on A ar Rollback to Arm
GBaraey  |{Trigger+ JamonB

—————1Amon B, then Trigger + Jamon B

Timeout (AEmin: |f Ann an B, then Trigger + Jam on B or Raollback ta A
Arm on B, then Trigger + Jam on A hd

Trigger

Repeat

Reverse

You can reverse the direction of the jam by selecting the Reverse button.

Arm and Trigger

To define Arm and Trigger conditions, select a respective Type from each drop-down menu. Then
click the Arm or Trigger button to open the corresponding definition window.

You can use an external input as an Arm condition. Check Trigger from Domain A (or B) to enable
this feature. You must put the corresponding Jammer port into adomain for thisto work properly.

The Trigger event can be in the next Dword after the Arm event in the traffic stream.

Jam

To define a Jam:
1 Select aType from the drop-down menu, if available.
2 Click the Jam button to open the Jam Definition window.

The Jam Definition specifies the modifications to be made to the traffic matching the Trigger
Condition.
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In addition, the Jammer port can trigger out to the Domain it isin when a Jam takes place.
Check Trigger Domain A (or B) upon Jam to enable this feature.

Note: If you use an external trigger input to define the Arm condition, then you cannot select
=»|  the externa trigger output for that path in that Test Case, and vice versa. For information
regarding using the trigger input and output during a Test Case, refer to “ Using Domains and
External Triggering” on page 291. However, you can use an external trigger in on port A with
an external trigger out on port B, and vice versa. Figure 157 shows an example.

Figure 157: Trigger In and Trigger Out

Curment Jammer Test : 1st of 1test

Mame : |Create bit emor on TCP frame sequence number

Mode : | Am on A, then Trigger + Jam on B v
Data q q = q q Data
Input A Trizssr Jzi Output A

N\

Data 3 A Data
Output B « h h o h Input B
Trigger Domain B
upon Jam <::|—|

Arm

Type: |Frame | OR []Triggerfrom Domain &

Name : | Any Ethemet Define :

Trigger R

Type: |Frame v s
e

Name : | Jam on ary TCP frame Define : a
t

Jam

Type: |Insert Frame hd Trigger Domain B upon Jam

Name : ||5L frame Define : 45

Repeat Arm -> Trigger -= Jam 7 times (including the first time)
00:05:00 ( hr: min: sec)
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Rollback

The Rollback option defines the time or Dword count parameter between the Arm and Trigger
events. If the Trigger does not follow the Arm event in the allotted time or Dword count, the
Jammer begins looking for the Arm event again. Click Rollback to display the dialog shown in
Figure 158.

Note: Thisvalueissaved in terms of Dwords, not time, so keep thisin mind if you save a
Test Case using adevice running at 3.0 Gbps and later open the configuration on a Jammer
running at 1.5 Gbps.

Figure 158: Rollback Condition Dialog

Rollback condition E
—Raollback to Arm after this many..————————————
|214?48384? 33 words (3 bytes)

which represents

13743898.34 us @ 10.3125 Ghps

Cancel |

Timeout

The timeout option defines the period of time to wait for a specified test to complete before
aborting and proceeding to the next test in the suite.

To set the timeout:
1 Click Timeout to display the dialog box in Figure 159.
2 Check Enable Timeout.

3 Enter the hours, minutes, and seconds you want to wait.

Figure 159: Timeout Dialog

Enable Timeout
S;rl"ﬁ;;\—gtsetvaﬁﬁ:lfnm [0 Hw [0 Hmin [0 Haeo
Cam:ell
4 Click OK.
Repeat

Click Repeat to open the dialog shown in Figure 160. The Repeat M ode setting allows you to
configure what is repeated when using an Arm condition. The first option means the Jammer will
match the Arm condition once, then will repeat matching the Trigger condition as specified by the
Repeat Count setting below. The second Repeat M ode option means that the Jammer must match
the Arm condition each time before looking for a Trigger.
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Figure 160: Repeat Test Dialog

Test Case Repeat settings m
—Repeat Mode

% Repesat Arm -> Trigger-> Jam

— Fepeat Count

(" Testonce (Don't repeat the Test Case)

(s Test I2 times (including the firsttime )

Repesat the Test Case forever [ Stop only on Timeout, Skip
button or Stop button )

| cancel |

Pause

Click Pause to open the dialog shown in Figure 161. The Pause setting allows you to insert a
pause before the beginning of atest case.

Figure 161: Pause Test Dialog
- —

Enable Pause

Tnfait 1 Fmin | Tlsec |0 T ms before test starts

You can a so configure options for each Test Case directly in the Test Suite, instead of clicking in
the Current Jammer Test pane. Click on the area of the Test Case you want to modify to open the
corresponding dialog (Figure 162).
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Figure 162: Configuring Options Directly in the Test Suite

Jammer Test Suite Current Jammer Test : Tst of 2tests
% E| Name : |TestCase#1 |
Mode : |Arm on B, then Trigger + Jam on B or Rollback to Am b ‘ [ Reverse ]
P
Name 3
Mode Data : : : Data E
: Input A -3 Am - Trigger = Jam = 0 A
- Uk =
Trigger
Jam Trigger ® Rollback v
Repeat Trigger
Fnent(mia|] (0. v ¥ OR [JTiggerfrom Doman 8 1
Pause (min:sec:ms)
Name ; |Trigger on Discovery Advertisement FIP | Define [ Trigger B... J | Define: | AmB...
Name R
i
Mode %l P
Arm : i
Name : ‘Trigger on Discovery Advertisement FIP | Define : [ Trigger B... I a
Trigger t
Tja-n Jam
Repeat Type: ‘ Replace with Modified Control Character Jam v ‘ [ Trigger Domain B upon Jam
Timeout (hr:min:sec) . . |
m Name : ‘removethefmme | Define: | JamB.. <
Rollback l Rollback to Arm if Trigger not found within 2147483647 Dwords
Repeat |HepeatAn'n—> Trigger -= Jam 7 times (including the first time)
Timeout | [00:05:00 (b min:sec)
Use the Up, Down, Home and End keys to navigate ﬂ] !Nu PRS

=
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Configuring the Arm Condition for 10GigE

The 10GigE Arm condition recognizes specific ordered sets, control characters, or frames.

In 10GigE, you can select from the following:

Frame - Allows you to specify the 10GigE header and up to 114 bytes of payload

Ordered Set - Provides you with predefined ordered sets, or allows you to define afour byte
ordered set

Control Character - Allows you to choose from pre-defined control characters

You can save an arm or trigger condition asa . jmt file by clicking the Save button in the Arm or
Trigger window. You can load a . jmt file by clicking the Load button in the Arm or Trigger
window.

Depending on the Mode you select, the appropriate graphic diagram shows the Trigger and
optional Arm conditions, along with the Jam event. If the Mode you select does not include an
Arm condition, the Arm button is disabled.

To set Arm conditions:

1 Select Frame, Ordered Set, or Control Character from the Type drop-down menu in the Arm

section of the Current Jammer Test window.
Click on the Arm button to open the Arm window.

The window for the condition is displayed (Figure 163). If you arein hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

Set the values as required to specify the Arm condition as part of aunique Arm and Trigger
sequence for the specific test.

The following sections describe the avail able values.

Setting Frame Conditions for 10GigE Arm

You can specify frame conditions in two ways. One way isto load atemplate from the Template
Library tree, and the other way isto manually specify bitsin the frame.
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Figure 163: Gigabit Ethernet Arm Window for Frames

/\f Jammer - 10 GigE Frame - Arm iy | ll
Name IFCDEframE
E‘ Ea User Library - DLC 000000 XX XX XX XX *| |EDaka Link Control [DLC)
. I Any Ethemet Frame DLC 000001 HE XX XE XX \-Destination
=+ Finisar Library DLC DEEEEE 58()9( Eﬂé XX XX - source
=-0 FCeE eI HE X - EtherType = 0x890& FCoE
-] Basic Link Services (FC-FS) FCoE 00001 XXX XX XX
_ A FeoE 000032 Y OWE WA KE [ Fibre Channel over Ethernet [(FCoE)
#-{1] Extended Link Services (FC-LS) o -
-2 FC Switch Fahric Services (FC-SY) FCDEDEEEEE HX XXX XX ver
-2 FC Virtual Intertace (FC-VI) izg ooanm g g g g B SOF
{2 Filber Connectivity (FICON) £k Fibre Channel (Fo)
- FCH 000002 XX XX XX XX
{21 Filre Channel - Avionics (FC-AE) FcH 000003 e [E-RCtL
121 Filbre Channel Data Payload rem 000004 Y¥ X¥ XX XY F-D_Id
-1 Filore Channel Generic Services (FC-GS FeH 000005 v oWy wE EE - C5_CTL
-1 IEEE 802.2 Logical Link Contral (LLC) pld 000000 v XY XX XX @5 1d
(] Link_Control Frame (FC-FS) Pld 000001 |xx xx xx xx - Type
#-{Z] SCSl over Fiare Channel Protocol (FCF) b3 | pld DOOODOZ % X% XE KT BF cel
&2 Serial ATA Over Fibre Channel (FC-SAT pl1d 0O0003 Y WY OXE XX SEQ d
- FCP_XFER_RDY |U Payload << | pld DOO000O4 XX XX XY XX -
I Filire Channel - Audia Videa (FC-AY) Pld 000005  |:x &% 5% X B-DF_Ctl
- IP Encapsulating Security Payload (ESF rld 000006 NN HE XY HE - SEQ_Cnt
IO FCaE frame pld 000007 hedbvdbv.dhvd ox_1d
-3 FIP pld 0O0OD8 %X XY XX XX - BX Id
-1 P rld 000009 NN HE XY HE - PARA
=Sirs T S | [
@=-1i8C8l
.01 Pause Pld 000012 XX XX XX XX & —
Pld 000013 hedbvdbv.dhvd
m O Tee Pld 000014  [xx XX XX XX
&1 UDP ]
Pld 000015 XX XX XX XX
-0 YLAN LI
=-(1 Data Lm.k CDI.11I’D| OLg - Double click on a byte field to open the Binary Editor
-7 Inter-Switch |ink (151
4 | | » Enterx's to pass through (not modify) bits ar bytes
[~ Useinverse of condition specified (ie NOT)
Ok Apply Cancel

To use atemplate:
1 Select atemplate from the Template Library tree on the | eft.
2 Click the double right arrow button to set the Trigger Condition.

The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 164). In the hex view, partialy defined hex characters appear as question marks:
X001="?

Figure 164: Binary Editor Dialog

%

FEEEEERER

‘ Value : 00 | Mask : 00

Ok I Cancell
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Another way to manually edit the frame condition is to make selections from the tree view in
the right window pane.

Saving a Frame Condition

If you create aframe condition that you want to save and make easily available for future use, you
can save it into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double left arrow button.

Frame conditions have the option of “Use inverse of condition specified (i.e., NOT).” When you
check this option, it means that the first frame encountered that does not match what you have
specified creates a “condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
also shown on the Jammer Configuration window under the M ode selection, and on the main Xgig
Maestro window.

Setting Ordered Set Conditions for 10GIigE Arm

You can choose from a predefined Ordered Set (LF or RF) or choose user-defined (Figure 165).
All choices are four bytes. You can select either /Q/ or /Fsig/ for the first byte of a user-defined
ordered set. You can enter hex values for the remaining three bytes.

To edit the values:
>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Figure 165: 10GigE Arm Window-Ordered Sets

/f Jammer - 10 GigE Ordered Set - Arm A Definition m

M ame ; Ir-‘-.rm Condition

P =1 oo foo o2

Ok | Apply | Cancel |

Aswith frame conditions, you can specify an optional name at the top of the window. Thisnameis
also shown in the Jammer Configuration window under the Mode selection and on the main Xgig
Maestro window.
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Setting Control Character Conditions for 10GigE Arm

You can choose from any standard one byte Control Character (Figure 166). The field below the
drop-down menu shows the hex value of the Control Character selected.

Figure 166: 10GigE Arm Window Control Characters

f'" Jammer - 10 GigE Control Charact... )"" Jammer - 10 GigE Control Charact. .. |

Name: |/Fsig/ Merim: I,.-'ngg,.-'
fFsio/ =]
oy -
R Hex = 5C
Feasvl
A

oK. Ap ;'“:F:équ J ok &pply | Cancel |

Fiaswvh —
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Configuring the Trigger Condition for 10GigE

The 10GigE Trigger condition recognizes specific ordered sets, control characters, frames, SOP,
and SOP.

In 10GigE, you can select atrigger from the following options:

Frame - Allows you to specify the 10GigE header and up to 114 bytes of payload

Ordered Set - Provides you with predefined ordered sets, or alows you to define afour byte
ordered set

Control Character - Allows you to choose from pre-defined control characters
SOP - Allows you to trigger at the SOP
EOP - Allows you to trigger at EOP

Depending on the Mode you select in the Jammer Configuration window, the appropriate
graphic diagram shows the Trigger and optional Arm conditions, along with the Jam event. If the
Mode you select does not include an Arm condition, the Arm button remains disabled.

To set Trigger conditions:

1 Openthe Type drop-down in the Trigger Condition window, and select Frame, Ordered Set,

Control Character, SOP, or EOP.
Click the Trigger button in the Xgig Jammer Configuration window.

The window for the condition is displayed (Figure 167). If you are in hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

Set the values as required to specify the Trigger condition as part of aunique Arm and Trigger
sequence for the specific test.

The following sections describe the avail able values.
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Figure 167: 10GigE Trigger Window for Frames
-lolx]

Name IFLOGI Request

B0 User Lilrary DLC 000000 X XX XX XX

|»

F-DIata Link Control (DLC)

|»
|»

I Any Ethermet Frame DLC 000001 IX XX XX XX --Destination
=1-{23 Finisar Library DLC 000002 X XY XX XX - Hource
FIF 000000 89 14 XX XX 4 FtherT = DxBO014  PIP
a =
PP FIp OOOOO1 |00 Oz xx 01 & EcherType = Ox
FCoE Tnitialization Pratomol (FIP
- Discovery Adverisement FIF QOOOOZ oo 26 xx xX = DV nitialization Erotosol (FIP)
-2 Discavery Solicitation from ENode i ooy 07 24 XX XX Tversion
£ Discovery Solicitation from FOF FCH 000000 IX XX XX XY FIP Operation Code = 0x0002  L:
D tor List Length = 38
g Etg :x—gﬁ? FoH 000003 |3% %X ¥¥ XX iscnp or hast heng
- FCH 000004 X XE XX XX Flags
(Z FIF Clear Wirtual Link, FCH OO0005 [ — E.F.Ip Descriptor - FLOGI
-0 FIP Keep Alive Fc 0000000 04 XX XX XX Type = 0Ox07 FLOGT |
{0 FIP YLAN Request FC ODODOOD  |=x o ¥ o Length = 36
DIFLOGILS_ACC > | Fc 0000002 |2 XX XX XX 4 pibre Channel (FCI
23 FLOGILE_RIT Fr 0000003 X XE XX XX i BCEL
- FLOGI Request << | Fc 0000004 XX XX XY XX
-0 Fabric LOGO LS ACC Fc 0000005 ¢ X% X XX E-b_Id
[ FabricLOGOLS_RJT Fc¢ 0000006 ¥ XY XE XX C5_CTL
-1 Fabric LOGO Request FC 0000007 EX XX XY XX -3 _Id
2 NP FDISCLS_ACC FC 0000008 XX XX XX XX B Type
L2 NPNWFDISCLS_RJT FC 0000009 XX X¥ KX XX BP cEl
-0 NP1V FDISC Request Fc 0000010  [2x xx ¥ XX sro 14
I FIP VLA Reply Fc 0000011 XX XX XX XX —
5P FC 0000012  [@X ¥ %% XX — B DF_ctl
& O IPvE FC 0000013 XX XX XX XX - HEQ_tnt
& @ iEcs! | FC 0000014 XX XX XX XX - 0x_1d -
FC¢ 0000015 X XX XX XY
@[] Pause LI d | I D
D"g -LE(E:J':’ Double click on a byte field to open the Binary Editor
[+
E-0 VLAN LI Enterx's to pass thraugh (hot rmodify) bits or bytes

[ Use inverse of condition specified (ie. NOT)
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Setting Frame Conditions for a 10GigE Trigger

You can specify frame conditions in two ways. One way isto load atemplate from the Template
Library tree, and the other way isto manually specify bitsin the frame.

To use atemplate:
1 Select atemplate from the Template Library tree on the left.
2 Click the double right arrow button to set the Trigger Condition.

The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 168). In the hex view, partially defined hex characters appear as question marks:
X001=?

Figure 168: Binary Editor Dialog
ﬂ
FEEF FERR

‘ Value : 00 | Mask - 00

0K I Cancell

Another way to manually edit the frame condition is to make selections from the tree view in
the right window pane.

Decode Switches Menu

Some templates allow you to specify decode switches (Figure 169. When you load a template that
has this option, the Decode Switches Menu appears in the upper left corner of the window. The
decode switches provide detailed contextual options for decode; for example, further decode of
response and data frames. The Decode Switches menu is context sensitive and will only show the
decode options available for the specific template you are creating.
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Fig

ure 169: Decode Switches Menu

// Jammer - 10 GigE Frame - Jam A Definition
Decode Swikches

FCoE Inkerpretation Auto-Detect FCoE
FC-Swy Accept Interpretation » v T11 FCoE (Latest)

Pre-T11 FCoE Draft

Frame size: |151B ; bwtes

=+ FC Switch Fabric Services [FE-SW;I Index | Hex _* | 5 Data Link Control (DLC}
----- =T FC Switch Fabric Services [FC- DLC 000000 - Destination = Xerox:00:00:00
-2 Stage Fabric Configuration Upt DLC 000001 |Wieggewggele gy E----Source = Xerow 000000
[l-[23) Switch Fabric nternal Link Ser LLC hooonz — | | B-EtherType = 03906 FCoE
-2 Switch Fabric Internal Link Ser FCoE 0000083 0O& 00 00 (- Fibre Channel over Ethernet (FCoE)
FCoE 00001 (00 00 00 00
----- I AUTH_ILS Message [&UTH_I FCZE ooooz loo oo oo oo E----Vel’ = 0=0
----- T Acquire Change Authorization | FCoE 00003 |00 oo oo zE --SOF = 0Ox2E SOFi3
----- I Authentication Special Frame F FCH 000000 (00 00 00 00 El-Fibre Channel {FC)
----- BT BE_AUTH_ILS Meszage [B_al FCH 000001 |00 00 00 00 H-RCH = 0x00 FC4Uncat
..... I Build Fabric [BF] - 0x17 FCH 000002 |22 00 00 00 H-Dd = 0x000000
----- I Check E_Port Conmectivity [CE e L F-C5_CTL = 0x00
----- IE Check Policy Summary [CPS) - FCH 000004 (00 00 00 00 H-5_0d = 0x000000
----- T Mhaleers Inter-Siwiteh Renister FCH 00000S (00 00 00 00 --T\-'FJE = 0Ow22 FCFCES

Note: Once the Decode Switches menu appears, it remains visible. However, if you load a
template that has no decode options, the menu is greyed out and inactive.

The Decode Switches menu isintended to help you create a user-defined template. When editing
aUser Library template, Decode Switches are stored inside the template so they are still ON the
next time you open this particular template.

Decode switches allow you to further decode Response and Data frames that can't be decoded
without knowing what the associated command frameis. Below is a description of the switches
available for Jammer’s Trigger and Insert Frame conditions:

FCoE Interpretations

This menu is available for FCoE frames. Fibre Channel over Ethernet (FCoE) is the proposed
mapping of Fibre Channel over selected full duplex |IEEE 802.3 networks. The Auto-Detect
FCoE setting automatically detects the version and is the default decode switch. The
auto-detect mode works on a per-FCoE frame basis. It assumes that the FCoE frame reserved
bits are set to zero and detects which FCoE specification is in use depending on where the
zeroes are. If you end up with multiple errors and erroneous decoding of the FCoE frames, it is
because the auto-detect mode assumptions do not work with your particular trace. This
reguires that select manually which FCoE specification to use. Available settings are:

* Auto-Detect FCoE
Automatically detects the specification version by looking at the frame header.

* T11 FCoE (Latest)
Selects the latest draft of the T11 standards committee specification as of this Xgig
Anayzer release date.

e Pre-T11 FCoE Draft
Selects the pre-T11 standards committee draft, 07-303v0.pdf.\
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FC-SW Accept Interpretation

This menu item is available for FC-SW (Fibre Channel Switch Fabric Internal Link Service)
Accept frames. It contains alist of the possible Switch Link Service Accept frame formats.

Figure 170: Decode Switch Options for FC-SW Accept Interpretation

}\f Jammer - 10 GigE Frame - Jam A Definition
Decode Switches

FCoE Inkerpretation » i
4 v None

FC-5W Accept Inkerpretation

Accep EFMD
Frame size: I‘IE'IE Accept
Accept ACA |
-] FC Switch Fabri  ~Ce8PEASE e | Hex | = || = pata Link Control (DLC)
..... I FC Switch F - Accept AUTH_ILS DLC 000000 (00 o0 [k - Destination = Herox:00:00:00
[-[23 Stage Fabri  Accept BLAUTH ILS CLC 000001 (efoggefageloigels) Source = Herox00:00:00

[]...D Swaitch Fabr Accept BF DLC 00000z |00 00 00 00 —d - EtherType = 0x8306 FCoE
[]...D Swiitch Fabr Accept CEC igzs ggggi 33 gg gg gg [—]—-Fi:l:-re Channel over Ethernet (FCoE}
----- I &UTH_ILS ~ Accept CPS FooE ooooz oo oo oo oo over = D

----- I Acquire Che  Accept CSWR. FCoE 00003 o0 00 00 ZE B-S0F = Dx2E S0Fi3

----- I Authenticati  Accept DI& FCH Q00000 |00 00 0o Qo [=-Fibre Channel {FC}

----- NI B_AUTH_IL  Accept DRLIR FCH 000001 |00 90 0d oo F-RCH = 0x00 FC4Uncst

..... IS Buid Fabric. Accept DSCH FCH 000002 |22 00 00 00 F#-D_Id = Ox000000

..... =l Check E_P Accept EACH FCH 0000032 (00 00 00 00 F-CS_CTL = 0Ox00

_____ = Check Palic FCH 000004 |00 a0 0o oo F-S_d = Ox000000

Accept EBP FCH 000005 |00 00 00 00 B
..... I Coalesce In - Type = 0Ox22 FCFCSS
Accept EFP FC-3W 0000 |22 00 00 00 WF Ol = 0x000000

""" LI Detectlue o nrelp FC 0000000 |00 00 00 00 A=
----- DN Disconnect 0 ey FC 000000l |00 00 00 00 ~EEQd = 000
----- I Distribute B P FC 000000Z |00 00 00 00 F-DF_CHl = Ox00
..... B Dorain el PoceRt ESE ] FC 0000003 (00 00 00 00 EEG_CRE = D000
_____ I Enhanced s ACEepEESFC FC 0000004 |00 00 00 00 -~ OM_d = 0x0000
----- Ehee A | et e P T
..... Accept ELFC - PARS = Oo00000000

IE Enhanced © P FC ooooon? 0o oo oo oo *

----- I Enhanced L
----- = Exchanage E

[l FC Switch Fabric Services (FC-5W)
[El- Acquire Change Authorization Request (AC2

Accept BVFP FC oooooos oo oo oo oo
Accept FFI FC 0000003 (00 00 00 00

Saving a Frame Condition

----- IEI Exchange P Accept LOOPD FC 00000LO |00 00 00 00 "SW_ILS = 0223 ACA
..... I Exchange L Accept MR FC 0000011 |00 0O 00 00 - Domain_ID List Length = 0
..... IO Exchange . Accept MRRA FC 000001z (00 00 00 00 - Fibre Channel over Ethernet (FCoE)
..... I Exchanoe ©  Accent RCA FC 0000013 (00 00 00 0d FC-CRC = OxG53DB9EY  (Correct)
P FC 0000014 (00 00 00 00 B EOF = 0x42 EOFt
""" IH Exchanges  accept RCF FC 00000LS |00 00 00 00
""" IE FastFabiic  accept ROT FC 0000016 (00 00 00 00 E-End Of Frame
..... = Hello [HLO) Accept SFC Fc oooool? oo oo oo oo CRC = OxA4715F34  (Correct)
..... I InterSwitch oo FC oooools oo oo oo oo
..... I Link State £ FC 0000019 00 00 00 00
I Link Stato L Brcept SW_RSCH =]
..... ik State
_____ I Mergs Rea. Accept TCO Double click on a byte figld ta open the Binary Editor
4| | Accept LFC Recalculate CRC[E)/Checksum(z

If you create aframe condition that you want to save and make easily available for future use, you
can saveit into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double |eft arrow button.

Frame conditions have the option of “Use inverse of condition specified (i.e.,, NOT).” When you
check this option, it means that the first frame encountered that does not match what you have
specified creates a“ condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
a so shown on the Jammer Configuration window under the Mode selection, and on the main Xgig
Maestro window.
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Setting Ordered Set Conditions for a 10GigE Trigger

You can choose from a predefined Ordered Set (LF or RF) or choose user-defined (Figure 171).
All choices are four bytes. You can select either /Q/ or /Fsig/ for the first byte of a user-defined
ordered set. You can enter hex values for the remaining three bytes.

To edit the values:
>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Figure 171: 10GigE Trigger Window-Ordered Sets

A7 Jammer - 10 GigE Ordered Set - Trigger A Definition EJ

Mame : |Trigger Condition

Aswith frame conditions, you can specify an optional name at the top of the window. Thisnameis
also shown in the Jammer Configuration window under the Maode selection and on the main Xgig
Maestro window.

Setting Control Character Conditions for a 10GigE Trigger

You can choose from any standard one byte Control Character (Figure 172). The field below the
drop-down menu shows the hex value of the Control Character selected.

Figure 172: 10GigE Trigger Window Control Characters

}‘f Jammer - 10 Gige Control Charact... | ﬂ' Jammer - 10 GigE Control Charact. .. m

Marme : I.-"E.-" M ame: ; I.-'E.-"l
JES A
Hex = FE
k. | (] | Apply | Cance| |
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Setting SOP Trigger for 10GigE

The SOP Trigger has no options to set. When you set the test to trigger at the start of the packet
(SOP), the following window appears, which states that for this type of jam test, the Jammer will
trigger on an /S/ character, and the entire DWORD (32 bits) will be replaced with (/1/)sor “0’s
depending on the 64 bit alignment of the /S/ character.

Figure 173: 10GigE Trigger SOP
Jammer - 10 GigE SOP - Trigger A Definition

\1,) SOF Trigger has no options to set.

This is & special jam test. Xgig Jammer will trigger on a /3 character and replace the entire DWORD (32 hits)
containing the /3¢ character with all idles (/1) or ‘0°s, depending on the B4-bit alignment of the /3/ character

Ok

Note: When you select SOP as the trigger, the only jam type available is SOP. The jam
window contain a message similar to the one above.

Setting EOP Trigger for 10GigE

The EOP Trigger has no options to set. When you set the test to trigger at the end of the packet
(EOP), the following window appears, which states that for this type of jam test, the Jammer will
trigger on an /T/ character, and the entire DWORD (32 bits) will be replaced with (/I/)sor “0"s
depending on the 64 bit alignment of the /T/ character.

Figure 174: 10GigE Trigger SOP
Jammer - 10 GigE EOP - Jam A Definition

\!J) EOF Jam has no options to set.

This is a special jam test. Xoig Jammer will trigger on a T/ character and replace the entire DWORD (32 bits)
containing the T/ character with all idles (/17 or ‘0's, depending on the B4-hit alignment of the T/ character

O,

Note: When you select EOP as the trigger, the only jam type available is EOP. The jam
window contain a message similar to the one above.
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Configuring the Jam Definition for 10GigE

The Jam Definition window defines how to modify the event specified on the Trigger Condition
window.

Thetype of Jam available depends on the type of Trigger selected. In the case of SOP and EOP, the
Jam is always the same type as the trigger.

For any Jam Definition, you can specify an optional name at the top of the window. This nameis
also displayed on the Jammer Configuration window under Mode selection and on the main Xgig
Maestro window.

You can save a Jam definition asa . ymj file by clicking the Save button in the Jam window. You
canload a . jmj file by clicking the Load button in the Jam window.

Jamming an Ordered Set for 10GigE

If the Trigger Event is an Ordered Set, click the Jam button on the Xgig Jammer Configuration
window, to open the Ordered Set Jam Definition window (Figure 175).

The Ordered Set Jam Definition window allows you to modify any Ordered Set by replacing it
with adifferent Ordered Set. You can choose from a predefined Ordered Set (LF or RF) or choose
user-defined (Figure 175). All choices are four bytes. You can select either /Q/ or /Fsig/ for the
first byte of a user-defined ordered set. Then, you can enter hex values for the remaining three
bytes.

To edit the values;

>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Figure 175: 10GigE Ordered Set Jam Definition Window

/f Jammer - 10 GigE Ordered Set - Jam A Definition

Name: |4/

Replace Trigger [ /1] Ordered Set with...

o
IJzer-Defined

Ok, | Spply | Cancel |
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Jamming a Control Character for 10GigE

If the Trigger Event isa Control Character, click the Jam button on the Xgig Jammer
Configuration window, to open the Control Character Jam Definition window (Figure 176).

The Control Character Jam Definition window allows you to modify any Control Character by
replacing it with a different Control Character.

Figure 176: 10GigE Ordered Set Jam Definition Window

2" Jammer - 10 GigE Control Character - Ja... E3

Mame: |41/

Replace Trigger [ A/ ] Contral Character with...

A/ i

ok |
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Jamming a Frame for 10GigE

To define a Jam for aframe:
1 Select aJam from the Jam Type drop-down menu.

2 Click the Jam button to configure the jam.

This section explains the available Jam Types.
— Replace Frame with Modified Frame
— Replace Frame with Truncated Frame
— Replace Frame with Idles
— Insert Frame
— Duplicate Frame

— Insert Dword

Replace Frame with Modified Frame

Each tab of the Modified Frame window contains options relevant to different frame
modifications.

— Global

— Delimiters/CRC

— Header/Payload

— Embedded Protocol(s)

Jam Behavior (All Tabs)

The Jam Behavior panein located at the bottom of each tab in the Frame Jam Definition
window. The Jam behavior settings control the number of user-defined header/payload Jams
performed relative to the target trigger frame.

Figure 177: Jam Behavior Selection

Jam Behavior

%" Jam until end of trigger frame

™ Execute full Jam pattern [Mate: Thiz option will disable CRC passthrough and will automatically add GE CRC and AT/ at the end of the frame)

e Jam until end of trigger frame

Jams defined in the Header/Payload tab are performed until the end of the target trigger frame
(or until an abnormal termination of the frame). All Jams defined that would take place on the
original CRC or later are ignored. However, if the frame that istriggered on has more Dwords
than the Jams you specify, the remaining Dwords are passed through. The CRC and EOF of
the original target trigger frame are alwaysjammed according to the CRC and EOF settings on
the SOF/CRC/EOF tab. Thisis the standard way to Jam aframe.
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» Execute full Jam pattern

All header and payload Jams are executed even if they overwrite beyond the end of the target
trigger frame.

If the target trigger frameis longer than the number of Jams defined, then the portion of the
target trigger frame that extends after the last defined Jam is overwritten with /1/. If the target
trigger frame is shorter, then the Jammer switches back to pass-through immediately after the
last defined Jam. Use the control on the Header/Payload tab at the bottom of the List View
pane to define how many payload Jams should take place.

The Execute full Jam option is supported only when any template from the FCoE library is
loaded into the Header/Payload edit area.

The following Delimiter options are supported:
* FCoE SOF modification

» FCoE EOF modification (always enabled)
» FCoE embedded CRC recalculate/ replace
» GigE CRC recalculate/ replace

The Gig CRC is recalculated or replaced based on the user input and appended
automatically at the end of the payload.

Note: For correct FCoE recalculation, any number of Header + payload words can be
specified as long as the minimum embedded FCoE frame payload sizeis 2 Dwords.
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Non-FCoE Frames

Non-FCoE frames can also be supported by using the Replace Jam Editor to change the ether
type byte field in the payload area, but you must specify the payload size as a multiple of
Dword.

Figure 178: Replace Frame Editor

List Wigw | TleeViewl

Index Type Description ~

DLC Q00000 Pas=s Through Jam || Hex | 3 o o i

DLC 000001 Pass Through Jam w | Hex | X s v M

DLC 000002 Pas= Through Jam w | Hex | X< e ey e

FCoE 00000 RBeplace Jam »| Hex | 29 s pied e

FCoE 00001 Pas= Through Jam | Hex Replace Jam ﬂ 1

FCoE 0000z Pass Through Jam || Hex

FCoE 00003 Pas= Through Jam w | Hex I89 IUG I){X IXX

FCH 0oo0ao Feplace Jam | Hex _ .

Enter ®'z to pass thraugh [hot madify] nibbles
FCH 000001 Pas= Through Jam w | Hex
FCH 00000z Pas=s Through Jam | Hex
Eancell 1

FCH 000003 Pas= Through Jam w | Hex

FCH 000004 Pas= Through Jam w | Hex | X< e ey e

FCH 000005 Pass Through Jam w | Hex | X piess v o

Pld 000000 Pas= Through Jam | Hex | X< e el i

Pld 000001 Pass Through Jam » | Hex | X v v W ;I
iEn| | »
Murnber of Header + Papload Dwords : |32 3: Diword(s] [Dword = 4 butes)

Important: Currently, when Jamming with modified frame, the delimiter modification may
not occur consistently when jamming from a protocol-specific frame to a non-protocol frame
and vice-versa. However, the CRC recal culation always occurs.

— For Trigger FCoE -> Jam to Non-FCoE frame, FCoE delimiter modification is applied and
overrides the specified field in the Header Payload area. FCoE CRC modification is not

applied.

— For Trigger Non-FCoE frame -> Jam to FCoE frame, FCoE delimiter modification is not
applied. However, valid FCoE delimiter value can be entered on the Header/Payload tab.
FCoE CRC modification is applied.
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Using the Global Tab

Use thistab (Figure 179) to define Jam parameters that apply globally to the frame.

Global Replace Jam Option

Use the Global Replace Jam Option word to set specific bits on an 8 bit level inawordto 1 or
0 while passing through the remaining bits. You can apply this replace jam option to any word
in the frame. Define one Global Replace Jam Option for each Test Case.

To edit these bits:
>> Enter hex values, or double-click on abyte field to open the Binary Editor.
Any hits left as Xs are passed through.

Figure 179: 10GigE Global Tab

#/ Jammer - 10 GigE Frame - Jam A Definition

MName : |

Delimiters/CRC | Embedded Protocol(s) Headen‘F‘ayloadi

Global Replace Jam Option Global Bit Errors - Inject an error in designated fields...
Replace s with desired bytes:| £ | XX | XX XX

Double click on a byte field to open the Binary Editor
Enter X's to pass through (not modify) bits or bytes

* randomly

™ sequentially ("walk™ error when looping tests)

Global &6 bit Jam Option
Replace X's with desired b*,."le,s:’E ’E ’E ’E ’E ’E W W

Double click on a byte field to open the Binary Editor
Enter X's to pass through (not modify) bits or bytes

* one bit for all fields (single bit error)

" one bit in each field (bit error per field)

Jam Behavior
% Jam until end of trigger frame

~

Save ] [ Load ] oK Cancel

Global 66b Jam Option

Usethe Global 66b Jam Option word to set specific bits at the 64 bit level inaword to either 1
or 0 while passing through the remaining bits. You can apply this 66b jam option to any word
in the frame. Define one Global 66b Jam Option for each Test Case.

To edit these bits:
>> Enter hex values, or double-click on a byte field to open the Binary Editor.
Any bits |eft as Xs are passed through.
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Global Bit Errors

The Jammer software can introduce bit errors repeatedly in sequential or random fashion to
predefined fields. These bit errors are introduced to the 32-bit form of the target words (not the
40-hit form) so code violations are not created. The Global Bit Errors control alows you four
options.

» Sdlect one bit for all fields and randomly. This causes the Jammer to inject a single bit
error in the group of all fields selected in the header or payload for asingle Test Case. If
the Jammer Test Suiteis set to loop, then single bit errors are randomly injected into these
fields, with one bit for each cycle of the Test Suite.

* Select one bit for all fields and sequentially. This also injects asingle bit error in the
group of all fields selected in the header or payload. If the Test Suiteis set to loop forever,
the bit error walks through all the selected fields.

» Select one bit in each field and randomly does the same thing as the first option;
however, there will be one error for each word selected in the payload or header.

» Sdlect one bit in each field and sequentially does the same thing as the second option;
however, there will be one error for each word selected in the payload or header.

Using the Delimiters/CRC Tab for Gigabit Ethernet

Use the choices on thistab to modify the FCoE Start of Frame (SOF), FCoE Embedded CRC
Modification, FCoE End of Frame (EOF), and GigE Carrier Maodification of the original frame
(Figure 180).

Figure 180: 10GigE Delimiters/CRC Tab

A" Jammer - 10 GigE Frame - Jam A Definition =10 il

Name I|ﬂ|Er’SW\|Dh Link (I5L) frame

Delimiters/GRC | Embedded Protocol(s) | HeaderPayload| Giobal|

~FCoE SOF Modification ~FCoE EOF Modification

¥ Replace SOF with this.. |SOFf LI ™ Replace EOF with this...  [SOFt e
SOFiz — =8
SOFnZ
SOFi3
~FCoE Emhedded CRC Modifica] SOFn3 | -GigE CRC Modification
EOFn —
" Recalculate correct CRC |EOFt = Recalculate corect CRC
EQFni hl
© Replace CRC with this [oo oo [oo [om " Replace CRGwith this [oo [oo [om [oo
= Passthrough CRC unchanged " Pass through CRC unchanged

Jam Behawior

& Jam until end of tigger frame

 Execute full Jam patiem (Nate: This aption will disable CRC passthraugh and will automatically add GE CRC and /T/ at the end of the frame)

oK. Apply Cancel
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Modifying SOF/EOF

To modify these special charactersin the target trigger frame:

1 Check the appropriate box to select replacement.

2 Open the drop-down menu and choose a standard 10GigE Ordered Set, or select User-defined.
If you choose User-defined, you can specify any value.

To edit the value enter a hex value into the byte field or double-click to display the Binary
Editor.

FCoE Embedded CRC/10GigE CRC Options

The CRC options include:

* Not changing the CRC in the original target frame

* Recalculating the CRC to make it correct for the modified data

* Replacing with a user-specified data word

Using the Header/Payload Tab for 10GigE

You can modify any parameter or word on the 10GigE Header/Payload Tab (Figure 181).

Figure 181: 10GigE Header/Payload Tab

# Jammer - 10 GigE Frame - Jam A Definition

Mame : |
Delimiters/CRC | Embedded Protocol(s) | Header/Payload | Global
+-(C3 VLAN » i+ All Jam Modes ¢ Replace Jam Mode
[+ ATA over Ethemet {40E)
) i ( v e |
[+ g .I—::::Idr:ss Resolution Protocol (AF é{) + E(
= 0
Il FCoE frame Index Type Description 71
+-[Z] Pre-T11 Fibre Channel over DIC 000000 Pass Through Jam | Hex || 3 HH HH HX
=1-(1] T11 Fibre Channel over l_ah‘ | |'ozc ooooor Pas= Through Jam o | Bex [ 3 i X Xt
+-(Z] Basic Link Services (FC: |
T D Extended Link Services DLC 000002 Pass Through Jam | Hex (| 3 b4 4 b 4 K
+-(Z] FC Switch Fabric Servic FCoE 00000 Replace 8b Jam w | Hex || &3 08 b4 HE
+-(1] FC Virtual Interface (FC- | |'=ceE oooo1 Zpply Global Bit Error Jam | Bin| X W KHHANE, XN IO
+-(Z7] Fiber Connectivity {FICO |
3 D Fibre Channel - Avionics > FCoE 00002 Pass Through Jam | Hex || 300 ¥ e WA
+ D Fibre Channel Data Payl p | FCoE 0DODD3 Pass Through Jam w | Hex || 30 XX XX X
+-(Z7] Fibre Channel Generic £ | FCH 000000 Dass Through Jam Hex | o5 o M HY
+-(Z7] |EEE 802.2 Logical Link I Replace &b Jam
p FCH 000001 H
+-(Z7] Link_Control Frame {FC- | Zpply Global Bit Error Jam e LS LS B
+-(Z] SCSI aver Fibre Channe FCH 00000z Apply Global Replace Jam Hex | ¥ XX b ¢4 i
+-(_7] Serial ATA Over Fibre Cl | [=ca oooooz Apply Global &6 bit Jam Hex [ xx e XX X
=l FCP_XFER_RDY IU Pa Invert Jam ;
= = FCH 000004 - ; 5 H XK XX XX XX
I Fibre Channel - Audio Vi | Set Bits To 0's Jam =
I 1P Encapsulating Secur Bex | X xx X
[#-[771 FCoE Inttialization Protocol {FIF} | [=ce oooooa Pass Through Jam v | Hex [ 3x XX XX XX
3 [ ¥ annnni Daz= Thrannh Tam wll Bex I e v v vy i
-DR- J >
Current Trigger () s> MNumber of Header + Payload Dwords ;|32 3: Dword(s) (Dweord = 4 bytes)
Jam Behavior
+ Jam until end of trigger frame
" Execute full Jam pattern (Mote: This option will disable CRC passthrough and will automatically add GE CRC and /T/ at the end of the frame)
o | ey | _ome
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The 10GigE window always shows Jam definitions for the header and 4096 payload words (for the
maximum supported 16 Kilobyte jumbo frames). If the frame that is Jammed has |ess than 4096
payload words, the extra Jam definitions do not take effect. The Jammer does not support 10GigE
frames larger than 4096 payload words.

Notice the first line of the Jam Definition (Ether 0001) has only the first two bytes of the
Destination Address header field. Thisisto visually orient the frame in the same manner asthe
Arm and Trigger Condition windows.

Similar to defining an Arm or Trigger Condition, there are two ways to specify your frame Jam
Definition. One way isto load atemplate from the Template Library tree, and the other way isto
manually specify bitsin the frame.

To use atemplate:
1 Highlight atemplate in the Template Library tree on the left side of the window.

Tree View is structured similar to the display on the right side of the Arm and Trigger
Condition windows. You can make selections from the tree; this creates the appropriate
Replace Jams.

2 Click the doubleright arrow to display the Jam definition on the right side of the window.

Notice the special choice at the bottom |eft, “ Current Trigger.” Thisis acopy of the frame
condition you have specified for the Trigger. Click the double right arrow to use this.

When you use atemplate, the Jam definition is populated with Replace Jams of the specified data,
while all other bits are passed through.

To manually edit the values, enter avalue into the byte field. An X in a nibble passes the original
value through.

Selecting the Replace 8b Jam Mode radio button opens adialog that allows you to replace an
entire frame either by using atemplate or manually entering values. The Replace 8b Jam Mode
dialog also contains a view of the frame contents, similar to those seen the Arm and Trigger
Condition windows. These values correspond to the hex values defined in the center column.
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Figure 182: Replace 8b Jam Mode

¢

£ VLAN A ¢ All Jam Modes @ Replace Jam Mode
+-(Z] ATA aver Ethemet (AoE)
+-[[3) Address Resolution Protocol (ARF) _Index Hex _* | = Data Link Control (DLC) ~
-1-(Z3 FCoE DLC 000000 W Destination
I FCoE frame DLC 000001 HHE Source
+-{1] Pre-T11 Fibre Channel over Ethemet (FCoE ;g:_”ggggi g{;‘ ;ﬁ: g E +) EtherType = 0xB306 FCoE
=1+ T11 Fibre Channel over Ethemet (FCoE) (L rooE 00001 lx X2 %X X% —- Fibre Channel over Ethernet (FCoE)
+-(_] Basic Link Services (FC-FS) e o — Wer
+-(Z] Bdtended Link Services (FC-LS) FCoE 00002 [¥X XX XX K¥ +- 30F
+-([3) FC Switch Fabric Services (FC-S\W) FCH 000000 |44 XX EX X -|- Fibre Channel (FC)
+-(Z] FC Virual Interface (FC-VI) FCH 000001 |[¥¥ XX XX XX +- RCtl = Ox44 VidUData
+-(Z] Fiber Connectivity (FICON) FCH 000002 |80 X¥ XX XX +-0_ld
%[ Fibre Channel - Avionics (FC-AE) FCH 000003 [RX XX 00 00 + C3_CTL
FCH 000004 |¥¥ XX XX X 5 1
+-(Z7] Fibre Channel Data Payload FoH 000005 lkx %% =X X _| .
+-(Z7]) Fibre Channel Generic Services (FC-GS FC-AV 0000 b xE xx xx +-Type = 0x80 FC-AV Container
+ (1 |EEE 802.2 Logical Link Control (LLC) B S ———— + F_Ct
+-(Z Link_Control Frame {FC-FS} FC-AV 0002 |33 30 330 3 SEQ_id
+-(Z] SCSI aver Fibre Channel Protocal (FCP FC-2V 0003 [¥X X HX XX +- DF_Ctl
+-(Z7] Serial ATA Over Fibre Channel (FC-SAT FC-RV 0004 [EX ¥¥ XX XX SEQ_Cnt = 0x0000
= FCP_XFER_RDY IU Payload ;E::j 333: § ﬁ g ﬁ | 0X_ld
= Fibre Channel - Audio Video I_FC-A‘u"_} S S RX_id
IH IP Encapsulating Security Payload (ESI e [ —— PARA
+-(Z7] FCoE Initiglization Protocal {FIP) B FO-2V 0009 [xx xw wx X = Fibre Channel - Audio Video (FC-AV)
- > Fo-2V 0010 o ¥ %% xx - Container Header (Simple Mode)
FC-LV 0011 (33 3 M Container Count
_OR- FC-AV 0012 |¥¥ X H¥ X j Clip ID e

Selecting the All Jam Modes radio button opens a dialog that provides the following choices for
each word in aframe on the Header/Payload tab:

Replace 66 bit - Thisfunction allows individua bits to be set to 1, set to 0 or passed through
unchanged according to the Global 66 Jam option defined on the Global tab.

Apply Global Replace Jam - Thisfunction allows individual bitsto be set to 1, set to 0 or passed
through unchanged according to the Global Replace Jam option defined on the Global tab.

Invert Jam - Invert defined bits and pass through the rest. Enter 1s at the appropriate bit locations.
Pass Through Jam - Pass through the current word unchanged.

Replace 8b Jam - Replace nibbleswith new values. Each drop-down represents a byte so you can
replace a byte with a standard Ordered Set. If you choose User-defined, you can specify any K/D
character. To edit these values, enter avalue into the byte field or double-click to display the
Binary Editor. If you specify abit asa0 or 1, you must specify the values of the other three bitsin
that nibble also. Any nibbles with an X are passed through.

Set Bits To Os Jam - Set defined bits to Os and pass through the rest. Enter Os at the appropriate bit
locations.

Set Bits To 1s Jam - Set defined bitsto 1sand pass through the rest. Enter 1s at the appropriate bit
locations.

Apply Global Bit Error Jam - Apply the Global Bit Error function set on the Global tab.

Insert Code Violation Jam - Introduce a predefined, fixed code violation to a byte in that word.
Which byte is corrupted depends on the alignment orientation of the frame. The Jam Definition of
the word before a Code Violation Jam must always be a Pass Through Jam. A Code Violation Jam
cannot be placed in the first word of aframe (Ether 0001).
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Tree View - Another way to manually edit or view your Jam Definition is to click the Switch to
button at the lower right corner to toggle between List View and Tree View. The List View
interface is described in the procedures in this chapter. Tree View is structured similar to the
display on the right side of the Arm and Trigger Condition windows. You can make selections
from the tree; this creates the appropriate Replace Jams.

Using the Embedded Protocol(s) Tab for Gigabit Ethernet

Figure 183 shows the Embedded Protocol(s) tab for Gigabit Ethernet. The available functions are
described in this section.

Figure 183: Gigabit Ethernet Embedded Protocol(s) Tab

A Jammer - 10 GigE Frame - Jam B Definition

Name : |ARF Reply

Delimiters/CRC | Embedded Protocol(s) | Header/Payload | Global
Recalculate Checksum
[] Recalculate IF checksum for valid IP embedded frames
Recalculate TCP checksum for valid TCP embedded frames
() Max Ethernet frame (1536 bytes): Total latency = 2.4 us
() 3K Jumbo frame (3040 bytes): Total latency = 8.4 us
() 16K Jumbo frame (16376 bytes): Total latency = 14.3 us

Jam Behavior

(®) Jam until end of trigger frame

[ Save ] [ Load ] oK ] [ Apphy ] [ Cancel

Recalculate Checksum
Select the check boxes to choose recal culation of IP and TCP checksums.
Recalculate IP checksum for valid IP embedded frames

Checking this option replaces the 1P checksum in the Jammed frame with arecal culated value. For
the checksum to be inserted properly, the frame, after Jamming takes place, must have a Gigabit
Ethernet header EtherType field value of 0x0800 and avalid IP header IHL field.
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Recalculate TCP checksum for valid TCP embedded frames

Checking this option replaces the TCP checksum in the Jammed frame with a recalculated value.
For the checksum to be inserted properly, the frame, after Jamming takes place, must meet the
same requirements asthose listed for the I P checksum, and, in addition, have an accurate | P header
Total Length field, an IP header IP Protocol field value of 0x06, and avalid TCP header Data
Offset field.

Also, the Jumbo Frames setting (see “ GigE Jumbo Frames’ on page 25) must be correct for the
TCP checksum insertion to work. Each setting shows the frame size limits as well asthe
corresponding latency.

The TCP checksum recalculation is not available when using the Repeat Jam feature.

Replace Frame with Truncated Frame

This option truncates the target frame to a shorter length and sends Idles/I/ on top of the remainder
of the target frame.

In the Truncate Frame Options window:
1 Choose the type of payload you want to truncate from the drop-down menu:
» Gigabit Ethernet

- IP
. TCP
. FCoE

2 Enter the number of bytes you want the payload to be truncated to (this does not include the
CRC or other delimiters).

Gigabit Ethernet Payload

For a Gigabit Ethernet payload, the Number of Payload bytes setting specifies how many bytes
to leave after the Gigabit Ethernet header (the first 14 bytes of the frame). You can specify from 0
to 1500 bytes. If the target frame is shorter than the specified number of bytes, then no Jamming
occurs. You aso have the option to replace the | P checksum with arecalculated value, which also
automatically updates the IP header Total Length field.

For any successful truncation, the Gigabit Ethernet CRC is aways replaced with a recal culated
value.

IP Payload

For an IP payload, the Number of Payload bytes setting specifies how many bytesto leave after
the IP header. You can specify from 0 to 1480 bytes. You also have the option to replace the IP
checksum with a recalculated value, which also automatically updates the | P header Total Length
field.
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For the truncation or the IP checksum/IP header option to work properly, there are some
regquirements of the incoming target frame. The frame must have a Gigabit Ethernet header
EtherType field value of 0x0800, avalid IP header IHL field, and avalid IP header Total Length
field. If the Jammed frame is shorter than the specified number of bytes, then no truncation occurs,
but the IP checksum can be recalculated if you select it.

For any successful truncation, the Gigabit Ethernet CRC is always replaced with a recal culated
value.

TCP Payload

For aTCP payload, the Number of Payload bytes setting specifies how many bytesto leave after
the TCP header. You can specify from 0 to 1460 bytes. You also have the option to replace the IP
checksum with a recalculated value, which also automatically updates the | P header Total Length
field.

Each setting shows the frame size limits as well as the corresponding latency. In addition to these
limits, the target frame must have an | P header | P Protocol field value of 0x06, avalid TCP header
Data Offset field, and avalid IP header Total Length field. If the Jammed frame is shorter than the
specified number of bytes, then no truncation occurs, but the IP checksum can be recalculated if
you select it.

For any successful truncation, the Gigabit Ethernet CRC is automatically replaced with a
recalculated value.

FCoE Payload

For an FCoE payload, the Payload Dwords setting specifies how many Dwords (Dword =
4 bytes) to leave after the FCoE header. You can specify from 1 to 4096 Dwords. You also have to
specify an EOF for the FCoE frame.

For any successful truncation, both the FCoE and the Gigabit Ethernet CRCs are always replaced
with arecalculated value.

Replace Frame with Idles

This option replaces the target frame with /1/ Ordered Sets in the 10GigE Jammer. There are no
options to set for this Jam.

Figure 184: 10GigE - Replace Frame with Idles

-
\lj) Replace Frame with |dlez has no options to get,
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Insert Frame

This option alows you to insert a 10GigE frame after the triggered frame. You can define the
header and the payload using the Template Tree on the left pane, or you can manually define the

frame.

Figure 185: 10GigE Jam -
/7 Jammer - 10 GigE Fr

Decode Switches

Insert Frame Window

Mame |FCP_XFER_RDY I Payload

Frame size: I1516 33 bytes

EH(3 User Library
I Any Ethemet Frame

I FCP_XFER_RDY IU Payload
(=120 Finisar Library

E[ Serial ATA Over Filare Channel (FC-

Index

I Hex |

ILC 0000000 00
ILC 00000
ILC 0000000 00 o0

FCoE 0000(29 06 00
FCoE 0000(00 00 00

=) Data Link Control {DLC)
- Destination = ¥erox00:00:00
~Source = Xerox00:00:00

. B EtherType = 0Ox8508 FCOE

= Fibre Channel over Ethernet (FCoE)

n
i
i
&3 FCoE 0 : =
S O FP FCoE 0000(00 00 00 0 ooover o= D _
2@ P FCoE 0000(00 00 00 2 . ®80F = [x2E SOFI3
e FcH 0000005 00 00 O =-Fibre Channel (FC)
B-IPG FCH 0000000 00 00 0 T ——— A
@-0isCs| FeH 00000[00 00 00 0 5 _ ¥
&0 Pause FcH 00000[00 00 00 O - =Dl = Dx000000
- FCH 00000|00 00 00 O - mCECTL = 0x00
= UoP FCH D0O00|O0 00 00 O . ®m5d = 0x000000
[0 VLAN FCP 00000(00 00 00 O @ Type = 0x00 Basic Link Service
(3 Data Link Control (DLC) FCP 00000(00 00 00 O W FCH = 000000
Ed Inter-Switch Link (15L) FcP 00000(00 00 DO 0 SEQ E———
I Arty Ethemet Frame F¢ 00000000 00 00 0 3 i
¢ F¢ 000000|00 00 00 O } BRDRECH o= 500
> FC 000000(00 00 00 O .~ ~5EQ_Cnt = 0x0000
FC 000000(00 00 00 0 .~ ~O¥Jd = 0x0000
<< F¢ 00000000 00 00 O . SRX.d = 0x0000
P 000000(00 00 00 0 L pARA = x00000000
= mpm < ror e o s
e tohtoslas oo o0 o ~DATA_RO = (x00000000
Fe 000000|00 00 00 0 i ;-BURST_LEN = [Ox00000000
FC 000001(00 00 00 0 - Fibre Channel (FC)
Fc 00000100 00 00 4O = Fibre Channel over Ethernet (FCoE)
;z gggggi gg gg ggg . FC-CRC = 0w4595D24F (Carrect)
F¢ 000001|00 00 00 O | BEOF = D@2 EOFt
Fc 000001(00 00 00 0 =-End Of Frame
| LCRC = OxA4715F94 (Correct)
Double click on a byte field to open the Binary Editor
4| I _;_l Recalculate CRC{s)/Checksum(s) |
Load oK | Apply | Cancel |

To use atemplate, click aframe template from the User Library or the Viavi Library in the left
pane, then click the double right arrows to apply the template. The frame header and payload

information appears on the right side of the window.

To manually define aframe, type hexadecimal values directly into the center column of the

window. To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 186). In the hex view, partially defined hex characters appear as question marks; x001=>
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Figure 186: Binary Editor Dialog
2

‘ YWalue : 00 | hask : 00

(0]:4 I Cancell

Theframe sizeisindicated at the top of the window. You can adjust the frame size within the
limits defined by the protocol and frame content.

The software automatically recal cul ates the applicable CRCs, and checksums each time you
change the frame. If the CRC or checksum isincorrect, an entry is displayed in the frame contents
next to the incorrect CRC or checksum showing the correct value of the CRC. To apply the correct
recalculation of the CRC and checksum, click the Recalculate CRC(s)/Checksum(s) button at
the bottom of the Jam Definition window.

Decode Switches Menu

Some templates allow you to specify decode switches. When you load a template that has this
option, the Decode Switches Menu appears in the upper left corner of the window. The decode
switches provide detailed contextual options for decode; for example, further decode of response
and data frames. The Decode Switches menu is context sensitive and will only show the decode
options available for the specific template you are creating.

Note: Once the Decode Switches menu appears, it remains visible. However, if you load a
template that has no decode options, the menu is greyed out and inactive.

The Decode Switches menu isintended to help you create a user-defined template. When editing
aUser Library template, Decode Switches are stored inside the template so they are still ON the
next time you open this particular template.

Decode switches allow you to further decode Response and Data frames that can't be decoded
without knowing what the associated command frame is. Below is a description of the switches
available for Jammer’s Trigger and Insert Frame conditions:

FCoOE Interpretations

This menu is available for FCoE frames. Fibre Channel over Ethernet (FCoE) is the proposed
mapping of Fibre Channel over selected full duplex IEEE 802.3 networks. The Auto-Detect
FCoE setting automatically detects the version and is the default decode switch. The
auto-detect mode works on a per-FCoE frame basis. It assumes that the FCoE frame reserved
bits are set to zero and detects which FCoE specification is in use depending on where the
zeroes are. If you end up with multiple errors and erroneous decoding of the FCoE frames, it is
because the auto-detect mode assumptions do not work with your particular trace. This
reguires that select manually which FCoE specification to use. Available settings are:

* Auto-Detect FCoE
Automatically detects the specification version by looking at the frame header.
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e T11 FCoE (Latest)
Selects the latest draft of the T11 standards committee specification as of this Xgig
Analyzer release date.

* Pre-T11 FCoE Draft
Selects the pre-T11 standards committee draft, 07-303vO0.pdf.

FC-ELS Accept Interpretation

This menu itemis available for FC-EL S (Fibre Channel Extended Link Services) Accept
frames. It contains alist of the possible Link Services Accept frame formats.

Saving a Frame

If you create aframe that you want to save and make easily available for future use, you can save
it into the “User Library” folder in the Template Library tree. To do this:

1 Make sure the frame contents are displayed in the right pane.
2 Typeaname for the frame, and click the double |eft arrow button.

The frame appears in the User Library.

Duplicate Frame

You can duplicate the triggered frame and insert it after the frame. There are no options to set for
this Jam.

Figure 187: 10GigE - Duplicate Frame

Jammer - 10 GigE Frame - Jam A Definition [Ed

-
\!.J) Insert Duplicate Frame has no optiohs to set.

Insert Dword

This option allows you to insert a 32-bit word to the triggered frame at a particular offset. The
position of offset O begins after the preamble of aframe. The 32-bit datato be inserted is user
programmable. Only data characters can be inserted. The GE CRC, FCoE CRC, IP checksum are
automatically recalculated.
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Figure 188: 10GigE Insert Dword

7 Jammer - 10 GigE Frame - Jam A Definition

x|

Mame IInter—Switch Link (I5L) frame

DhWord walue to insert: IE IE IE IE

Oftset for DWord insertion: ||4

Ok |

=

Apply | Cancel

If the repeat jam option is used for an Insert Dword jam, the PG between frames must be greater
than minimum IPG. If the triggered frames are spaced by minimum I PG, the insertion process may
be aborted before the specified number of repeat jams, and you will receive an error notice.
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Chapter 7

Creating Jammer Test Configurations for 16G FC

In this chapter:

» Defining Your Own Test Configurations for 16G FC

* Using the Jammer Configuration Window for 16G FC
» Configuring the Arm Condition for 16G FC

» Configuring the Trigger Condition for 16G FC

» Configuring the Jam Definition for 16G FC
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Defining Your Own Test Configurations for 16G FC

Xgig Jammer lets you define your own test configurations and save them with or without hardware
available.

You can create a configuration from scratch, or you can open and edit an existing configuration.
Also, you can edit a configuration in edit only mode, which isindependent of any hardware, or
you can edit a configuration that is currently loaded to a Jammer device.
To edit a configuration in edit only mode:
>> Double-click on a configuration file in the Configuration manager.

or:

>> Right-click on the configuration file in the Configuration manager and choose Edit Jammer
Configuration from the context menu.

The edit only mode Jammer Configuration window opens (Figure 189).

Thiswindow allows you to set up your own Test Cases, name them, organize them, and save
them to files so that you can use them again.

Figure 189: Edit Only Jammer Configuration Window

#* 2 Ports Jammer 16G FC Configuration ( )
File

Jammer Test Suite

Frame

V_-
Replace Frame with Modified Frame v jer Domair

To start a configuration from scratch in edit only mode:

>> Select New Jammer Configuration from the context menu or the File menu (Figure 190) on
the Xgig Maestro menu bar. Then, select 16 Gig FC Jammer from the drop down menu.

or:
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>> Click the New Configuration icon at the top of the Configuration manager.

Figure 190: Maestro File Menu

Vi Xgig Maestro
File| Tools Window Help

| New Jammer File ’| Fibre Channel Jammer Configuration...
Open Jammer Canfiguration File... Gigabit Ethernet Jammer Configuration...
Recent Jammer Configuration Files » 10 Gigabit Ethernet Jammer Configuration...
Exit Basic SAS/SATA Jammer Configuration...
'l I TE T o6 P Advanced SAS/SATA Jammer Configuration...
\User Configurations\16 Gig FC\, | 16 Gig FC Jammer Configuration...r\ |
T by

To save your configuration in edit only mode:

>> Click Save at the bottom of the Jammer Configuration window or open the File menu on the
Jammer Configuration window and select Save Configuration or Save Configuration As.

Any changes you make have no effect on actual Jammer devices you control.

To edit a configuration that is|oaded to a Jammer port:

>> Click Configuration... in the device column.

or:

>> Right-click in the Parameters Status tabl e in the device column to open the context menu and
select Edit configuration.

or:
>> Click Operation in the device column to open the Operation dialog, then click Config.

The Xgig Jammer Configuration window in hardware edit mode is displayed (Figure 191).
Thiswindow allows you to set up your own Test Cases, name them, and save them to afile so
that you can use them again.

Click Apply or OK and Jammer accepts the changes. They are immediately reflected in the
Parameters Status table and affect the Jammer device the next time you run it.

To save your configuration edits:

>> Open the File menu at the top of the Jammer Configuration window and select
Save Configuration As... or Save Configuration.
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Figure 191: Xgig Jammer Configuration Window

File
Jammer Test Suite —————————————————————————————————————————————
% B %o B3 1|2 runtestsuteonce v
= . pes
Name
Mode
Arm
Trigger
Jam
Repeat
Timeout (hr:min:sec]
Pause (min:secims)
U;eﬂmUn.DovnHmede‘dkeysm i Totaltests:1

Using the Jammer Configuration Window for 16G FC

The Jammer Configuration window title bar indicates how many portsit is configuring, the
protocol, and the configuration file name, if any. If you are using hardware edit mode, the chassis
name, chassis number, slot number, and port number are also listed. The elements of the Jammer
Configuration window are described in the following sections.

Using the Jammer Test Suite Tools for 16G FC

The Jammer Test Suite (left pane) lists the series of Xgig Jammer testsin the order in which you
want them to execute. The suite includes one or more tests. The highlighted test appears as the
Current Jammer Test (right pane). Each test in the suite executes in sequence with atest reset time
of approximately 130 (200 max) milliseconds.
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Creating a Test Suite

When you create a 16G FC Jammer Test Suite, you use the toolbar in the Jammer Test Suite
section of the Configuration window (Figure 192).

Figure 192: 16G FC Jammer Test Suite Toolbar

Run test suite once

Jarnmer Test Suite
“.x: 2R AR L

Run kest suite ance
Repeat kest suite

The following list describes the icons on the toolbar:

Cut current test

Copy current text

Paste last test cut or copied

Add new test to bottom of stack

Insert new test before current test

Delete current test

Move current test down the stack

Move current test up the stack

2« AO B OB K

Toggle view

Run test suite once or Repeat test
suite

Removes the highlighted test and holds its contents in the
memory buffer.

Copies the highlighted test to the memory buffer.

Inserts the current memory buffer contents before the currently
highlighted test.
Adds a new blank test to the bottom of the suite.

Inserts a new blank test above the currently highlighted test.
Removes the highlighted test from the suite. If only one test is
present, then the contents of this test are cleared.

Moves the highlighted test down one in the test order.

Moves the highlighted test up one in the test order.

Toggles Test Suite between Card View and List View.

When you choose Repeat test suite, the tests run according
the settings you define in the Jammer Current Test window.

To duplicate atest at another point in the Test Suite:

1 Highlight the test you want to duplicate.

2 Click Copy.

3 Highlight the test in the suite that is just after the point where you want the duplicate test

inserted.
4 Click Paste.
The duplicate test isinserted.

Refer to “ Configuring the Arm Condition for 16G FC”, “ Configuring the Trigger Condition
for 16G FC” and “Configuring the Jam Definition for 16G FC” for information about

configuring each test.
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Using the Configuration File Menu
The File menu is the only menu on the menu bar (Figure 193).
Figure 193: Configuration File Menu

A 2 Ports Jammer 16G FC Con
File

Open configuration...
Import test from. ..
Export selected test. ..

Save configuration as...

Close

The choices are;

Open Configuration Open an existing . tsk configuration file.

Import to Selected Test Import a Test Case from a . tst file or an entire test suite, .tsk file, to
the currently highlighted position. A Test Case is one line in the Jammer
Test Suite.

Export Selected Test Export and save the currently highlighted test to a .t st file.

Save Configuration Save the entire Test Suite to the .t sk file you currently have loaded.

Save Configuration As Save the entire Test Suite to a .t sk file with a name you assign to it.

Close Close the Jammer Configuration Window.

Therecently used 16G FC Jammer configuration files appear in the file menu and are loaded when
selected.

Note: The . tst filesare only for storing individual Test Cases and swapping them between
=»| configuration files. You cannot load .t st files directly into a Jammer device on the Xgig
Maestro window.
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Using the Current Jammer Test Window for 16G FC

The graphicsin this section of the window represent the hardware configuration for the selected
test in the Jammer Test Suite (Figure 194).

Figure 194: Current Jammer Test Window

Mode

For 16G FC, Mode menus are available near the top of the Current Jammer Test window
(Figure 195) and also near the top of each Test Case in the Jammer Test Suite window
(Figure 196).

Theinput to path A (ontop) isaways port A and the input to path B (on the bottom) is always port
B. The external trigger input and output that are available on path A always are linked to the
domain shown on the Xgig Maestro window as “Domain of port A.” The trigger input and output
on the bottom on path B are in the “Domain of port B.”
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Figure 195: Mode Drop-down Menu in Current Jammer Test - Right Pane

Current Jammer Test : Tst of 1test
MName: Test?

Mode : | Am on A, then Trigger + Jam on A or Rollback to Am hd

Arm on A, then Trigger + Jam on A or Rollback to Am

Trigger + Jam on B

Am on B, then Trigger +Jam on B

Am on B, then Trigger + Jam on B or Rollback to Am

Am on B, then Trigger + Jam on A

Am on B, then Trigger + Jam on A or Rollback to Am

Am on A, then Trigger +Jam on B

Am on A, then Trigger + Jam on B or Rollback to Am v

Figure 196: Mode Drop-down Menu in Test Suite - Left Pane

—Jammer Test Suite

£ || Bun test suite o v

Marne | j
Mode -
i MNao Jamming (Skip Test Case) -
— {Trigger+ Jaman A —
Trigger Arm on A, then Trigger + Jam an A
Jam Arman A, then Trigger + Jam on A ar Rollback to Arm

Trigger + Jamon B
R t
L Arm an B, then Trigger + Jam on B b
Timeout (AEmin: |f Ann an B, then Trigger + Jam on B or Raollback ta A

Arm on B, then Trigger + Jam on A hd

Reverse

You can reverse the direction of the jam by selecting the Reverse button.

Arm and Trigger

To define Arm and Trigger conditions, select a respective Type from each drop-down menu. Then
click the Arm or Trigger button to open the corresponding definition window.

You can use an external input as an Arm condition. Check Trigger from Domain A (or B) to enable
this feature. You must put the corresponding Jammer port into adomain for thisto work properly.

The Trigger event can be in the next Dword after the Arm event in the traffic stream.

Jam

To define a Jam:
1 Select a Type from the drop-down menu, if available.
2 Click the Jam button to open the Jam Definition window.

The Jam Definition specifies the modifications to be made to the traffic matching the Trigger
Condition.
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In addition, the Jammer port can trigger out to the Domain it isin when a Jam takes place.
Check Trigger Domain A (or B) upon Jam to enable this feature.

Note: If you use an external trigger input to define the Arm condition, then you cannot select
=»(  the externa trigger output for that path in that Test Case, and vice versa. For information
regarding using the trigger input and output during a Test Case, refer to “ Using Domains and
External Triggering” on page 291. However, you can use an external trigger in on port A with
an external trigger out on port B, and vice versa. Figure 197 shows an example.

Figure 197: Trigger In and Trigger Out

Replace EOF with Idle
Arm on B, then Trigger + Jam on A lg

—

Replace Frame with Modified Frame lg []
replace EQF with Idls|
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Rollback

The Rollback option defines the time or Dword count parameter between the Arm and Trigger
events. If the Trigger does not follow the Arm event in the allotted time or Dword count, the
Jammer begins looking for the Arm event again. Click Rollback to display the dialog shown in
Figure 198.

Note: Thisvalueissaved in terms of Dwords, not time, so keep thisin mind if you save a
Test Case using adevice running at 3.0 Gbps and later open the configuration on a Jammer
running at 1.5 Gbps.

Figure 198: Rollback Condition Dialog

= 'Ei
| Rollback to Am after this marny... N
2147483647 % |x [8 bytes]
which represents
10092173.14 us @ 14.025 Gbps

Timeout

The timeout option defines the period of time to wait for a specified test to complete before
aborting and proceeding to the next test in the suite.

To set the timeout:
1 Click Timeout to display the dialog box in Figure 199.
2 Check Enable Timeout.

3 Enter the hours, minutes, and seconds you want to wait.

Figure 199: Timeout Dialog

Enahble Timeout
’—éo:,'»ﬁggfetﬁ?fﬁ;mt = 1 = O = =
Cﬁncell
4 Click OK.
Repeat

Click Repeat to open the dialog shown in Figure 200. The Repeat M ode setting allows you to
configure what is repeated when using an Arm condition. The first option means the Jammer will
match the Arm condition once, then will repeat matching the Trigger condition as specified by the
Repeat Count setting below. The second Repeat Mode option means that the Jammer must match
the Arm condition each time before looking for a Trigger.
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Figure 200: Repeat Test Dialog

Test Case Repeat settings m
—Repeat Mode

% Repesat Arm -> Trigger-> Jam

— Fepeat Count

(" Testonce (Don't repeat the Test Case)

(s Test I2 times (including the firsttime )

Repesat the Test Case forever [ Stop only on Timeout, Skip
button or Stop button )

| cancel |

Pause

Click Pause to open the dialog shown in Figure 201. The Pause setting allows you to insert a
pause before the beginning of atest case.

Figure 201: Pause Test Dialog
_—

Enable Pause

Tnfait 1 Fmin | Tlsec |0 T ms before test starts

You can a so configure options for each Test Case directly in the Test Suite, instead of clicking in
the Current Jammer Test pane. Click on the area of the Test Case you want to modify to open the
corresponding dialog (Figure 202).
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Figure 202: Configuring Options Directly in the Test Suite

#7 2 Parts Jammer 16G FC Configuration ( )
File
Jammer Test Suite

d Bl Eag & LT

Mame i Replace EOF with Idle
Mode Arm on B, then Trigger + Jamon A
Arm iE,

Run test suite ance =
Trigger + Jam on B 2l Reverse |

Timeout (hr:min:sec)
Pause (min:sec:ms)

Name Delete one frame
Mode Trigger + Jam on B
Arm
Trigger
Jam
Repeat
Timeout (hr:min:sec) Ty | [
Pause (min:sec:ms]
Name |Trigger on SOFn3

< ¥

USB“‘EU{J.MHmiﬂ End keys to navigate -EEIEE_
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Configuring the Arm Condition for 16G FC

The 16G FC Arm condition recognizes specific ordered sets, control characters, or frames.

In 16G FC, you can select from the following:

Frame - Allows you to specify the 16G FC header and up to 114 bytes of payload

Ordered Set - Provides you with predefined ordered sets, or alows you to define afour byte
ordered set

Control Character - Allows you to choose from pre-defined control characters
SOF - Allows you to arm on the SOF
EOF - Alowsyou to arm on the EOF

You can save an arm or trigger condition asa . jmt file by clicking the Save button in the Arm or
Trigger window. You can load a . jmt file by clicking the Load button in the Arm or Trigger
window.

Depending on the Mode you select, the appropriate graphic diagram shows the Trigger and
optional Arm conditions, along with the Jam event. If the Mode you select does not include an
Arm condition, the Arm button is disabled.

To set Arm conditions:
1 Seect Frame, Ordered Set, Control Character, SOF, or EOF from the Type drop-down menu

in the Arm section of the Current Jammer Test window.
Click on the Arm button to open the Arm window.

The window for the condition is displayed (Figure 203). If you are in hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

Set the values as required to specify the Arm condition as part of aunique Arm and Trigger
sequence for the specific test.

The following sections describe the avail able values.

Setting Frame Conditions for 16G FC Arm

You can specify frame conditions in two ways (Figure 203). One way is to load atemplate from
the Template Library tree, and the other way isto manually specify bitsin the frame.
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Figure 203: Gigabit Ethernet Arm Window for Frames

A Jammer - 16G FC Frame - Arm A Definition

Name : |FC Switch Fabric Services (FC-5W) frame |

IBI AUTH_ILS Message (AUTH_ILS

I Check E_Port Connectivity (CEC—
NI Check Policy Summary (CPS) - &
Il Coalesce Inter-Switch Registerec
IN Detect Queued Class 1 Connecti
Il Disconnect Class 1 Connection (
I Distribute Registered Link Incider
M Comain Identifier Assigned (DI1A)
N Enhanced Acquire Change Auth
IE Enhanced Release Change Auth
INI Enhanced Stage Fabric Configur
N Enhanced Update Fabric Corfigu
IEl Exchange B_Access Parameter
I Exchange Fabric Parameters (EF
I Exchange Link Parameters (ELP;
I Exchange Switch Capabilities (E!
I Exchange Switch Support (ESS) 4
< | >

Pld 00000%

| 2 Index Hex # | = Fibre Channel (FC)
SOF
=+{Z3 User Library ~ SoF 000000 RCHl
I Ay Frame = FCH 000000 D
] FCH 000001 —
=-(Z] JDSU Library FCH 000002 CS_CTL
(23 Brocade XI5L FCH 000003 S_id
(2 Encapsulation Header (Enc_Header) FCH 000004 Type = 0x22 FC-S5W
(2] Extended Link Services (FC-LS) FCH 000005 F_Ctl
=+{Z3 FC Switch Fabric Services (FC-SW) EC-8W 0000 SEQ_id
IHI FC Switch Fabric Services (FC-S Fld 00oooo DF_ctl
(23 Stage Fabric Configuration Upda Ei: ggggg; SEQ_Cnt = 0x0000
(23 Switch Fabric Intemal Link Servic £1d 000003 0X_id
(23 Switch Fabric Intemal Link Servic pld 000004 RX_id
Nl Acquire Change Authorization Re ©ld 000005 PARA

[=- FC Switch Fabric Services (FC-SW)

A
W

I Authertication Special Frame Re Fld 000007 SW_ILS
I B_AUTH_ILS Message (E_AUTI Eld 000008 XX XX XX XX payload
I Buid Fabric (BF) - Gx17 Fla 000009 KX XX XX X

Bld 000010 | ¥ ¥ EX

Pld 000011 |3 ¥ ¥ HEX
Pld 000012 [H3 X XX EX
Pld 000013 [¥X XX XX XX
Pld 000014 [XX XX XX XX
Pld 000015 |[HX XX HX XX
Pld 000016 |[HH XX HX XX
Pld 000017 |[EX HX HX XX
Dld 000018 |3 ¥ ¥ HEX
Pld 000019 M X HM EX
Pld 000020 [BX XX XX XX
Dld 000021 M HX HX XX
Dld 000022 (M X HX XX
Dld 000023 |[HH HX HX XX

v

Double click on a byte field to Dperﬁhe Binary Editor
Enter X's to pass through (nct medify) bits or bytes

[] Use inverse of condition specified {.e. NOT)

To use atemplate:

1 Select atemplate from the Template Library tree on the left.
2 Click the double right arrow button to set the Trigger Condition.
The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 204). In the hex view, partially defined hex characters appear as question marks:
X001=?
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Figure 204: Binary Editor Dialog

5
e [ I [ [

‘ Walue: 00 | hdask : 00

Ok I Cancell

Another way to manually edit the frame condition is to make selections from the tree view in
the right window pane.

Saving a Frame Condition

If you create a frame condition that you want to save and make easily available for future use, you
can saveit into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double |eft arrow button.

Frame conditions have the option of “Use inverse of condition specified (i.e.,, NOT).” When you
check this option, it means that the first frame encountered that does not match what you have
specified creates a“ condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
a so shown on the Jammer Configuration window under the Mode selection, and on the main Xgig
Maestro window.

Setting Ordered Set Conditions for 16G FC Arm

You can choose from a predefined Ordered Set (LF or RF) or choose user-defined (Figure 205).
All choices are four bytes. You can select either /Q/ or /Fsig/ for the first byte of a user-defined
ordered set. You can enter hex values for the remaining three bytes.

To edit the values:
>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Figure 205: 16G FC Arm Window-Ordered Sets

# Jammer - 16G FC Ordered Set - Arm A Definition

Mame: | Am Condition|

UserDefined  w

// w||og | oof |01

(o [ ) o] ) (o]
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Aswith frame conditions, you can specify an optional name at the top of the window. Thisnameis
also shown in the Jammer Configuration window under the Mode selection and on the main Xgig
Maestro window.

Setting Control Character Conditions for 16G FC Arm

You can choose from any standard one byte Control Character (Figure 206). The field below the
drop-down menu shows the hex value of the Control Character selected.

Figure 206: 16G FC Arm Window Control Characters

# Jammer - 16G FC Control Character - Arm A Definition #¢ Jammer - 16G FC Control Character - Arm A Definition

Name - |Ar|1'| Condition | Name : |AI'ITI Condition |

] [ Cancel ] ’ Save ] [

Iype: | Frame

| [ 2oy | [ cancel

Setting SOF Conditions for 16G FC Arm

You can choose from a predefined Ordered Set representing the SOF or choose user-defined
(Figure 207). All choices are four bytes. You can select either /Q/ or /Fsig/ for the first byte of a
user-defined ordered set. You can enter hex values for the remaining three bytes.

To edit the values:
>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Figure 207: 16G FC Arm Window-SOF

A Jammer - 16G FC SOF - Arm A Definition

Name - |Arn'| Condition| |

SOFi2 v

FB |BS |55 |45

’ Save ][ Load ] [ QK ]’ Apply ]’ Cancel ]

Aswith frame conditions, you can specify an optional name at the top of the window. Thisnameis
also shown in the Jammer Configuration window under the Mode selection and on the main Xgig
Maestro window.

216 Xgig Jammer and Delay Emulator User Guide



Configuring the Arm Condition for 16G FC Creating Jammer Test Configurations for 16G FC

Setting EOF Conditions for 16G FC Arm

You can choose from a predefined Ordered Set representing the EOF or choose user-defined
(Figure 208). All choices are four bytes. You can select either /Q/ or /Fsig/ for the first byte of a
user-defined ordered set. You can enter hex values for the remaining three bytes.

To edit the values:
>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Figure 208: 16G FC Arm Window-EOF

A’ Jammer - 16G FC EOF - Arm A Definition

Mame : |Am Condition|

EOR W
85 |75 |75 |FD

[ Save ]’ Load ] ’ OK ][ Apphy l’ Cancel ]

Aswith frame conditions, you can specify an optional name at the top of the window. Thisnameis
also shown in the Jammer Configuration window under the Mode selection and on the main Xgig
Maestro window.
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Configuring the Trigger Condition for 16G FC

The 16G FC Trigger condition recognizes specific block type fields, ordered sets, control
characters, frames, SOP, and SOP.

In 16G FC, you can select atrigger from the following options:

Frame - Allows you to specify the 16G FC header and up to 114 bytes of payload

Ordered Set - Provides you with predefined ordered sets, or allows you to define afour byte
ordered set

Control Character - Allows you to choose from pre-defined control characters
SOF - Allows you to trigger at the SOF

EOF - Allows you to trigger at EOF

66-hit Block Payload for Ordered Set

Depending on the Mode you select in the Jammer Configuration window, the appropriate
graphic diagram shows the Trigger and optional Arm conditions, along with the Jam event. If the
Mode you select does not include an Arm condition, the Arm button remains disabled.

To set Trigger conditions:

1 Open the Type drop-down in the Trigger Condition window, and select Frame, Ordered Set,

Control Character, SOP, EOP, or 66-hit Block Payload for Ordered Set.
Click the Trigger button in the Xgig Jammer Configuration window.

The window for the condition is displayed (Figure 209). If you are in hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

Set the values as required to specify the Trigger condition as part of aunique Arm and Trigger
sequence for the specific test.

The following sections describe the avail able values.
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Figure 209: 16G FC Trigger Window for Frames

Name : |Fibre Channel Data frame

=23 User Library

I Any Frame

=23 JDSU Library

<

{21 Brocade XISL

(2] Encapsulation Header (Enc_Header)
(2] Bdtended Link Services (FC-LS)

[Z FC Switch Fabric Services {FC-SW)
(23 FC Virtual Interface (FC-VI)

(23 Fiber Connectivity {FICON)

{2 Fibre Channel - Avionics (FC-AE)

=23 Fibre Channel Data

M Fibre Channel Data frame

{2 Medusa Labs Tools Signatures
(2] Fibre Channel Generic Services (FC-GS)
(23 Framing and Signaling (FC-FS)
(2 Inter-Fabric Routing Header {IFR_Heade
(2 IP Over Fibre Channel {IPOverFC)
(23 SCSI over Fibre Channel Protocal (FCP)
(22 Serial ATA Over Fibre Channel (FC-SAT/
(2 Virtual Fabric Tagging Header (VSAN)

Il FCP_XFER_RDY IU Payload

N Fibre Channel - Audio Video (FC-AV)

I Any Frame

>

<

Indes

N
2

S50F
FCH
FCH
FCH
FCH
FCH
FCH
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld
Pld

000000
000000
000001
000002
000003
000004
000005
000000
000001
000002
000003
000004
000005
000008
000007
000008
000003
000010
000011
000012
000013
000014
000015
000018
000017
000018
000013
000020
000021
000022
000023
000024

R EEEEEEEE R
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v

[=)- Fibre Channel (FC)

o] B B B

[

SOF
RCHl =
D_id
CS_CTL
S id
Type
F_ctl
SEQ_id
DF_Ctl
SEQ_Cnt
0x_id
RX_id
PARA

0x01 FC4SData

Payload

Double click on a byte field to Dperﬁhe Binary Editor
Enter X's to pass through (not modify) bits or bytes

[] Use inverse of condition specified {.e. NOT)

OK

][ Apply ][ Cancel
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Setting Frame Conditions for a 16G FC Trigger

You can specify frame conditions in two ways. One way isto load atemplate from the Template
Library tree, and the other way isto manually specify bitsin the frame.

To use atemplate:
1 Select atemplate from the Template Library tree on the left.
2 Click the double right arrow button to set the Trigger Condition.

The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 210). In the hex view, partially defined hex characters appear as question marks:
X001=?

Figure 210: Binary Editor Dialog
ﬂ
FEEF FERR

‘ Value : 00 | Mask - 00

0K I Cancell

Another way to manually edit the frame condition is to make selections from the tree view in
the right window pane.

Decode Switches Menu

Some templ ates allow you to specify decode switches (Figure 211). When you |oad atempl ate that
has this option, the Decode Switches Menu appears in the upper left corner of the window. The
decode switches provide detailed contextual options for decode; for example, further decode of
response and data frames. The Decode Switches menu is context sensitive and will only show the
decode options available for the specific template you are creating.

Note: Once the Decode Switches menu appears, it remains visible. However, if you load a
template that has no decode options, the menu is greyed out and inactive.

The Decode Switches menu isintended to help you create a user-defined template. When editing
aUser Library template, Decode Switches are stored inside the template so they are still ON the
next time you open this particular template.

Decode switches alow you to further decode Response and Data frames that can't be decoded
without knowing what the associated command frame is. Below is a description of the switches
available for Jammer’s Trigger and Insert Frame conditions:
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FC-SW Accept Interpretation

This menu item is available for FC-SW (Fibre Channel Switch Fabric Internal Link Service)
Accept frames. It contains alist of the possible Switch Link Service Accept frame formats.

Figure 211: Decode Switch Options for FC-SW Accept Interpretation

# Jammer - 16G FC Frame - Trigger A Definition

Decode Switches

FC-SW Accept Interpretation  » WRRELGE
; | Accep EFMD
Accept
Accept ACA | W = Fibre Ch L(FC
=
! Accept ASF Index Hex &) = Plr__l r:oF annel (FC)
3 FC Swich Fabric § Accept AUTH_ILS SOF 000000 |¥X ¥¥ ¥X XX I;?_I i
I FC Switch Fabi Accept B_AUTH_ILS ::g gggggi g ﬁ ﬁ ﬁ - D_ld
e ol — ic| AcceptBF
i |_—'| Stalge Fab”? C FCH 000002 |22 ¥E XX X - C5_CTL
=+ |__'| Switch Fabric ||  Accept CEC FCH 000002 [33¢ 3 00 oo 5. d
[-[C] Switch Fabric ||  AcceptCPS FCH 000004 [HX XM XX XX H-Type = 0x22 FC-SW
~I Acquire Chang]  Accept CSWR FCH 000005 M3 ¥ ¥ M2 - F_C
I AUTH_ILS Me,  Accept DIA PN OO0 Al XK XE XK -~ SEQ_W
~IHI Authertication|  Accept DRLIR ig_gx gggf g ﬁ g $ - DF_Ct
_gW 0002
s | B__AUTH__IL{SI Accept DSCN Rl S DA .-~ SEQ_Cnt = 0x0000
I Buid Fabric (Bl acceptEACA FC-SH 0004 [KX XX XX XX - 0X_d
- Check E_Port ( Accept EBP DPld 000000 |[¥X XX XX XX i~ RX_id
-1 Check Policy § Accept EFP £ld 000001 |33 ¥ H¥ XX Lo PARA
: d Pld 000002 [¥X ¥ ¥X XX = : i :
: Ec:li:cg Inter_ Accept ELP i GDD-’J-’J; B T = FC Switch Fabric Services (FC-SW)
: ect Qusued =
- Disconnect CIE ARDLRA ] Dld, 00000, XX XX KK - B;A;LHH_"S_S ':Hezii?eﬂmﬁ::gl-ln-lll__;m
I Distribuie Reqil  ACCEPLESC . Pld 000005 |¥¥ XX XX ¥X _J e % = =
4 o Accept ESFC Pld 000006 |¥X XX XX XX - AUTH_ILS Flags
I Domain Identif Pl ] Dld 000007 |50 3 XX MK [ AUTH Message Code
-l Enhanced Acg P pld 000008 [HX XX XX XX Protocol Version
I Enhanced Rely  Accept EUFC Pld 000009 |¥X XE X XX Message Length
[ Enhanced Stag  Accept EVFP Pld 000010 [¥X XX XX XX Transaction lentifier (T_ID)
I Enhanced Upg  AcceptFFI Ela oo jree ik o XK =- Message Payload
[ Exchange B_A&  AcceptLOOPD Pld 000012 |H¥ X XX XX Vendor 0 =
I Exchange Fabl  Accept MR S INONTORR R RR 2R Payload
I Exch Li k A t MRRA s s Y
4 ange Lnig - Accep Pld 000015 |[¥¥ XX ¥X XX
Il Exchange Swit  Accept RCA Pld 000016 [HX XX XX XX
- Bxchange 5wl Accept RCF Pld 000017 |KX XX XX XX
[l Exchange Vit Accept RDI Pld 000018 (KX XX XX XX |
: i Dld 000015 [¥¥ ¥E ¥ ¥
: EIE'S"‘ F:f['g}'“’g Accept SEC
: ello =
: | Accept STR
. - S b
I irter-Bwitch Re 1\ s rsc g i :
- Link State Ack/ Accept TCO Diouble elick on a byte field to open the Binary Editor
£ | Accept UFC Enter X's to pass through (not modify) bits or bytes
Accept ZCP
[] Use inverse of condition specif
Accept ZIR

Saving a Frame Condition

If you create a frame condition that you want to save and make easily available for future use, you
can saveit into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double |eft arrow button.

Frame conditions have the option of “Use inverse of condition specified (i.e.,, NOT).” When you
check this option, it means that the first frame encountered that does not match what you have
specified creates a“ condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
a so shown on the Jammer Configuration window under the Mode selection, and on the main Xgig
Maestro window.
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Setting Ordered Set Conditions for a 16G FC Trigger

You can choose from a predefined Ordered Set (LF or RF) or choose user-defined (Figure 212).
All choices are four bytes. You can select either /Q/ or /Fsig/ for the first byte of a user-defined
ordered set. You can enter hex values for the remaining three bytes.

To edit the values:
>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Figure 212: 16G FC Trigger Window-Ordered Sets

#* Jammer - 16G FC Ordered Set - Trigger A Definition

Name : | Trigger Conditior| |

User-Defined  w

[ Save ][ Load l [ 0K ][ Apply l[ Cancel ]

Aswith frame conditions, you can specify an optiona name at the top of the window. Thisnameis
also shown in the Jammer Configuration window under the Mode selection and on the main Xgig
Maestro window.

Setting Control Character Conditions for a 16G FC Trigger

You can choose from any standard one byte Control Character (Figure 213). The field below the
drop-down menu shows the hex value of the Control Character selected.

Figure 213: 16G FC Trigger Window Control Characters

X

Name : |AITI'I Condition | Name : |Trigger Caondition |

£ Jammer - 166G FC Control Character - Arm A Definition

][ Apply ][ Cancel

Lo G ok | [ ey | [ Cancel | [(sae ||
. n : Type: Frame

Setting SOF Conditions for 16G FC Trigger

You can choose from a predefined Ordered Set representing the SOF or choose user-defined
(Figure 214). All choices are four bytes. You can select either /Q/ or /Fsig/ for the first byte of a
user-defined ordered set. You can enter hex values for the remaining three bytes.

To edit the values:
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>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Figure 214: 16G FC Trigger Window-SOF

£ Jammer - 16G FC SOF - Trigger A Definition

Mame : | Trigger Condition|

SOR2 A
FB |BS |55 |45

’ Save ][ Load ] [ QK ]’ Apply ]’ Cancel ]

Aswith frame conditions, you can specify an optional name at the top of the window. Thisnameis
also shown in the Jammer Configuration window under the Mode selection and on the main Xgig
Maestro window.

Note: When you select SOF as the trigger, the only jam type available is SOF.

Setting EOF Conditions for 16G FC Trigger

You can choose from a predefined Ordered Set representing the EOF or choose user-defined
(Figure 215). All choices are four bytes. You can select either /Q/ or /Fsig/ for the first byte of a
user-defined ordered set. You can enter hex values for the remaining three bytes.

To edit the values:
>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Figure 215: 16G FC Trigger Window-EOF

# Jammer - 16G FC EOF - Trigger A Definition

Mame : |Trigger Condition|

EOF W
85 |75 |75 |FD

[ Save ]’ Load oK ][ Apphy ]’ Cancel
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Aswith frame conditions, you can specify an optional name at the top of the window. Thisnameis
also shown in the Jammer Configuration window under the Mode selection and on the main Xgig

M aestro window.

window contain a message similar to the one above.

Note: When you select EOF as the trigger, the only jam type availableis EOF. The jam

Setting 66-bit Block Payload for Ordered Set Conditions for 16G FC Trigger

You can select to compare the block type field only within the block payload, to compare a ordered

set within the block payload, or to compare baoth.

If you select to Compare block type field only (See Figure 216) or Compare both (See

Figure 217), select ablock type field from the Block type field drop-down menu. If you select
Compare an ordered set only or Compare both, choose from a predefined Ordered Set or
User-Defined from the Ordered set drop-down menu. You can select either /Q/ or /Fsig/ for part
of a user-defined ordered set. You can enter hex values for the remainder of the ordered set by
typing values into the fields, or you can double-click a value to bring up the Binary Editor.

Figure 216: 66-bit Trigger: Compare Block Type Field Only

/Jammer - 166G FC 66-bit Block Payload for Ordered Set - Trigger A Definition

Bxl

Mame : I

% Campare Block Type Field only
¢ Compare an Ordered Set anly
" Compare both

Elock Type Field: I O«1E i l

Ordered Set: -
I ‘l 55 EF 45
€ Compare Ordered| Set only at left 32:hit position within Block Payload

& Compare Ordered| Set only &t right 32461t position withinn Blosk Paylzad

€ Compare Ordered Set at either position, within Elock Payload

Control Block Format Sync Bits Block Payload

Block Type Field co C1 c2 Cc3 C4 C5 C6

C?

COCLC2C3/C4ACECEB07 10 0x1E PORRDORCAN | BODOORI | OO | oD | RO | RROORNK | RROOIK

ORI

Save Load Ok Apply Cancel
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Figure 217: 66-bit Trigger: Compare Both

Marne : I

" Compare Block Type Field anly
" Compare an Ordered Set only
% Compare both

Elock Type Field: IDx2D ‘l

Qidered Set: [nas

[/ ﬂ-lg B [as

) Compare Ordered| Set orly at left 32:bit position within Block Papload
%) Compare Ordered| Set orly at right 32461t position within Blozk Paylzad

= Compare Ordered Seb at either position within Block Paylaad

Control Block Format Sync Bits Block Payload
Block Type Field (1] c1 c2 C3 04 D5 D6 D7
COC1CZCS/04DEDED 7 10 0xED POIOOOOAN | BOOOGRD | OO0 | XOOOODd | 0000 | 01010101 10111111 0l00010L1

Save | Load I

0.4 | Lpply I Cancel |

If you select Compare an ordered set only (See Figure 218), you can choose to compare the
ordered set only at the left 32-bit position within the block payload, only at the right 32-bit
position within the block payload, or at either position within the block payload. If you selected
Compare both above, then Compare ordered set only at right 32-bit position within block
payload is automatically selected, and the other selections are grayed out.

Figure 218: 66-bit Trigger: Compare An Ordered Set Only

/i’ Jammer - 16G FC 66-bit Block Payload for Drdered Set - Trigger A Definition

Bl

MHame : I

" Compare Block Type Field anly
* Compare an Ordered Set only
" Compare both

Elock Type Field: I VI

Ordered Set: =
e = [ or [

" Compare Ordered Set only at left 32-bit position within Block Payload

" Compare Ordered Set only at right 32-bit position within Block Payload

% Compare Ordered Set at either position within Block Pavload

Compare LR (/37 43 BF 49] at either position within Elock Papload

Save | Load |

Ok | Apply | Cancel |

Thetrigger definition you create is shown in a pane at the bottom of the 16G FC 66bit Block
Payload for Ordered Set Trigger Definition window. Thetrigger definition will also be shownin
the 16G FC 66bit Block Payload Jam Definition window to assist you in defining your jam.
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If you selected Compare both above, and you selected 0x55 as your Block type field, and you
selected Compare ordered set at either position within block payload, all the values for the
block payload are shown as*“?" (See Figure 219). The values are represented this way to indicate
that if the selected ordered set is encountered either in the right 32-bit position, or in the left 32-bit
position, or in both positions, then the values will be compared, as 0x55 in the only block type
field that will have an ordered set in both the left and right positions at al times.

Figure 219: 66-bit Trigger: Ox55 Values Represented as Question Marks

;\/ Jammer - 16G FC 66-bit Block Payload for Drdered Set - Trigger A Definition E’ﬂ

Mame : I

" Compare Block Type Field anly
¢ Compare an Ordered Set only
' Compare both

Black Type Field:

Ordered Set: MOS -
I.-"Q.-" 'I 55 |BF | 45
" Compare Ordered Set only at left 32-bit pozition within Block Payload

" Compare Ordered Set only at right 32-bit position within Block Payload

% Compare Ordered Set at either position within Elock Payload

Control Block Format Sync Bits Block Payload
Elock Type Field D1 D2 D3 oo 04 D5 D6 D7
00D1DED3/ 04050 6D T 10 0x55 sopereer | perreeRs | provreer |sreo|oers| peorrrr | 22oerier | 2orrozes
Save Load u] % Apply Cancel
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Configuring the Jam Definition for 16G FC

The Jam Definition window defines how to modify the event specified on the Trigger Condition
window.

The type of Jam available depends on the type of Trigger selected. In the case of SOF, EOF and
66-hit, the Jam is always the same type as the trigger.

For any Jam Definition, you can specify an optional name at the top of the window. This nameis
also displayed on the Jammer Configuration window under M ode selection and on the main Xgig
Maestro window.

You can save a Jam definition asa . ymj file by clicking the Save button in the Jam window. You
canload a . jmj file by clicking the Load button in the Jam window.

Jamming an Ordered Set for 16G FC

If the Trigger Event is an Ordered Set, and you want to Jam with an Ordered Set, select Replace
with Modified Ordered Set Jam from the drop-down menu, and click the Jam button on the Xgig
Jammer Configuration window, to open the Ordered Set Jam Definition window (Figure 220).

The Ordered Set Jam Definition window allows you to modify any Ordered Set by replacing it
with a different Ordered Set. You can choose from a predefined Ordered Set or choose
user-defined (Figure 205). All choices are four bytes. You can select either /Q/ or /Fsig/ for the
first byte of a user-defined ordered set. Then, you can enter hex values for the remaining three
bytes.

To edit the values:
>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Figure 220: 16G FC Ordered Set Jam Definition Window

#* Jammer - 16G FC Ordered Set - Jam A Definition

Name: |Jam Definition|

Replace Trigger ( ) Ordered Set with. ..

User-Defined |»
A “ [ufu} aag 01

Save ][ Load 0K ][ Apply ] ’ Cancel
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Jamming a Control Character for 16G FC

If the Trigger Event isa Control Character, click the Jam button on the Xgig Jammer
Configuration window, to open the Control Character Jam Definition window (Figure 220).

The Control Character Jam Definition window allows you to modify any Control Character by
replacing it with a different Control Character.

Figure 221: 16G FC Control Character Jam Definition Window

#* Jammer - 16G FC Control Character - Jam A Definition

MName |Jan‘| Definition| |

Replace Trigger { ) Control Character with...

A w

[e7]

(o J [ ] [ [ em | [ oo

Jamming the SOF for 16G FC

If the Trigger Event is an SOF, click the Jam button on the Xgig Jammer Configuration window,
to open the SOF Jam Definition window (Figure 220).

The SOF Jam Definition window allows you to replace the SOF with idles, with a another
pre-defined SOF, or with an Ordered Set. You can choose from a predefined Ordered Set or choose
user-defined (Figure 205). All choices are four bytes. Thefirst byteis defined as“FB”. You can
modify the last three bytes by entering hex values.
To edit the values:
>> Enter ahex value, or double-click the byte field to open the Binary Editor.
Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Figure 222: 16G FC SOF Jam Definition Window

A Jammer - 16G FC SOF - Jam A Definition

Name : | |

® This is a special jam test. Xgig Jammer will trigger on a /S character and replace the entire DWORD (32 bits)
containing the /S/ character with all idles (/1) or FEEDFDOD', depending on the 64-bit alignment of the /S/ character

(") Replace Trigger ( ) Ordered Set with. .

=z
B
o
o
i
o
i
o

o
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Jamming the EOF for 16G FC

If the Trigger Event is an EOF, click the Jam button on the Xgig Jammer Configuration window,
to open the EOF Jam Definition window (Figure 220).

The EOF Jam Definition window allows you to replace the EOF with idles, with a another
pre-defined EOF, or with an Ordered Set. You can choose from a predefined Ordered Set or choose
user-defined (Figure 205). All choices are four bytes. The last byte is defined as“FD”. You can
change the first three bytes by entering hex values.

To edit the values:
>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Asin frame conditions, an X indicates “don’t care” and a ? indicates a partially specified hex
character.

Figure 223: 16G FC EOF Jam Definition Window

A Jammer - 16G FC EOF - Jam A Definition

® This is a special jam test. Xgig Jammer will trigger on a /T/ character and replace the entire DWORD (32 bits)
containing the /T/ character with all idles (/I/) or FEEDFOOD', depending on the &4-bit alignment of the /T/ character

() Replace Trigger [ ) Ordered Set with...

(e ) [ ]

Jamming the Periodic FEC for 16G FC

You can create atest case with Periodic FEC Jam by selecting Periodic FEC Jam on A and B
from the Mode drop-down menu. This mode allows you to configure the number of consecutive
bits to be corrupted or define a bit mask to configure which of the first 16 bits will be corrupted. It
also alows you to count of the FEC block to be skipped before a FEC Jamming.

A test case with Periodic FEC Jam will not have Arm/Trigger definition. Periodic FEC Jam Type
isthe only Jam type available for the Jam type. When you click the Jam button, the 16G FC
Periodic FEC window appears. Thiswindow contains a check box for each port, Enable Periodic
FEC Jamming for Port A and Enable Periodic FEC Jamming for Port B. In addition, you can
select to invert anumber (1-16) of consecutive bits at the beginning of the FEC Block. You can
also skip anumber of FEC Blocks between each Jam.

Since Periodic FEC Jamming runs forever, rollback, repeat mode, timeout, and pause settings are
disabled for this mode.
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Figure 224: 16G FC Periodic FEC Jam Window

A~ Jammer - 16G FC Pericdic FEC - =
Mame -  Perodic FEC Jam|
Enable Periedic FEC Jamming for Port A
Invert bits at the beginning of the FEC Block
@ Consecutive bits
) Bit mask FROOOONK | | 000000
Enter 1's for the bit to modify and X's for the bits to not to modify
Skip |0 71 FEC Blocks between each Jam
Enable Periodic FEC Jamming for Port B
Invert bits at the beginning of the FEC Block
() Consecutive bits | q
@ Bit mask 1HH11HEE  1X] 1
Enter 1's far the bit to modify and X(s for the bits to not to modify
skip |0 51 FEC Blocks between each Jam
save || Load ok || aely || cancel
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Jamming a Frame for 16G FC

To define aJam for aframe:

1 Select aJam from the Jam Type drop-down menu.
2 Click the Jam button to configure the Jam.

This section explains the available Jam Types.

Replace Frame with Modified Frame
Insert Frame

Replace Frame with Truncated Frame
Replace Frame with Idles

Duplicate Frame

Insert Dword

Replace Frame with Modified Frame

Each tab of the Modified Frame window contains options relevant to different frame
modifications.

— Global

Delimiters’CRC
Header/Payload
Embedded Protocol(s)

Jam Behavior (All Tabs)

The Jam Behavior panein located at the bottom of each tab in the Frame Jam Definition
window. The Jam behavior settings control the number of user-defined header/payload Jams

performed relative to the target trigger frame.

Figure 225: Jam Behavior Selection

Jam Behavior

%" Jam until end of trigger frame

™ Execute full Jam pattern [Mate: Thiz option will disable CRC passthrough and will automatically add GE CRC and AT/ at the end of the frame)

e Jam until end of trigger frame

Jams defined in the Header/Payload tab are performed until the end of the target trigger frame
(or until an abnormal termination of the frame). All Jams defined that would take place on the
original CRC or later are ignored. However, if the frame that istriggered on has more Dwords
than the Jams you specify, the remaining Dwords are passed through. The CRC and EOF of

the original target trigger frame are alwaysjammed according to the CRC and EOF settings on
the SOF/CRC/EOF tab. Thisis the standard way to Jam aframe.
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» Execute full Jam pattern

All header and payload Jams are executed even if they overwrite beyond the end of the target
trigger frame.

If the target trigger frameis longer than the number of Jams defined, then the portion of the
target trigger frame that extends after the last defined Jam is overwritten with /1/. If the target
trigger frame is shorter, then the Jammer switches back to pass-through immediately after the
last defined Jam. Use the control on the Header/Payload tab at the bottom of the List View
pane to define how many payload Jams should take place.

The Execute full Jam option is supported only when any template from the FCoE library is
loaded into the Header/Payload edit area.

The following Delimiter options are supported:
*  SOF modification

» EOF modification (always enabled)

* CRC recalculate/ replace / passthrough
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Using the Global Tab

Use this tab (Figure 226) to define Jam parameters that apply globally to the frame.

Global Replace Jam Option

Use the Global Replace Jam Option word to set specific bits on an 8 bit level inawordto 1 or
0 while passing through the remaining bits. You can apply this replace jam option to any word
in the frame. Define one Global Replace Jam Option for each Test Case.

To edit these bits:
>> Enter hex values, or double-click on abyte field to open the Binary Editor.
Any hits left as Xs are passed through.

Figure 226: 16G FC Global Tab

# Jammer - 16G FC Frame - Jam A Definition

Name: |

___Delimitersa'CF{C I Embedded Protocol(s) I Header/Payloa

Global Replace Jam Option Global Bit Errors - Inject an error in designated fields. ..

Replace s with desired bytes:| ¥¥| | ¥X| | XX] | XX
Diouble click on a byte field to open the Binary Editor
Enter X's to pass through (not modify) bits or bytes

(&) randomly

() sequentially "walk” error when looping tests)

Global 66 bit Jam Option

SIS P SRE F s s e A (%) one bit for all fields (single bit error)
Replace s with desired bytes:| *| | X¥| | XX] | XX| | x| | XX| | ¥X] | Xx| | ¥X| . :

: : ; () one bit in each field (bit error per field)
Double click on a byte field to open the Binary Editor

Enter X's to pass through (not modify) bits or bytes

Jam Behavior
() Jam until end of trigger frame
() Execute full Jam pattern (Mote: This option will disable CRC passthrough and will automatically add GE CRC and /T/ at the end of the frame)

T -

Global 66b Jam Option

Use the Global 66b Jam Option word to set specific bits at the 64 bit level inaword to either 1
or 0 while passing through the remaining bits. You can apply this 66b jam option to any word
in the frame. Define one Global 66b Jam Option for each Test Case.

To edit these bits:
>> Enter hex values, or double-click on abyte field to open the Binary Editor.
Any bits left as Xs are passed through.
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Global Bit Errors

The Jammer software can introduce bit errors repeatedly in sequential or random fashion to
predefined fields. These bit errors are introduced to the 32-bit form of the target words (not the
40-hit form) so code violations are not created. The Global Bit Errors control alows you four
options.

» Sdlect one bit for all fields and randomly. This causes the Jammer to inject a single bit
error in the group of all fields selected in the header or payload for asingle Test Case. If
the Jammer Test Suiteis set to loop, then single bit errors are randomly injected into these
fields, with one bit for each cycle of the Test Suite.

* Select one bit for all fields and sequentially. This also injects asingle bit error in the
group of all fields selected in the header or payload. If the Test Suiteis set to loop forever,
the bit error walks through all the selected fields.

» Select one bit in each field and randomly does the same thing as the first option;
however, there will be one error for each word selected in the payload or header.

» Select one bit in each field and sequentially does the same thing as the second option;
however, there will be one error for each word selected in the payload or header.

Using the Delimiters/CRC Tab for Fibre Channel

Use the choices on thistab to modify the Start of Frame (SOF) Modification, CRC Modification,
and End of Frame (EOF) Modification (Figure 227).

Figure 227: 16G FC Delimiters/CRC Tab

# Jammer - 16G FC Frame - Jam A Definition

| Embedded Protocol(s) | Header/Payload | Global

SOF Modification

[] Replace SOF with this...

(5]

69| [55

CRC Modification
() Recaleulate correct CRC
O Replace CRCwiththis... | 20| | 00| | 00| | o0
(%) Pass through CRC unchanged

EOF Modification

[] Replace EOF with this...

Jam Behavior
(%) Jam until end of trigger frame

) Execute full Jam pattern (Mote: This option will disable CRC passthrough and will automatically add GE CRC and /T/ at the end of the frame)

s |

234 Xgig Jammer and Delay Emulator User Guide



Configuring the Jam Definition for 16G FC Creating Jammer Test Configurations for 16G FC

Modifying SOF/EOF

To modify these special charactersin the target trigger frame:
1 Check the appropriate box to select replacement.
2 Open the drop-down menu and choose a standard 16G FC Ordered Set, or select User-defined.

If you choose User-defined, you can specify any value for the last three bytes for SOF (The
first byteisdefined as“FB") or the first three bytesfor EOF (Thelast byteisdefined as“FD").

To edit the value enter a hex value into the byte field or double-click to display the Binary
Editor.

CRC Options

The CRC options include:

* Not changing the CRC in the original target frame

» Recaculating the CRC to make it correct for the modified data
* Replacing with a user-specified data word

Using the Header/Payload Tab for 16G FC

You can modify any parameter or word on the 16G FC Header/Payload Tab (Figure 228). The
maximum size for a payload is 2048 payload Dwords.

Figure 228: 16G FC Header/Payload Tab

#* Jammer - 16G FC Frame - Jam A Definition

Name: |
Delimiters/CRC | Embedded Protocol(s) | Header/Payload fGIobaI
- i (%) All Jam Modes (O Replace Jam Mode
(=[] User Library ;| -
Any Ethemet Frame % ® + E(
= _D JDS[L)ICLémeW Index Type Description f
.:: 8 DLC S0F 000000 Pass Through Jam w | Hex | 300 XX X3 X 7
[ D FCoE FCH 000000 DPass Through Jam | Hex (| 300 o4 X HH
i == =
m-(Z3 FIP - » | FcE ooooo1 Dass Through Jam w | Hex [ 3o i XX XX
o @l | [#cm oooooz |Pass Through Jam B X b4 pod
-1 IPv6 I meplace &b Jam -
- ISCSI ot RS |Insert Code Violation Jam Heac [[LBX — A s
-] Pauss FCH 000004 |2pply Global Bit Error Jam Hex [ X L XX
B-(E3 TCP | f Apply Global Replace Jam |
= nn v,' | aed BRI |Invert Jam k Hexr X ok L H
P1d 000000 |set Bits To 0's Jam iHEx XK ren ren XX v
SRl |sex Bits To 1's Jam |
Gini o vt Mumber of Payload Dwords: |2 R 3_ Dword(s) (Dword = 4 bytes)
Jam Behavior
(&) Jam until end of trigger frame
() Execute full Jam pattern (Mote: This option will disable CRC passthrough and will automatically add GE CRC and /T/ at the end of the frame)
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Notice the first line of the Jam Definition (Ether 0001) has only the first two bytes of the
Destination Address header field. Thisisto visually orient the frame in the same manner asthe
Arm and Trigger Condition windows.

Similar to defining an Arm or Trigger Condition, there are two ways to specify your frame Jam
Definition. One way isto load atemplate from the Template Library tree, and the other way isto
manually specify bitsin the frame.

To use atemplate:

1 Highlight atemplate in the Template Library tree on the left side of the window.

Tree View is structured similar to the display on the right side of the Arm and Trigger
Condition windows. You can make selections from the tree; this creates the appropriate
Replace Jams.

2 Click the double right arrow to display the Jam definition on the right side of the window.

Notice the special choice at the bottom left, “ Current Trigger.” Thisis acopy of the frame
condition you have specified for the Trigger. Click the double right arrow to use this.

When you use atemplate, the Jam definition is populated with Replace Jams of the specified data,
while all other bits are passed through.

To manually edit the values, enter avalue into the byte field. An X in a nibble passes the original
value through.

Selecting the Replace 8b Jam Mode radio button opens a dialog that alows you to replace an
entire frame either by using atemplate or manually entering values. The Replace 8b Jam Mode
dialog also contains aview of the frame contents, similar to those seen the Arm and Trigger
Condition windows. These values correspond to the hex values defined in the center column.
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Figure 229: Replace 8b Jam Mode

2 Jammer - 16G FC Frame - Jam A Definition

Name: |
Delimiters/CRC | Embedded Protocol(s) | Header/Payload | Global
| O All Jam Modes @ Replace Jam Mode
=-EaFP S Index Hex Al ol A
[#(Z7] Discovery Advertisement ’— & D_id
[#-(Z7 Discovery Solicitation from E BCH 0a00ne |5 - 2L X% H-CS_CTL
[#(Z7] Discovery Solicitation from F S R & S i
= 24 FCH 000002 [¥XX XX XX XX o
-] ELP FCH 000003 (85 14 ¥X XX [ Type
(23 ELP SW_ACC (FIP} - FCH 000004 |00 02 XX 02 - F_Ctl
=-([C3 ELP SW_RJT (FIF} = FCH 000005 |00 03 X X SEQ i = 0xB9
I ELP SW_RJT (FIP) fram AssH 00000 |02 05 XX XX E DF_CH = 0x14
(] Reason Code AssH 00001 |33 MM 300 M SEQ_Cnt
. ZssH 00002 |EX EH ¥ X
= R Cod lanat =
i é%lsgason ode Explanati PRRhSerias) seaai s sj{(_:: 0x0002
i R e st AssH 00004 (XX XX XX XX o
¢ S AssH 00005 [HX ¥ XX EX PARA
— = ; AssH 00006 (KX XX XX XX (= Association_Header
-OR- 2ssH 00007 |01 XX XX XX | g [#- Az=sociation_Header Validity bitz = 0x04 |
Current Trigger () Number of Header + Payload Dwords: ;;3 _3 Dword(s) (Dword = 4 bytes)
Jam Behavior
(%) Jam until end of trigger frame
() Execute full Jam pattern (Note: This option will disable CRC passthrough and will automatically add GE CRC and /T/ at the end of the frame)

=1

Load

| [ ok ][ eeb | [ Cancal |

Selecting the All Jam Modes radio button opens a dial og that provides the following choices for
each word in aframe on the Header/Payload tab:

Apply Global Replace Jam - Thisfunction allows individual bitsto be set to 1, set to 0 or passed
through unchanged according to the Global Replace Jam option defined on the Global tab.

Invert Jam - Invert defined bits and pass through the rest. Enter 1s at the appropriate bit locations.
Pass Through Jam - Pass through the current word unchanged.

Replace 8b Jam - Replace nibbleswith new values. Each drop-down represents a byte so you can
replace a byte with a standard Ordered Set. If you choose User-defined, you can specify any K/D
character. To edit these values, enter a value into the byte field or double-click to display the
Binary Editor. If you specify abit asa0 or 1, you must specify the values of the other three bitsin
that nibble also. Any nibbles with an X are passed through.

Set Bits To Os Jam - Set defined bitsto Os and pass through the rest. Enter Os at the appropriate bit
locations.

Set Bits To 1s Jam - Set defined bitsto 1sand passthrough the rest. Enter 1s at the appropriate bit
locations.

Apply Global Bit Error Jam - Apply the Global Bit Error function set on the Global tab.

Insert Code Violation Jam - Introduce a predefined, fixed code violation to a byte in that word.
Which byte is corrupted depends on the alignment orientation of the frame. The Jam Definition of
the word before a Code Violation Jam must always be a Pass Through Jam. A Code Violation Jam
cannot be placed in the first word of aframe (Ether 0001).
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Tree View - Another way to manually edit or view your Jam Definition is to click the Switch to
button at the lower right corner to toggle between List View and Tree View. The List View
interface is described in the procedures in this chapter. Tree View is structured similar to the
display on the right side of the Arm and Trigger Condition windows. You can make selections
from the tree; this creates the appropriate Replace Jams.

Using the Embedded Protocol(s) Tab for Fibre Channel

Figure 230 shows the Embedded Protocol(s) tab for 16G FC. The available functions are described
in this section.

Figure 230: 16G FC Embedded Protocol(s) Tab

#* Jammer - 16G FC Frame - Jam A Definition

Name :

Delimiters/CRC |} | Header/Payload | Global

LRC Options { for FICOM protocol
(O Recalculate comect LRC

(O Replace LRC with this...

() Disable LRC ( FICON feature off )

Jam Behavior
(%) Jam until end of trigger frame
(O Execute full Jam pattern (Note: This option will disable CRC passthrough and will auto

Load ok | [ aeety ][ Cancel

Recalculate LRC
Select the check boxes to choose recalculation of the LRC.
Replace LRC with this...

Checking this option replaces the LRC with a user-defined DWORD.
Disable LRC

Checking this option disables the LRC and turns the FICON feature off.
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Insert Frame

This option alows you to insert a16G FC frame after trigger. You can define the header and the
payload using the Template Tree on the left pane, or you can manually define the frame.

Figure 231: 16G FC Jam - Insert Frame Window

=
MName : IBrocade #ISL frame
ITypeatempIate name or path j Index I Hex | | E-Fibre Channel (FC)
- HISL 00000 Iﬁoo o0 oo - Brocade XISL Header
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¢ I Any Frame ISL 00002 |58 00 00 oo ®-DId = 0x000000
E‘[:I JDSU Library ®ISL 00003 |00 00 a0 aa Cg CTL = 0x00
=27 Brocade XI5L ®ISL 00004 |00 00 00 00 -5 IE = 0x000000
..... IF Brocade 5L frame HISL 00005 (00 00 00 00 T
-[C] Encapsulation Headel #ISL 0000& 00 oo 0a 00 E?_;YZ: _ EEEDEIDSDL
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! : FCH 000000 (00 00 00 00 - SEQld = 0x00
-2 FE Switch Fabric Ser FCH 000001 |00 00 00 00 DF_CTL = 0x00
[+ FCVirtual Interface [FI FCH oooooz |oo oo oo oo SEQ Crt = D0x0000
(-2 Fiber Connectivity (FIC FCH 000003 (00 00 00 00 ~O¥.Id = 0x0000
[-(Z7 Fibre Channel - Avioni FCH 000004 (00 00 00 00 ----Rx_ld = (Ox0000
-2 Fibre Channel Data FCH 000005 |00 00 00 00 pama _
B (] Fibre Channel Geneic Pio pooonofoo oo oo oo ----E?DT:cols D)FEDDD—DDDDD 0000000000000000
. N Pld 00000L (00 0O 00 00 peele = U
- Framing and Signaling Pld 00000z (00 00 00 00 B-RCH = 0¢00 FC4Unest
B+ InterFabric RoutingH Pld 000002 (00 00 00 00 E-D_d = 0x000000
[e-(Z7 IP Over Fibre Channel s F1ld 000004 |00 0o 00 oo H-C5_CTL
[#-[C SCSI over Fibre Chani _I Pld 000005 |00 00 00 00 M504 = 0x000000
(L] Serial ATA Ower Fibre Pld 00000& (00 00 00 00 []__T;pe = Ox00 Basic Link Service
(-2 Wirtual Fabric T agging Pld 000007 (00 00 00 00 EF ot
_____ I FCP_XFER_RDY IU F Pld 00000% (00 00 00 00 e - oo
----- I Fibre Channel - fudio P1d 0OOODS {00 00 00 00 5
. Fld 000010 (00 00 00 00 [+-DF_CH
(] Encapsulation Header [Er Pld 0000LL (00 0O 00 00 SEQ_Crt = 0x0000
-] Extended Link Services [ rld 0000lz |00 oo oo oo ORI = 00000
[-(C3 FC Switch Fabric Services Fld 000012 |00 00 00 00 “R¥d = 0x0000
B2 FCWitual Interface [FCAT_ Pld 0000Ll4 (00 00 0O 0O ----PA%A - (00000000
-7 Fiber Connectivity [FICOM Fld 0o00lSjo0 o0 00 00 - Payload
F-(Z3 Fibre Channel - Aviorics [F Pld 0O0OOLE (00 00 00 00
(-] Fibre Channel Data
&-(Z] Fibre Channel Generic Ser
(-] Framing and Signaling [FC
(-7 Inker-Fabric Routing Head “
an I T | = I PRYRT | SR oy PSR I | Brsmmes
P
-OR - ha
Curent Trigger [ | LI Mumber of Header + Payload Dwords: |3‘I 3: Dword(s) [Dword = 4 bytes)
SOF Modification CRC Modification EOF Modification
Set this SOF to ... Ism:iz vI {~ Becalculate corect CRC Setthis EOF ta ... IEDFt vl
7 [B5 [55 |55 5 Replacs CRC with this.. | 00 [ o0 [oo [oo las [75 [75 [m
Save | Load | ok | Apply | Cancel |

To use atemplate, click aframe template from the User Library or the Viavi Library in the left
pane, then click the double right arrows to apply the template. The frame header and payload
information appears on the right side of the window.

Notice the special choice at the bottom Ieft, “ Current Trigger.” Thisis acopy of the frame
condition you have specified for the Trigger. Click the double right arrow to use this.

To manually define aframe, type hexadecimal values directly into the center column of the
window.

You can modify any parameter or word in the 16G FC header or payload. The maximum size for a
header + payload is 540 Dwords. The minimum sizeis six Dwords.
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SOF Modification

You can choose from a predefined Ordered Set representing the SOF or choose user-defined. All
choices arefour bytes. For a user-defined ordered set, thefirst byteis FB. You can enter hex values
for the remaining three bytes.

To edit the values;

>> Enter ahex value, or double-click the byte field to open the Binary Editor.

CRC Modification

You can choose to either recal cul ate the correct CRC to make it correct for the modified data or to
replace the CRC with a user-specified DWORD.

To edit the values:

>> Enter ahex vaue.

EOF Modification

You can choose from a predefined Ordered Set representing the EOF or choose user-defined. All
choices arefour bytes. For a user-defined ordered set, the last byteis FD. You can enter hex values
for the remaining three bytes.

To edit the values:

>> Enter ahex value, or double-click the byte field to open the Binary Editor.

Decode Switches Menu

Some templates allow you to specify decode switches. When you load a template that has this
option, the Decode Switches Menu appears in the upper left corner of the window. The decode
switches provide detailed contextual options for decode; for example, further decode of response
and data frames. The Decode Switches menu is context sensitive and will only show the decode
options available for the specific template you are creating.

Note: Once the Decode Switches menu appears, it remains visible. However, if you load a
template that has no decode options, the menu is greyed out and inactive.

The Decode Switches menu isintended to help you create a user-defined template. When editing
aUser Library template, Decode Switches are stored inside the template so they are still ON the
next time you open this particular template.

Decode switches allow you to further decode Response and Data frames that can't be decoded
without knowing what the associated command frameis. Below is a description of the switches
available for Jammer’s Trigger and Insert Frame conditions:

240 Xgig Jammer and Delay Emulator User Guide



Configuring the Jam Definition for 16G FC Creating Jammer Test Configurations for 16G FC

FCoE Interpretations

Thismenu is available for FCoE frames. Fibre Channel over Ethernet (FCoE) is the proposed
mapping of Fibre Channel over selected full duplex IEEE 802.3 networks. The Auto-Detect
FCoE setting automatically detects the version and is the default decode switch. The
auto-detect mode works on a per-FCoE frame basis. It assumes that the FCoE frame reserved
bits are set to zero and detects which FCoE specification is in use depending on where the
zeroes are. If you end up with multiple errors and erroneous decoding of the FCoE frames, it is
because the auto-detect mode assumptions do not work with your particular trace. This
requires that select manually which FCoE specification to use. Available settings are:

e Auto-Detect FCoE
Automatically detects the specification version by looking at the frame header.

* T11 FCoE (Latest)
Selects the latest draft of the T11 standards committee specification as of this Xgig
Analyzer release date.

* Pre-T11 FCoE Draft
Selects the pre-T11 standards committee draft, 07-303v0.pdf.

FC-ELS Accept Interpretation

This menu itemis available for FC-EL S (Fibre Channel Extended Link Services) Accept
frames. It contains alist of the possible Link Services Accept frame formats.

Saving a Frame

If you create aframe that you want to save and make easily available for future use, you can save
it into the “User Library” folder in the Template Library tree. To do this:

1 Make sure the frame contents are displayed in the right pane.
2 Typeaname for the frame, and click the double |eft arrow button.

The frame appearsin the User Library.

Replace Frame with Truncated Frame

This option truncates the target frame to a shorter length and sends Idles/I/ on top of the remainder
of the target frame.
In the Truncate Frame Options window:

1 Enter the number of bytes you want the payload to be truncated to (this does not include the
CRC or other delimiters).

2  Select an optional new EOF from the drop-down list, or choose user-defined, and define afour
byte EOF.

3 Select LRC options. You can recalculate the LRC, replace the LRC with a user-defined FCoE
Payload.
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Replace Frame with Idles

This option replaces the target frame with /I/ Ordered Sets in the 16G FC Jammer. There are no
optionsto set for this Jam.

Figure 232: 16G FC - Replace Frame with Idles

Jammer - 16G FC Frame - Jam A Definition §|

‘!J) Replace Frame with Idles has no options to set.

Duplicate Frame

You can duplicate the triggered frame and insert it after the frame. There are no options to set for
this Jam.

Figure 233: 16G FC - Duplicate Frame

Jammer - 16G FC Frame - Jam A Definition g|

\!) Inzert Duplicate Frame has no options to set.

Insert Dword

This option alows you to insert a 32-bit word to the triggered frame at a particular offset. The
position of offset O begins after the preamble of aframe. The 32-bit datato be inserted is user
programmable. Only data characters can be inserted. The GE CRC, FCoE CRC, IP checksum are
automatically recal culated.

Figure 234: 16G FC Insert Dword

#* Jammer - 16G FC Frame - Jam A Definition

Name : | |

Dword value to insert:
Offset for Diwlord insertion:

MNete: The Gigabit Ethernet CRC, FCoE CRC, and IP checksum are automatically recalculated.

(o ) (]

If the repeat jam option is used for an Insert Dword jam, the PG between frames must be greater
than minimum IPG. If the triggered frames are spaced by minimum | PG, the insertion process may
be aborted before the specified number of repeat jams, and you will receive an error notice.
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Jamming a 66-bit Block Payload for 16G FC

If the trigger event is a 66-bit Block Payload for Ordered Set, click the Jam button on the Xgig
Jammer Configuration window, to open the 66-bit Block Payload Jam Definition window (See
Figure 235).

Figure 235: 66-bit Block Payload Jam Definition Window
x|

Mame: |

[ Trigger Definition

ControlBlock Format | Sync Bits Block Payload
BlockTypeFied | €0 [ ©1 [ cz [ ©3 [ o4] D5 | D6 | D7
COCLCZC3/04D5DEDT 10 0x2D | secanca | seoonex | soeoooa | soccoced [aoon [ olereiol | 1e111111 | oloooion

Jam:

& Passthrough Spnc Bits
" Jam Spnc Bits

& Passthrough Block Tppe Field

' Jam Black Typs Field: | B

ControlBlock Format | Syne Bits Block Payload
BlockTypeFied | ©0 | © | c2 | c©3 | o4 ] D5 [ D6 [ D7

COCLC2C5/ 04050607 10 0x%2D | oaoaooa [ aooonno | eoooooo | ooooooo [assa| ooioier | 1ori1111 | e1ocsion
Jam Ieft Contral Characters Jam right Drdered Set with

" passthrough Control Characters " pass-through Ordered Set

& Idle Priritive @ this Ordered Set. [NOS -

2 userdefined value £ this User-dsfined Sequsnce Ordsred Set [ uss [[1]) -

o =] 2 3 0 this User-dsfined Signal Ordsred Set [ uss [Fsia] |
I/I/ LI IKV LI I”"‘ LI I/l/ LI ' auser-defined value:
0 [oo [on [oo [oo 04 D5 DE D7
o [0 [55 [or [a5

Save | Load oK | Apply | Cancel |

The Trigger Definition pane shows the trigger you defined in the 16G FC 66-bit Block Payload
for Ordered Set Trigger Definition window. Theinformation in the trigger definition iswhat you
are going to be replacing with the jam.

Use the Jam pane to define which bits you want to jam.
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Sync Bits

First, choose either to Pass-through Sy
Bits (See Figure 236), you can define al

nc Bits or Jam Sync Bits. If you choose to Jam Sync
66 bits of the jam using the binary editor provided. Asin

frame conditions, an X indicates “don’t care”. If you select Pass-through Sync Bits (See
Figure 237), the pane expands to include details for the block type field.

Figure 236: 66-bit Jam: Jam Sync Bits

A Jammer - 16G FC 66-bit Block Payload - Jam A Definition B x|
Name: |
— Trigger D efinition
Control Block Format Sync Bits Block Payload
BlockTypeFied | ©0 | ©@ | c2 | c3 |oa] bs [ be [ b7
COCLCZC3/04D5DED7 10 0x2D | ploles v red | ploles v red | plolee v red | Polse v od |0000| 01010101 | 10111111 | 01000101
Jam:
£ Passthrough Spnc Bits
& Jam Sync Bits
Jam Sync Bits and the rest of the Block Payload
¥ YOOOTDOTL ¥DDOTOOTI ¥IDOCOOT MODOC0TT Y0000 00T J000000D J000D0TI] XO00I0TI
Bits: 01 2 10 18 26 34 42 50 58 ES
Save | Load fil's Apply Cancel
Figure 237: 66-bit Jam: Pass Through Sync Bits
4 Jammer - 16G FC 66-bit Block Payload - Jam A Definition x|
Mame: |
[ Trigger Definition
Control Block Format Spnc Bits Block Payload
BlockTypeFied | ©0 | © | ©2 | ©3 [o4] ©os | ©E | o7
COCLC2C3/04DSDED T 10 0xzD ‘ JORARXHOTH | folo s v | floe e v | fosevond |0000| 01010101 | 10111111 | 01000101
—Jam;
* Pass-through Sync Bits
" Jam Sync Bits
" Pass-through EBlock, Type Field
€= Jam Block Type Field:  [041E -
Control Block Format Sync Bits Block Payload
BlockTypeFied | €0 | © | c2 | c©3 | ot | 5 | o6 | «cf
COC1C2C3/CA050E07 10 0x1E | oonnnnn | 0000000 | noonnon ‘ 0onnaon ‘ nonononn ‘ noononn | oonoonn | oonnnnn
Jam left Control Characters: Jam right Contral Characters:
' passthrough Control Characters 7 passthrough Control Characters
' |dle Primitive ' |dle Primitive
' a user-defined value: ' auser-defined value
co =] c2 C3 C4 [} =} C7
I = [ =l [ =] o = [ = [ =l [ =l [ =]
0= oo oo ao oo 0= oo oo oo oo
Save Load | oK Apply Cancel
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Block Type Field

The block type field defines what format of data you are using and which two quantities of data
(one at the left 32-bit position and one at the right 32-bit position) are present in the 64-bit block

payload you are jamming. The left and right quantities are represented in the panes at the bottom
of the window.

Pass-through the Block Type

The optionsyou are presented with in the dialog depend on the trigger definition you have defined.

If you select Pass-through Block Type Field, and your trigger definition includes Compare an
Ordered Set Only, then you can define the last 56 bits of the jam using the binary editor provided.
Asin frame conditions, an X indicates “don’t care”. No panes are shown at the bottom of the
window (See Figure 238).

Figure 238: 66-bit Jam: Compare an Ordered Set Only

/Janlmer - 168G FC 66-bit Block Payload - Jam A Definition

Name: |

— Trigger Definition

Compars NOS [/0/ 55 EF 45] at sither position within Block Payload

Jam;

* Pass-through Sync Bits
" Jam Sync Bits

5 Pass+thiough Black Type Field

" Jam Block Type Field: I ~

Jam remaining bits of the Block Papload

0 O TR TR DRCADA, R S TR DR DDA, A S SR DR DD, o S CRCRCaC, o S CR DR DD, o S CR DR Gl oo CR DR,
Bits: 01 2 10 18 26 34 42 50 58 BS

Save Load oK I Apply I Cancel |

If you select Pass-through Block Type Field, and your trigger definition includes Compare
block type field only or Compare both, then the contents of the panes at the bottom of the
window depend on the block type field you selected in the trigger. The values from the trigger
block type field are passed through to the jam block type field. Based on this block type field, the
corresponding left and right jams are displayed (See Figure 239).
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Figure 239: 66-bit Jam: Jam Left/Right Panes Shown

#/ Jammer - 16G FC 66-bit Block Payload - Jam & Definition

Name: |

i Trigger Definition

Control Block Format | Sync Bits Block Payload
BlockTypeFied | €0 | €1 c2 [ c©a [o4] D5 | D6 | D7
COCLCZC3/04D5D8D T 10 0x2D | semonon | seoouont | soocoex | seoncos |oooa | eloterol | 1orna1ir | elssoiny

—Jam:

= Pass-thiough Sync Bits
" Jam Sync Bits

&' Pass-through Black Type Field

" Jam Black Typs Fisld -

Control Block Format Sync Bits Block Payload
BlockTypeFild | €O | € | ©2 | €3 [ o4] o5 | D6 | D7
COCLCZC3/04D5DEDT 10 02D 0000000 | 00OODDO | 0000000 | DONOOOD |0000 | 01010101 | 10111111 | 01000101

Jam left Cantral Characters: Jam right Ordersd Set with:

" passthrough Control Characters ' passthrough Didersd Set

@ Idle Primitive @ this Ordered Set: NOS 2

7 auser-defined value: ' this Userdefined Sequence Ordered Set [ use [0]):
co c1 cz c3 ' this User-defined Signal Ordered Set [ use [Fsig] ] :

I =l [ar =l [z =l [ar =l ' & user defined value
0 oo oo oo o0 04 D5 DE D7
o [o [55 [er (a5

Save | Load

oK

Apply

Cancel

Jam Block Type Field

If you select the Jam Block Type Field, the bottom panes will change depending on which block
type field you select from the drop-down menu. If you select User-Defined from the drop-down

menu, a binary editor will appear allowing you to define the 64-bit block payload you want to jam
(See Figure 240).

Figure 240: 66-bit Jam: Jam Block Type Field (User-Defined)

A Jammer - 16G FC 66-bit Block Payload - Jam A Definition x|

Mame :

—Trigger Defirition

Control Block Format | Sync Bits Block Payload
BlockTypeFied | c0 | © | c2z | c3 [ o4 | D5 [ D6 [ D7
COCLC2CA/04AD5DED T 10 0xZD ‘ A RIRTK | e ey | sy | e sy |UUUU | 0lolo1o0l | 10111111 | 01000101

[ dam:

% Pass-thraugh Sync Bits
£ Jam Sync Bits

" Passthrough Block Type Field
' Jam Black Type Fiekd:

Jam remaining bits of the Block Payload

IlD IDOTTOOD MO0O00OON XD0OTO0 MOC00000E XOTDOTTO! MOOD0CO0L IR0DD00TY MR00D0ooN
Bit== 01 2 10 18 26 34 42 &0 &8 E5

Save Laad | oK | Apply | Cancel |

Below the Jam Block Type Field option, a pane shows your jam. As you choose different block
type fields, the jam in the pane changes (See Figure 241).
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Figure 241: 66-bit Jam: Jam Values Shown in Pane

/\/Jan'ln1er - 166G FC 66-bit Block Payload - Jam A Definition

Mame: |

—Trigger Definitian

Control Block Format Sync Bits Block Payload
BlockTypeFied | cC0 | € [ c2 | c©3 [ o4 ] D5 | 06| D7
COCLCZC3/04D5DED 7 1n Ox 2D | s ved | precesed | et eeeed ‘ Pt ey | oo | 01010101 | 10111111 | 0looolol

dam:
¥ Pass-through Spne Bits
" Jam Sync Bits

' Pass-through Block Tupe Field

& Jam Block Type Field: |
Control Block Format | Sync Bits Block Payload
Block Type Field | D1 [ Dz | 03 [ 00 [Resv| b5 | o6 | D7
50D1D2DA/ 5AD5DEDT 10 066 [ 1010101 | 10111111 | 01000101 [oooo]oooo| 10110101 | 01010101 | 01010101
Jam left Drdered Set with: Jam tight SOF with:
€ passthiough Ordered Set € pass-thiough SOF
@ this Ordered Set: [NDS ~ @ wissor [sorz 7]
€ this User-defined Sequence Ordered Set { use (@] : € 8 user-dsfined valus:
€ this User-defined Signal Ordered Set [ use [Fsigl ] Resv. DS DB D7
5 userdefined valus: o [0 [B5 [s5 [s5
o1 D2 D3 00
o[58 [BF [as [0

Save Load

Apply

Cancel

Left and Right Jam Types

The panes at the bottom of the window provide you with different waysto jam the data at the | eft

32-bit position and the data at the right 32-bit position in the 64-bit block payload. The

pass-through choices are greyed out if your jam definition does not match your trigger definition
because the condition is automatically false and, therefore, the values cannot be passed through.

Jam Control Characters with

The following choices are available for jamming control characters:
» pass-through Control Characters
* ldlePrimitive

* auser-defined value

The user defined values include four seven-bit Ordered Sets for the left or right Idle jam
for atotal of 28 bits. These Ordered Sets are labeled either CO-C3 (right) or C4-C7 (left).
Select a pre-defined Ordered Set from each drop-down menu, or select User-Defined to
define your own Ordered Set. You can either type hex values directly into the Ox fields, or
double-click an Ox field to open the Binary Editor and define each bit value.

Jam Ordered Set with

The following choices are available for jamming an Ordered Set:
* passthrough Ordered Set
* thisOrdered Set

Select a pre-defined Ordered Set from the drop-down menu.
» thisUser-defined Sequence Ordered Set (use[Q])
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Type hex values into the fields at the bottom of the pane, or double-click a value to open
the Binary Editor and typein the bit values. Thefirst seven bits of this Ordered Set are not
editable.

» thisUser-defined Signal Ordered Set (use[Fsig])

Type hex values into the fields at the bottom of the pane, or double-click avalue to open
the Binary Editor and typein the bit values. Thefirst seven bits of this Ordered Set are not
editable.

e auser-defined value

Type hex valuesinto thefields, or double-click avalue to open the Binary Editor and type
in the bit values.

Jam SOF with

* passthrough SOF
* thisSOF

Select an SOF from the drop-down menu.
* auser-defined value

Type hex valuesinto thefields, or double-click avalue to open the Binary Editor and type
in the bit values.

Jam EOF with

» pass-through EOF
» thisEOF

Select an EOF from the drop-down menu.
* auser-defined value

Type hex values into the fields, or double-click avalue to open the Binary Editor and type
in the bit values.

Jam Data with

e passthrough value
* thisvalue

Type hex valuesinto thefields, or double-click avalue to open the Binary Editor and type
in the bit values.
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Chapter 8

Creating Jammer Test Configurations for PCle

In this chapter:

» Defining Your Own Test Configurations for PCle

» Using the Jammer Configuration Window for PCle
* Configuring the Arm Condition for PCle

» Configuring the Trigger Condition for PCle

» Configuring the Jam Definition for PCle
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Defining Your Own Test Configurations for PCle

Xgig Jammer lets you define your own test configurations and save them with or without hardware
available for PCle Generations 1, 2, and 3.

You can create a configuration from scratch, or you can open and edit an existing configuration.
Also, you can edit a configuration in edit only mode, which isindependent of any hardware, or
you can edit a configuration that is currently loaded to a Jammer device.

To edit a configuration in edit only mode:
>> Double-click on a configuration file in the Configuration manager.
or:

>> Right-click on the configuration file in the Configuration manager and choose Edit Jammer
Configuration from the context menu.

The edit only mode Jammer Configuration window opens (Figure 242).

Thiswindow allows you to set up your own Test Cases, name them, organize them, and save
them to files so that you can use them again.

Figure 242: Edit Only Jammer Configuration Window

File
Jammer Test Suite

Am on A, then Trigger + Jam on A -

El E3

Arm [TLP J

Trigger [TLP |
Jam Replace TLP with Modified TLP

Repeat Arm - Trigger -» Jam once (Don't repeat the Test Ca
Timeout (hrmin-sec | No timeout J
Pause (mi ms) | No pause |

S
Trigger A...

‘ TLP -
Replace TLP with Modified TLP -
T iom .

4 3

Use the Up. Down, Home and End keys to navigate
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To start a configuration from scratch in edit only mode:

>> Select New Jammer File from the context menu or the File menu (Figure 243) on the Xgig
Maestro menu bar. Then, select Pcie Jammer Configuration... from the drop down menu.

or:

>> Click the New Configuration icon at the top of the Configuration manager.

Figure 243: Maestro File Menu

Xagig Maestro
File| Tools indow Help
Fibre Channel Jammer Configuration...
Open Jammer Configuration File... Gigabit Ethernet Jammer Configuration...
Recent Jammer Configuration Files  » 10 Gigabit Ethernet Jammer Configuration...
Exit Basic SAS/SATA Jammer Configuration... -
It S o I i e Advanced SAS/SATA Jammer Configuration...
\Sample Configurations\10 Gigabit Ethernet) 16 Gig FC Jammer Configuration...
i T A | PCle Jammer Configuration. ..
,/ block FIP Discovery Advertisement from switch.tsk | " N

To save your configuration in edit only mode:

>> Click Save at the bottom of the Jammer Configuration window or open the File menu on the
Jammer Configuration window and select Save Configuration or Save Configuration As.

Any changes you make have no effect on actual Jammer devices you control.

To edit a configuration that is |oaded to a Jammer port:

>> Click Configuration... in the device column.

or:

>> Right-click in the Parameters Status table in the device column to open the context menu and
select Edit configuration.

or:
>> Click Operation in the device column to open the Operation dialog, then click Config.

The Xgig Jammer Configuration window in hardware edit mode is displayed (Figure 244).
Thiswindow allows you to set up your own Test Cases, name them, and save them to afile so
that you can use them again.

Click Apply or OK and Jammer accepts the changes. They are immediately reflected in the
Parameters Status table and affect the Jammer device the next time you run it.

To save your configuration edits:

>> Open the File menu at the top of the Jammer Configuration window and select
Save Configuration As... or Save Configuration.
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Figure 244: Xgig Jammer Configuration Window

File

Jammer Test Suite

Arm on B, then Trigger + Jamon B

Arm [TLP

Trigger [TLP

Jam Replace TLP with Modified TLP

Repeat Arm - Trigger -> Jam once (Don't repeat the Test Ca
Timeout (hrmin:sec | No timeout

Pause (mi ) | No pause

4 4
Use the Up, Down, Home and End keys to navigate

Using the Jammer Configuration Window for PCle

The Jammer Configuration window title bar indicates how many portsit is configuring, the
protocol, and the configuration file name, if any. If you are using hardware edit mode, the chassis
name, chassis number, slot number, and port number are also listed. The elements of the Jammer
Configuration window are described in the following sections.
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Using the Jammer Test Suite Tools for PCle

The Jammer Test Suite (left pane) lists the series of Xgig Jammer tests in the order in which you
want them to execute. The suite includes one or more tests. The highlighted test appears as the
Current Jammer Test (right pane). Each test in the suite executesin sequence with atest reset time
of approximately 130 (200 max) milliseconds.

Creating a Test Suite

When you create a PCle Jammer Test Suite, you use the toolbar in the Jammer Test Suite section
of the Configuration window (Figure 245).

Figure 245: PCle Jammer Test Suite Toolbar

Jammer Test Suite
’7| [ |—|_| Ejl & = .a:" L 1 || =] | Runtestsuite once |=

Run test suite once

Fepeat test suite

The following list describes the icons on the toolbar:

Cut current test Removes the highlighted test and holds its contents in the
memory buffer.

Copy current text Copies the highlighted test to the memory buffer.

Paste last test cut or copied Inserts the current memory buffer contents before the currently
highlighted test.

w'l S

Add new test to bottom of stack Adds a new blank test to the bottom of the suite.

Insert new test before current test  Inserts a new blank test above the currently highlighted test.

=g

_ Delete current test Removes the highlighted test from the suite. If only one test is
.Q:' present, then the contents of this test are cleared.

,LI, Move current test down the stack  Moves the highlighted test down one in the test order.

_ Move current test up the stack Moves the highlighted test up one in the test order.

d
_| Toggle view Toggles Test Suite between Card View and List View.

Run test suite once or Repeat test When you choose Repeat test suite, the tests run according
suite the settings you define in the Jammer Current Test window.

To duplicate atest at another point in the Test Suite:
1 Highlight the test you want to duplicate.
2 Click Copy.
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3 Highlight the test in the suite that is just after the point where you want the duplicate test
inserted.

4 Click Paste.
The duplicate test isinserted.

Refer to “Configuring the Arm Condition for PCle”, “ Configuring the Trigger Condition for
PCle” and “ Configuring the Jam Definition for PCle” for information about configuring each
test.

Using the Configuration File Menu
The File menu is the only menu on the menu bar (Figure 246).

Figure 246: Configuration File Menu

2/ 2 Ports Jammer PCIe Col
File

Open configuration. ..

Import test from...
Export selected test...

Save configuration
Save configuration as...

1 test26, tsk
2 test?2.tsk
Close
The choices are:
Open Configuration Open an existing . tsk configuration file.
Import to Selected Test Import a Test Case from a . tst file or an entire test suite, .tsk file, to
the currently highlighted position. A Test Case is one line in the Jammer
Test Suite.
Export Selected Test Export and save the currently highlighted test to a .t st file.
Save Configuration Save the entire Test Suite to the .t sk file you currently have loaded.
Save Configuration As Save the entire Test Suite to a .t sk file with a name you assign to it.
Close Close the Jammer Configuration Window.

Also, note that the recently used PCle Jammer configuration files appear in the file menu and are
loaded when selected.

Note: The . tst filesare only for storing individual Test Cases and swapping them between
nd configuration files. You cannot load .t st files directly into a Jammer device on the Xgig
Maestro window.
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Using the Current Jammer Test Window for PCle

The graphicsin this section of the window represent the hardware configuration for the selected
test in the Jammer Test Suite (Figure 247).

Figure 247: Current Jammer Test Window

Arm on A, then Trigger + Jam on A -

O =

Trigger

TLF -

Replace TLF with Modified TLP

Mode

For PCle, Mode menus are available near the top of the Current Jammer Test window (Figure 248)
and also near the top of each Test Case in the Jammer Test Suite window (Figure 249).

Theinput to path A (on top) isalways port A and the input to path B (on the bottom) is always port
B. The external trigger input and output that are available on path A always are linked to the
domain shown on the Xgig Maestro window as “Domain of port A.” The trigger input and output
on the bottom on path B are in the “Domain of port B.”

Xgig Jammer and Delay Emulator User Guide 255



Creating Jammer Test Configurations for PCle Using the Jammer Configuration Window for PCle

Figure 248: Mode Drop-down Menu in Current Jammer Test - Right Pane

Test 2

Am on A, then Trigger + Jam on A
Mo Jamming (Skip Test Case)

Trigger + Jam on A

Amn on A, then Trigger + Jam on A

Am on A, then Trigger + Jam on A or Rollback to Am
Trigger + Jam on B

A on B, then Trigger + Jam on B

Amn on B, then Trigger + Jam on B or Rollback to Am

Figure 249: Mode Drop-down Menu in Test Suite - Left Pane

Jammer Test Suite
|‘5a EJL_.'@ = @| 4 ‘ Run test suite onc ™

Name Test 2

Mode LArm on &, then Trigger + Jam on & or Rollback to |v
Arm No Jamming (Skip Test Case)

Trigger Trigger +Jamon A

- Arm on A then Trigger + Jam on A

e Armoon &, then Trigger + Jam on A or Rollback to Arm
Timeout (hrminsec Trigger + Jam on .B
Armon B, then Trigger + Jamon B

famen Arm on B, then Trigger + Jam on B or Rollback to Arm

Arm and Trigger

To define Arm and Trigger conditions, select a respective Type from each drop-down menu. Then
click the Arm or Trigger button to open the corresponding definition window.

You can use an external input as an Arm condition. Check Trigger from Domain A (or B) to enable
this feature. You must put the corresponding Jammer port into adomain for thisto work properly.

The Trigger event can be in the next Dword after the Arm event in the traffic stream.

Jam

To define a Jam:
1 Select a Type from the drop-down menu, if available.
2  Click the Jam button to open the Jam Definition window.

The Jam Definition specifies the modifications to be made to the traffic matching the Trigger
Condition.

In addition, the Jammer port can trigger out to the Domain it isin when a Jam takes place.
Check Trigger Domain A (or B) upon Jam to enable this feature.

Note: If you use an external trigger input to define the Arm condition, then you cannot select
the external trigger output for that path in that test case, and vice versa. For information
regarding using the trigger input and output during atest case, refer to “ Using Domains and
External Triggering” on page 291.
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Rollback

The Rollback option FRolback parameter defines the time or word count parameter between the

Arm and Trigger events. If the Trigger does not follow the Arm event in the allotted time or word
count, the Xgig Jammer begins looking for the Arm event again. Click Rollback to display the
dialog box shown in Figure 250.

Note: Thisvalueis saved in terms of words, not time, so keep thisin mind if you save a Test
=»| Caseus ng adevicerunning at 2.5 GT/sand later open the configuration on a Jammer running
at 5.0 GT/s.

Figure 250: Rollback Condition Dialog

Rollback condition @
Rollback to Arm after this mary...
16777214 2| Dwords per lane

which represents
268435.42 us @ 2.5 GT/s(Genl)
13421771 us @ 5.0 GT/s(Gen?)
68157 43 us @ 8.0 GT/s(Gend)

Repeat

Click the Repeat button to open one of the dialog boxes shown in Figure 251. The Repeat dialog
box uses countersto provide an increased level of control over the Jam allowing you to skip over
extraneous instances of the arm or trigger conditions and target the precise data you want to Jam.
There are two unique Repeat dialog box for PCle Jammer configuration modes; the “Trigger +
Jam” or the “ Arm then Trigger + Jam” modes. The Repeat M ode option means that the Jammer
must match the specified condition each time before looking for a Trigger.
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Figure 251: PCle Repeat Dialog Boxes

Repeat Dialog Box for Trigger + Jam Modes
Test Case Counters and Repeat Settings =]

Step 1. Ignore the next 0 = occurrence(s) of the Trigger Condition before Triggering and Jamming.

Step 2. Jam one occurrence of the Trigger Condition

Cancel

Repeat Dialog Box for Arm then Trigger + Jam Modes

Test Case Counters and Repeat Settings =]
Step 1. Wait for 1 = occurrence(s) of the Arm Condition.
Step2:  Then, ignore the next 0 = occurrence(s) of the Trigger Condition before Triggering and Jamming.

Step 3. Jam one occurrence of the Trigger Condition

Cancel

A maximum of 32,767 occurrences or the Arm condition can be waited for.

A maximum of 32,767 occurrences of the Trigger condition can be ignored.

Timeout

The timeout option defines the period of time to wait for a specified test to complete before
aborting and proceeding to the next test in the suite.

To set the timeout:
1 Click Timeout to display the dialog box in Figure 252.
2 Check Enable Timeout.

3 Enter the hours, minutes, and seconds you want to wait.

Figure 252: Timeout Dialog

Timeout #|
v Enable Timeout

Skip Test Case if < = =
notlionisplet:ifitlhin: ID Zlhr ID Zlmin ID ZISGC

4 Click OK.

Pause

Click Pause to open the dialog shown in Figure 253. The Pause setting alows you to insert a
pause before the beginning of atest case.
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Figure 253: Pause Test Dialog
Pause |

v Enable Pause

ait [0 Hmin [0 ZHsec [0 Zms before teststarts

You can also configure options for each Test Case directly in the Test Suite, instead of clicking in
the Current Jammer Test pane. Click on the area of the Test Case you want to modify to open the
corresponding dialog (Figure 254).

Figure 254: Configuring Options Directly in the Test Suite

A 2 Ports Jammer PCle Configuration ( C:\Users\che55287\Documents\JDSU\Jammer\ ] EI@
File

Jammer Test Suite

Name Jamon A

Mode Arm on A, then Trigger +Jam on A = : : o
Arm [TLP | : . "
Trigger [TLP |

Jam Replace TLP with Modified TLP

Repeat Arm -> Trigger -> Jam once (Don't repeat the Test Ca

Timeout (hrmin:sec [ No fimeout |

Pause (mi ms) | No pause ]

Name Jamon B

Mode Trigger + Jamon B -

Arm | ]

Trigger [TLP ]

Jam Trigger

Repeat Trigger

Timeout (hrmin:zec Type: |TLP v]

Pause (mi ms)

Mame : Triggeron B

4
Use the Up, Down, Home and End keys to navigate Total test=s - 2
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Configuring the Arm Condition for PCle

The PCle Arm condition recognizes specific TLPs (Transaction Layer Packets), DLLPs (Data
Link Layer Packets), or ordered sets. You can select from the following:

* TLP- Allowsyou to specify a TLP to set the Arm Condition (see page 261)
e DLLP- Allowsyou to specify a DLLP to set the Arm Condition (see page 263)

*  Ordered Set - Provides you with predefined ordered setsto set the Arm Condition (see
page 265)

You can save an arm or trigger condition asa . jmt file by clicking the Save button in the Arm or
Trigger window. You can load a . jmt file by clicking the Load button in the Arm or Trigger
window.

Depending on the Mode you select, the appropriate graphic diagram shows the Trigger and
optional Arm conditions, along with the Jam event. If the Mode you select does not include an
Arm condition, the Arm button is disabled.

To set Arm conditions:

1 Select TLP, DLLP, or Ordered Set from the Type drop-down menu in the Arm section of the
Current Jammer Test window.

2 Click on the Arm button to open the Arm window.

The window for the condition is displayed (Figure 255). If you arein hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

3 Setthevaluesasrequired to specify the Arm condition as part of aunique Arm and Trigger
sequence for the specific test.

The following sections describe the avail able values.
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Setting TLP Conditions for PCle Arm

You can specify TLP conditions (Figure 255) by loading a template from the Template Library
tree. You can manually specify bitsinthe TLP.

Figure 255: PCle Arm TLP Definition Window

#/ Jammer - PCle TLP - Arm B Definition =] 3]
Name : |Any TLP Packet
| Type a template name j Im#ex— Hex =1 = T:ransacmon Layer Packet (TLP)
TLD 000000 [¥X X ¥X ¥X I TLP Header
£+ User Library TLP 000001 [KX XX XX XX B FmuType
: IEH Any TLP Packet TLE 000002 [EX XX X XX [ Flags
=-(Z3 JOSU Library 000000000 [¥X XN XX XX - Source D
-3 TLP 000000001 [KX ¥¥ XX XX e
000000002 |KX XX XX XX
B1-[_] Head
H__g Plza s 000000003 KX XX XX XX Byte Enables
Bl 000000004 [ M MK XK i Address
23 NvMe 000000005 [¥X ¥¥ XX XX - PH
- (22 AdminCplEntry 000000006 [¥X XX XX XX
-2 AdminSubmEntry 000000007 |¥X XX XX XX
-2 CplErtry 000000008 [KX XX KX XX
F-(2] SubmEntry 000000009 [¥X ¥¥ XX XX
- AdminCplDoorbel 000000010 JRX XX XX XX
) 000000011 [KX XX XX XX
- AdminSubmDoorbell 000000012 |t 3% XX KE
- AdminSubmAddress 000000012 |X¥ ¥ KH XX
- CplDoorbel 000000014 [XX XX XX XX
-~ ControllerAddress 000000015 [XX XX XX XX
I SubmDoorbell 000000016 (X XH HH XX
- SubmAddress 000000017 [¥X ¥¥ XX XX
-0 AHCI 000000018 [HX XX XX XX
I M5 Intenupt 000000015 [KX XX XX XX
000000020 [KX XX KX XX
I M5 Intemupt 000000021 [ M M XX
-0 Any TLF Packet 000000022 [¥X XX XX XX
000000023 [KX XX XX XX
000000024 |KX XX KX XX
000000025 [¥X ¥¥ XX XX
000000026 |¥X ¥ XX XX |
000000027 [KX XX XX XX
000000028 |KX XX KX XX
-
Double click on a byte field to open the Binary Editor
Enter X5 to pass through (not modify) bits or bytes
™ Use inverse of condition specified & NOT)
o] [ [ ]

Selecting a TLP template from the Library list displays the first 32 Dwords of the TLPin the
center portion of the window. Depending on the selected template, the first 3 or 4 Dwords of the
displayed template are the TL P header.

To use atemplate:
1 Select atemplate from the Template Library tree on the left.
2 Click the double right arrow button to set the Arm Condition.

The condition isindicated on the right side of the window.

To manually specify astringinthe TLP:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 256). In the hex view, partially defined hex characters appear as question marks.
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Figure 256: Binary Editor Dialog

E

A way to manually edit the TLP Header isto make selections from the tree view in the right
window pane. Selecting al or specific portions of the TLP Header from this tree view will
highlight that selection in the Hex code displayed in the center portion of the window.

Saving a TLP Arm Definition

If you create a TLP definition for Arm that you want to save and make easily available for future
use, you can save it into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double left arrow button.

TLP conditions have the option of “Use inverse of condition specified (i.e., NOT).” When you
check this option, it means that the first TLP encountered that does not match what you have
specified creates a* condition met” event.

For each TLP condition, you can specify an optional name at the top of the window. This nameis
a so shown on the Jammer Configuration window under the Mode selection, and on the main Xgig
Maestro window.
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Setting DLLP Conditions for PCle Arm

You can specify DLLP conditions (Figure 257) by loading atemplate from the Template Library
tree. You can manually specify bitsinthe DLLP.
Figure 257: PCle Arm DLLP Definition Window

=T

Mame : |Any DLLP Packet

I Type a template name j Index: Hex = = D:ata Link Layer Packet (DLLP)
DLLT 00000 |3 XX ¥¥ XX [=- DLLP Type
++~{Z3 User Library - 00000 Ack
El-£3 JOSU Library - 06X INtFC1-Cpl
=-{Z3 DLLP - (XSX InitFC1-NP
~ 1 Ack - 04X INtFC1-P
-~ Ay Ack-Nak - OEX InitFC2-Cpl
- Ay InitFC - 0xDX INitFC2-NP
I Ay PM - IXCX INAFC2-P
-~ Any UpdateFC - 0x0010 Nak
- InitFC1-Cpl - %0023 PM_Active_State_Reguest_L1
-~ InitFC1-NP - x0020 PM_Enter_L1
- InitFC1-P - (%0021 PM_Enter_L23
-~ InitFC2-Cpl - (%0024 PM_Regquest_Ack
-~ InitFC2-NP L -~ OedX UpdateFC-Cpl
I InitFC2-P - 08X UpdateFC-NP
- Mak - 0x8X UpdateFC-P
-~ PM_Active_State_Request_L1 - Seq_Num
- PM_Enter_L1
-~ PM_Enter_L23
-~ PM_Reguest_Ack
- UpdateFCCpl
-l UpdateFC-NP
- UpdateFC-P
- Vendor Specific
-0 Any DLLP Packst
-
Double click on a byte field to open the Binary Editor
Enter Xz to pass through (not modify) bits or bytes
™ Use inverse of condition specified & NOT)

o ] [ | [ ]

Selecting a DLLP template from the Library list displays the DLLP in the center portion of the
window.

To use atemplate:
1 Select aDLLP template from the Template Library tree on the | eft.
2 Click the double right arrow button to set the Arm Condition.

The condition isindicated on the right side of the window.

To manually specify astring in the DLLP:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 258). In the hex view, partially defined hex characters appear as question marks.

Xgig Jammer and Delay Emulator User Guide 263



Creating Jammer Test Configurations for PCle Configuring the Arm Condition for PCle

Figure 258: Binary Editor Dialog

E

A way to manually edit the DLLPisto make selections from the tree view in the right window
pane. Selecting all or specific portions of the DLLP from this tree view will highlight that
selection in the Hex code displayed in the center portion of the window.

Saving a DLLP Arm Definition

If you create a DL LP definition for Arm that you want to save and make easily available for future
use, you can save it into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double left arrow button.

DL LP conditions have the option of “Use inverse of condition specified (i.e., NOT).” When you
check this option, it means that the first DLLP encountered that does not match what you have
specified creates a* condition met” event.

For each DLLP condition, you can specify an optional name at the top of the window. Thisnameis
a so shown on the Jammer Configuration window under the Mode selection, and on the main Xgig
Maestro window.

264

Xgig Jammer and Delay Emulator User Guide



Configuring the Arm Condition for PCle Creating Jammer Test Configurations for PCle

Setting Ordered Set Conditions for PCle Arm

You can choose from predefined Ordered Sets for PCle Generations 1 and 2. You can select from
EDB, EIOS, END, FTS, IDL, SDP, SKP, or STP from the Ordered setsin the Library. All Ordered
Set choices are four bytes long and are not editable.

Figure 259: PCle Arm Ordered Set Definition Window

#/ Jammer - PCle Ordered Set - Arm B Definition = 3]
Name : I
| Type a template name j
¥ Lane 0 ¥ Lane 1 F Lane2 7 Lene2
++[13 User Library
ED JDSU Library ¥ Lane 4 ¥ Lane 5 ¥ Lane® ¥ Lane7 ¥ Al Lanes
=-{_]) Ordered Sets
-3 EDB
EI0S Index H_| =l & Eos cen2)
END EIOS 00000 (B o Genl
ETS EICS 00001 |7C - Gen2
DL =105 00002 [7C
<op =105 00003 |70
SKP
STP
B ==

The Lane selections near the top of the page allow you to monitor any or all of the lanesto identify
the selected Ordered Set to meet the ARM condition using one or more lanes.

Specify the PCle generation from the tree view in the right window pane. Select either Gen 1 or
Gen 2.

You can specify an optional name at the top of the window. This nameis also shown in the Jammer
Configuration window under the Mode selection and on the main Xgig Maestro window.
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Configuring the Trigger Condition for PCle

The PCle Trigger condition recognizes specific TLPs (Transaction Layer Packets), DLLPs (Data
Link Layer Packets), or ordered sets. You can select from the following:

TLP - Allows you to specify a TLP to set the Trigger Condition (see page 261)
DLLP - Allows you to specify a DLLP to set the Trigger Condition (see page 263)

Ordered Set - Provides you with predefined ordered sets to set the Trigger Condition (see
page 265)

Depending on the Mode you select in the Jammer Configuration window, the appropriate
graphic diagram shows the Trigger and optional Arm conditions, along with the Jam event. If the
Mode you select does not include an Arm condition, the Arm button remains disabled.

To set Trigger conditions:
1 Openthe Type drop-down in the Trigger Condition window, and select TLP, DLLP, or

Ordered Set.
Click the Trigger button in the Xgig Jammer Configuration window.

The window for the condition is displayed. If you are in hardware edit mode, the protocol,
chassis name, chassis number, slot number, and port numbers are displayed in the title bar.

Set the values as required to specify the Trigger condition as part of aunique Arm and Trigger
sequence for the specific test.

The following sections describe the available Trigger Type values.
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Setting TLP Conditions for a PCle Trigger

You can specify TLP trigger conditions (Figure 260) by loading a template from the template
Library tree. You can manually specify bitsin the TLP,
Figure 260: PCle Trigger TLP Definition Window

=T

Decode Swikches

Mame - |Corrtrnl\erﬁddress

I Type a template name j Index: [=- Transaction Layer Packet (TLP)
TLE 000000 - TLP Header
I+ User Library TLE 000001 - FmtType
¢ .-IHD Any TLP Packet TLE 000002 |RaEt ey B Flags
212 JOSU Library 000000000 BT
B TLP ggggggggf B ID-Based Ordering
Bl Header 000000005 [ TLP Processing Hints present
=] P oo0o0000a [ TLE digest present
-2 NVMe 000000005 [+ Poiscned
B[22 AdminCplEntry 000000004 - Belaxed Ordering
(23] AdminSubmEntry 000000007 E-Ho Snoop
B[] CplEntry oooooooos [ Address Type
(- (2] SubmEntry 000000003 - Length
I AdminCplDoorbell 0ooooooLo & Source D
) 000000011
- AdminSubm Doorbell S - Bus
X 000000012
- AdminSubmAddress 00000013 - Dev
- CplDoorbel 000000014 - Fet
- CortrollerAddress 000000015 - Tag
I SubmDoorbell 0ooo000ls [ Byte Enables
I8 SubmAddress 000000017 - Last DW BE
-0 CmdFIS 000000020
@- (10 RecvdFISE2) s p— B PH
B#-(1] RecvdFIS(B4) 000000022
- CmdHeaderAddr 000000023
- MSI Intemupt 000000024
I MSI-X Intemupt 000000025 |KX XX KX XX —
000000026 [KK XX KH XX
TLP Packet
I Ay ae 000000027 [¥X ¥ KX XX
-
Double click on a byte field to open the Binary Editor
Enter Xz to pass through (not modify) bits or bytes
™ Use inverse of condition specified & NOT)

o ] [ | [ ]

Selecting a TLP template from the Library list displays the first 32 Dwords of the TLPin the
center portion of the window. Depending on the selected template, the first 3 or 4 Dwords of the
displayed template are the TL P header.

To use atemplate:
1 Select atemplate from the Template Library tree on the left.
2 Click the double right arrow button to set the Trigger Condition.

The condition isindicated on the right side of the window.

To manually specify astringinthe TLP:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 261). In the Hex view, partially defined hex characters appear as question marks.
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Figure 261: Binary Editor Dialog

E

A way to manually edit the TLP Header isto make selections from the tree view in the right
window pane. Selecting al or specific portions of the TLP Header from this tree view will
highlight that selection in the Hex code displayed in the center portion of the window.

Saving a TLP Trigger Definition

If you create a TLP trigger definition that you want to save and make easily available for future
use, you can save it into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double left arrow button.

TLP trigger conditions have the option of “Use inverse of condition specified (i.e., NOT).” When
you check this option, it means that the first TLP encountered that does not match what you have
specified creates a* condition met” event.

For each TLP trigger condition, you can specify an optional name at the top of the window. This
name is aso shown on the Jammer Configuration window under the Mode selection, and on the
main Xgig Maestro window.
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Setting DLLP Conditions for a PCle Trigger

You can specify DLLP conditions (Figure 262) by loading a template from the Template Library
tree. You can manually specify bitsinthe DLLP.
Figure 262: PCle Trigger DLLP Definition Window

=T

Mame : |Any DLLP Packet

I Type a template name j Index: Hex = = D:ata Link Layer Packet (DLLP)
DLLT 00000 |3 XX ¥¥ XX [=- DLLP Type
++~{Z3 User Library - 00000 Ack
El-£3 JOSU Library - 06X INtFC1-Cpl
=-{Z3 DLLP - (XSX InitFC1-NP
~ 1 Ack - 04X INtFC1-P
-~ Ay Ack-Nak - OEX InitFC2-Cpl
- Ay InitFC - 0xDX INitFC2-NP
I Ay PM - IXCX INAFC2-P
-~ Any UpdateFC - 0x0010 Nak
- InitFC1-Cpl - %0023 PM_Active_State_Reguest_L1
-~ InitFC1-NP - x0020 PM_Enter_L1
- InitFC1-P - (%0021 PM_Enter_L23
-~ InitFC2-Cpl - (%0024 PM_Regquest_Ack
-~ InitFC2-NP L -~ OedX UpdateFC-Cpl
I InitFC2-P - 08X UpdateFC-NP
- Mak - 0x8X UpdateFC-P
-~ PM_Active_State_Request_L1 - Seq_Num
- PM_Enter_L1
-~ PM_Enter_L23
-~ PM_Reguest_Ack
- UpdateFCCpl
-l UpdateFC-NP
- UpdateFC-P
- Vendor Specific
-0 Any DLLP Packst
-
Double click on a byte field to open the Binary Editor
Enter Xz to pass through (not modify) bits or bytes
™ Use inverse of condition specified & NOT)

o ] [ | [ ]

Selecting a DLLP template from the Library list displays the DLLP in the center portion of the
window.

To use atemplate:
1 Select aDLLPtrigger template from the Template Library tree on the left.
2 Click the double right arrow button to set the Trigger Condition.

The condition isindicated on the right side of the window.

To manually specify astring in the DLLP:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 258). In the hex view, partially defined hex characters appear as question marks.
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Figure 263: Binary Editor Dialog

E

A way to manually edit the DLLP isto make selections from the tree view in the right window
pane. Selecting all or specific portions of the DLLP from this tree view will highlight that
selection in the Hex code displayed in the center portion of the window.

Saving a DLLP Trigger Definition

If you create a DLLP definition for Trigger that you want to save and make easily available for
future use, you can save it into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double |eft arrow button.

DLLP conditions have the option of “Use inverse of condition specified (i.e., NOT).” When you
check this option, it means that the first DLLP encountered that does not match what you have
specified creates a“condition met” event.

For each DLLP condition, you can specify an optional name at the top of the window. Thisnameis
also shown on the Jammer Configuration window under the Mode selection, and on the main Xgig
Maestro window.
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Setting Ordered Set Conditions for a PCle Trigger
You can choose from predefined Ordered Sets for PCle Generation 1 and Generation 2. You can
select from EDB, EIOS, END, FTS, IDL, SDP, SKP, or STP from the Ordered setsin the Library.
All Ordered Set choices are four bytes long and are not editable.

Figure 264: PCle Arm Ordered Set Definition Window

2/ Jammer - PCle Ordered Set - Trigger B Definition =] 3]
Name : ISKP
I Type a template name j
¥ Lane 0 ¥ Lane 1 ¥ Lane2 7 Lene2
++(3 User Library
B D JDSU Library ¥ Lane 4 ¥ Lane 5 ¥ Laneb ¥ Lane 7 ¥ Al Lanes
-] Ordered Sets
EDE
Ei0S ndec [ ]2
END SEP 000000 [BC
FTS SKE 000001 |1
oL SKE 000002 [1C
S0P SKE 000003 |1
SKP
5TP
= Load | oK | | Apply | | Cancel |

The Lane selections near the top of the page allow you to monitor any or all of the lanesto identify
the selected Ordered Set to meet the Trigger condition using one or more lanes.

Specify the PCle generation from the tree view in the right window pane. Select either Gen 1 or
Gen 2.

You can specify an optional name at the top of the window. This nameis also shown in the Jammer
Configuration window under the Mode selection and on the main Xgig Maestro window.
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Configuring the Jam Definition for PCle

The Jam Definition window defines how the specified event on the Trigger Condition window is
modified. The type of Jam that is available depends on the type of Trigger selected.

*  Wherethe Trigger typeis TLP, the Jam is always Replace TLP with Modified TLP.
*  Wherethe Trigger typeis DLLP, the Jam is always Replace DLLP with Modified DLLP.
»  Wherethe Trigger type is Ordered Set, the Jam is aways PCle Ordered Set Jam Type.

For any Jam definition, you can specify an optional name at the top of the window. This nameis
also displayed on the Jammer Configuration window under Mode selection and on the main Xgig
Maestro window.

Access the Jam definition windows using the Jam button in the Jam area

Replace TLP with Modified TLP =~ | |

I

You can save aJam definition asa . jmj file by clicking the Save button in the Jam window. You
canload a . jmj file by clicking the Load button in the Jam window.

Jamming a TLP for PCle

With TLP asthe Trigger Type, the Jam TypeisReplace TLP with Modified TLP. When you select
the Jam button, the following Jam Definition window is displayed (Figure 265). This window
alows you to define the modified TLP that is used.

There are three tabs: the Header/Payload tab defines the modified TLP;
the Gen1/2 tab sets the SOP and LCRC modification settings for PCle Generation 1 and 2;
the Gen 3 tab setsthe STP and L CRC modification settings for PCle Generation 3.

Header/Payload Tab

Any parameter in the PCle header can be modified (Figure 265). Select either the Replace Jam or
All Jam Modes radio button to define the Jam frame.

The Header/Payload tab alows you to select a modified TLP packet from the Library on the left
of the window. When the selection is made and you click the “double right arrow” button, the
Dwords representing the full PCle frame are displayed in the Index/Hex columns in the center of
the window.

Thefirst 309 Dwords in the Frames Header and Payload are editable. The maximum value of 309
is allowed to be entered. You can set the number of Dwords by changing the val ue shown below
the Index/Hex columns.

Mumber of Header + Payload Dwords: 305 = Dword(s) (Dword = 4 bytes)
Maote: For Invert Jam, Set Bits to 0" or 1's Jam will disable some options on the Gen1/2 and Ge
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Figure 265: PCle Jamming TLP Header/Payload Tab Definitions

 Jammer - PCle TLP - Jam B Definition [E=n E=R===

Name :

| Header / Fayload | Gen12 Gen3

ype a template name - (©) All Jam Modes @ Replace Jam Mode

(1] User Library Index Hex » [ E-Transaction Layer Packet (TLP)

: IED Any TLP Packet Tir oooono [l o X | [z} TLP Header
E"%—lngsigbmw TLP 000001 [£X XX XX KX
- TLP 000002 [EX EX KX XX
(20 Header Dld 000000 [EX XX XX XX Source D
=3 Pid 000000000 [XX KX XX KX Tag
-2 NVMe 000000001 [KX KX XX XX Byte Enables
(23 AHCI 000000002 |KX XX XX KX Address
I MS! et 000000003 [KX KX XX XX ERPH
- MSI-X Interrupt 000000004 (XX XX XX XX - Ml Interrupt

000000005 (XX X XX EX :
A Any TLP Packet 200000008 |kt Xt K 1 - Message Data

000000007 |EX XX XX XX
- 000000008 |KX XX XX XX
== 000000009 (XX XX XX XX

000000010 |XX XX XX XX
Q000000011 |XX XX XX XX
000000012 [HX XX HX EX
000000013 |EX XX XX XX
000000014 |XX XX XX XX
000000015 [HX XX HX XX
000000016 |EX XX XX XX
Q000000017 |XX XX XX XX
000000018 [XX XX XX XX
000000015 |XX XX XX XX
000000020 |XX XX XX XX
000000021 [HX XX HX EX
Q00000022 |EX XX EX XX
000000023 |KX XX XX XX
000000024 [HX XX XX HX | -

-OR- Mumber of Header + Payload Dwords: (309 |+ Dword(s) (Dward = 4 bytes)
Current Trigger { ) ‘ Note: For Invert Jam, Set Bits to 0" or 1's Jam will disable some options on the Gen1/2 and Gen3 tabs

Jam Behavior
(@) Jam urtil end of tigger frame

Execute full Jam pattem (Mote: This will disable some of the modifications on the Gen1/2 and Gen3 tabs)

o ] Cam ] [ |

Depending on the selected TLP, the header portion is either the first 3 or 4 Dwords. At the right
side of the window, the header portions of the TLP are shown. Selecting a specific header portion
highlights corresponding the Hex value.

In the Hex view, an X represents a nibble that can be any value (a“don’t care”).
Partially defined hex characters appear as question marks.

To modify the Hex value of a highlighted string, double-click the string to display the Binary
Editor (Figure 266).

Figure 266: Binary Editor Dialog

E

Select the All Jam Modes radio button to open the All Jam Modes screen (see Figure 267). This
screen provides access to set the Jam modes. Use the drop down arrow (circled in red) to open the
list of available Jam modes.
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Figure 267: All Jam Modes for PCle TLP

@ All Jam Modes () Replace Jam Mode
dMHle=Ee
Index Type Descnption N
000000000 Pass Through Jam w | He 3o Hi Hi Hi
[3 000000001 Pass Through Jam (:)—le 3o Hi Hi Hi
000000002 Pass Through Jam X p:6.4 X X
000000003 Create Error Jam (Gen 1/2 Only) He HH HH HH
000000004 Replace Jam Ee | KX KX KX
000000005 Invert Jam He | X X X X
Set Bits To 0's Jam
000000008 Set Bits To 1's Jam He .y X X X =
000000007 Dass Through Jam ~ | He 3oL i i i
000000008 Pass Through Jam w | He 3o Hi Hi Hi
000000005 Pass Through Jam w | He 3o Hi Hi Hi
000000010 Pass Through Jam w | He 3o Hi Hi Hi
000000011 Pass Through Jam w | He 3o Hi Hi Hi
000000012 Pass Through Jam w | He 3o Hi Hi Hi
000000013 Pass Through Jam w | He 3o Hi Hi Hi
000000014 Pass Through Jam w | He 3o Hi Hi Hi
000000015 Pass Through Jam w | He 3o Hi Hi Hi
000000018 Pass Through Jam w | He 3o Hi Hi Hi
000000017 Pass Through Jam « | He 30 Hi Hi Hi v
Mumber of Header + Payload Dwords: (20 = |Dword(s) (Dword = 4 bytes)
Mote: For Invert Jam, Set Bits to 0 or 1°s Jam will disable some options on the Gen1/2 and Gen3 tabs

The header portion (index numbers 00000000 through 00000006) has six available Jam options.

Note: Once any option (other than Pass Through Jam and Create Error Jam) is selected for a
=*| Dword, only that Jam option plus the Pass Through Jam and Create Error Jam options are
available for any of the other Dwords in the header portion.

The payload portion (index numbers oo000007 and above) allows only two Jam choices:
Pass Through Jam and Replace Jam

Note: If any Dword in the header portion is set to Invert Jam, Set Bit to 0's Jam, or Set Bitsto 1's
Jam, then only the Pass Through Jam option is available in the payload portion.

* Pass Through Jam - Pass through the current word unchanged.

* Create Error Jam (Gen1/2 Only) - Check Inject Error for any byte(s) on which you want to
send Disparity Errors. Thisinverts the running disparity at that byte. Selecting the
Description column displays the following dialog box to make changes:

Create Error =]
Byte 0 Biyte 1 Byte 2 Byte 3
Inject Emor [ Inject Emar [ Inject Emar [ Inject Emar
(@) Disparity emor Disparity emor Disparity emor Disparity emor
Code violation emor Code violation emor Code violation emor Code violation emor
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* Replace Jam - Thisfunction allows you to replace each nibble with anew value. Selecting
the Description column displays the following dialog box to make changes:

Replace Jam =]
Byte 0 Biyte 1 Byte 2 Byte 3

0B XX XX XX

. 11.@ . xx|§| . xx|§| . xx|§|
10 |

Enter X's tc; }ss through (not medify) nibbles
3
:
5

e Invert Jam - Invert defined bits and pass through the rest. Enter 1s at the appropriate bit
locations. Selecting the Description column displays the following dialog box to make

changes:

]

Invert Jam

Byte 0
1%1

Byte 1 Byte 2 Byte 3

e Set Bits To 0's Jam- Set defined bits to 0's and pass through the rest. Enter O's at the
appropriate bit locations. Selecting the Description column displays the following dialog box

to make changes:

]

Set Bits To 0's Jam

Byte 0 Biyte 1 Byte 2 Byte 3

e Set Bits To 1's Jam - Set defined bitsto 1's and pass through the rest. Enter 1's at the
appropriate bit locations. Selecting the Description column displays the following dialog box

to make changes:

]

Set Bits To1's Jam

Byte 0 Biyte 1 Byte 2 Byte 3
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Gen 1/2 Tab

Selecting the Gen 1/2 tab allows you to define whether you want to pass through or change the
TLP's SOP (Start Of Packet) and LCRC (Link Cyclica Redundancy Check) values.

Figure 268: PCle Jamming TLP Gen1/2 Definition Window

# Jammer - PCle TLP - Jam A Definition =10l x|
Name I
Header / Payload | Gen 172 | Gen3
Byte O Byte 1 Byte 2 Byte 3
S0P Modfication
' Pass through SOP
(% Replace SOP with this...
[UserDefined Bytes =l [z= [ [
Packet Sequence Number: | K 27.7 ﬂ .| X ﬂ . Xl
LCRC Medification
% Pags through CRC unchanged
' Recalculate comect CRC
Jam Behavior
@ Jam until end of igger frame
€ Erecute hull.Jam pattem [Note: This will disable some of the modifications on the Genl/2 and Gend tabs)
o [ |[oma ]

SOP Moadification: Select either the Pass through SOP or Replace SOP with this... options.
You can replace the SOP with User-Defined Bytes. Byte O isfixed and cannot be changed. You can
modify Byte 1 and Byte 2 of the SOP. Enter values directly into the byte text boxes.

Figure 269: SOP Modification Bytes

e |<— Symbol 0 + Symbol 1 —»%— Symbol 2 ——|

Specification V765,43 ,2,1,0,15,14,13,12,11,10, 9 | 8 |23,22,21,20,19,18,17 | 16,
| K277 [R[R|R[R[SnfSu[5s[5a57] 5 [55[S4Sa[52[54 [5]
N J
%ﬁ/\_\f v
STP Reserved TLP Sequence
Number
Byte 0 Byte 1 Byte 2
Jammer
SOP Medification — X e
User Interface
B 27.7 D D

Enter values directly into the byte text boxes. The upper 4 bits of Byte 1 are Reserved bits.

Asshown in Figure 269, the 12-bit packet sequence number isthe lower 4 bits of Byte 1 and the 8
bits of Byte 2. You can also change this number by selecting the Packet Sequence Number
button to display the Packet Sequence Number dialog box. Enter a value for the packet sequence
number into the dialog box and select OK to modify the 12-bit value.
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Figure 270: Packet Sequence Number Dialog Box

Packet Sequence Number @

Packet Sequence Mumber

Enter a value between 0 and 4035

-1 +| means pass through

LCRC Moadification: Select either the Pass through CRC unchanged or Recalculate correct
CRC options.
Gen 3 Tab

Selecting the Gen 3 tab allows you to define whether you want to pass through or change the
TLP's STP (Start Of Packet) and LCRC (Link Cyclical Redundancy Check) values.

Figure 271: PCle Jamming TLP Gen 3 Definition Window

#/ Jammer - PCle TLP - Jam A Definition 131

MName : I

Header / Payload Gen 1/2 ‘ Gen 3 ‘

STP Modfication

€ Passthrough STP TLF Length{2:0] ST Identifier FP TLF Length{10:4] FCRC TLF Sequence Number
& Replace 5TP with this... [ oo 1 [x O Prooext HAKE | | KO
User-Defined Dword j

Double click on a bit field in TLP Length and Seguence Mumber to enter decimal values
Enter X's to pass through (not modify) bits

LCRC Medification

% Pags through CRC unchanged

' Recalculate comect CRC

Jam Behavior
@ Jam until end aof tigger frame

€ Execute full Jam pattern [Mate: This will disable some of the modifications on the Genl /2 and Gen3 tabs|

e

STP Modification: Select either the Pass through STP or Replace STP with this... options. You
can replace the STP with a User-Defined Dword. Double-click the text boxes to enter bit values

into the text boxes.
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Figure 272: STP Modification Bytes

PCle Gen 3 +0 +1 +2 +3

STP Token

Specification ?| ‘ ‘4 3|2l-1|0 7 6‘5‘ ‘3| | |o ‘Gl ‘4 3| |-i]0 ?|6|5‘4‘3‘2|'1‘0
Len&fﬁ&ﬂ] 1111b TLP Length{10:4] FCRC TLP Sequence Number

‘éa',rn;nrl'erdﬁien? e TLP Length{3:0] STF Identifier TLP Length[10:4] FCRC TLP Sequence Mumbsr

Userln?e;f:-.?emn | oo I 1111 W ] oo oo | [ronecose

LCRC Modification: Select either the Pass through CRC unchanged or Recalculate correct
CRC options.

Jamming a DLLP for PCle

With DLLP asthe Trigger Type, the Jam Type will be Replace DLLP with Modified DLLP.
When you select the Jam button, the following Jam Definition window is displayed (Figure 273).
Thiswindow allows you to define the modified DLLP that is used.

There are three tabs: the Header/Payload tab definesthe DLLP, the Gen 1/2 tab setsthe CRC
modification settings, and the Gen 3 tab sets the CRC modification settings.

Header/Payload Tab

The Header/Payload tab allows you to select amodified DLLP packet from the Library on the left
of the window. When the selection is made and you click the “double right arrow” button, the
DLLP s Dword is displayed in the Index/Hex columns in the center of the window.
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Figure 273: PCle Jamming DLLP Header/Payload Tab Definitions

Name

‘. Header / Payload | Gen1/2  Gen3

Type a template name - © All Jam Modes @ Replace Jam Mode
(£ User Library Index Hex + | [=-Data Link Layer Packet (DLLP)
=1 JDSU Library o0 S ) v~ 00 AcH
+{Z3 DLLP oriz ooooo (o 0x0000 Ack
I Ack - 0xBX InitFC1-Cpl
--IH Any Ack-Nak - 0x8X InitFC1-NP
- I Any InitFC 04X InitFC1-P
I Any PM - OKEX InitFC2-Cpl
--IH Any UpdateFC - 0xDX IntFC2-NP
- I InitFC1-Cpl E 0xCX InitFC2-P
I InitFC1-NP - 0x0010 Nak
--IH InitFC1-P - 0x0023 PM_Active_State_Request_L1
I InitFC2-Col 0x0020 PM_Enter_L1
I InitFC2-NP -~ 0x0021 PM_Enter_LZ3
[ InitFC2-P - 0x0024 PM_Reguest_Ack
I Nak 04X UpdateFC-Cpl
I PM_Active_State_Request_L1 | - 0x@X UpdateFC-NP
. PM_Enter_L1 - 0x8X UpdateFC-P
-1 PM_Enter_L23 Seq_Num
B PM_Request_Ack
T UpdateFC-Cpl
- I UpdateFC-NP
I UpdateFC-F
- Vendor Specific
- Any DLLP Packet

-OR-

Current Trigger ( ) E] |
o ][ e

The header portions of the selected DLLP are shown. Selecting a specific header portion
highlights corresponding the Hex value.

In the Hex view, an X represents a nibble that can be any value (a“don’t care”).
Partially defined hex characters appear as question marks.

To modify the Hex value of a highlighted string, double-click the string to display the Binary
Editor (Figure 274).
Figure 274: Binary Editor Dialog

A
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Select the All Jam Modes radio button to open the All Jam Modes screen (see Figure 275). This
screen provides access to set the Jam modes using the drop down arrow (circled in red).

Figure 275: All Jam Modes for PCle DLLP

@ All Jam Modes () Replace Jam Meode

Index Type Descnpbon
3 ooO0O0000 Pass Through Jam - e 0o X oA HH

Pass Through Jam
Replace Jam
Create Errar Jam (Gen 1/2 Only)

All Jam Modes for DLLP has the following available Jam options.
e Pass Through Jam - Pass through the current word unchanged.

* Replace Jam - Thisfunction allows you to replace each nibble with anew value. Selecting
the Description column displays the following dialog box to make changes:

Replace Jam =]

Byte 0 Biyte 1 Byte 2 Byte 3
0B XX XX

pe
0

Enter X's tc; 5 through (not modify) nibbles

:
5

* Create Error Jam (Gen1/2 Only) - Check Inject Error for any byte(s) on which you want to
send Disparity Errors. Thisinverts the running disparity at that byte. Selecting the
Description column displays the following dialog box to make changes:

Create Error =]
Byte O Byte 1 Byte 2 Byte 3
Inject Emor [ Inject Emar [ Inject Emar [ Inject Emar
'@ Disparity emor Disparity emor Disparity emor Disparity emor
Code violation emor Code violation emor Code violation emor Code violation emor
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Gen 1/2 Tab

Selecting the Gen1/2 tab alows you to define whether you want to pass through, recalculate, or
replace the DLLP's CRC value with a User-Defined Word. If you select that you want to replace
the CRC value with a User-Defined Word, you set the word's 2 bytes using the with the buttons at
theright which display adrop-down list to select from. You can also inject disparity error on either
Byte 0 or Byte 1by selecting one or both of the Inject Error check boxes.

Figure 276: PCle Jamming DLLP Gen 1/2 CRC Definitions

A Jammer - PCle DLLP - Jam A Definition = Em
Name
Header / Payload | Gen 172 | Gen3
Byte 0 Byte 1 Byte 2 Byte 3
CRC Medification
Pass through CRC unchanged i) D6
Recaleulate comect CRC D| |wkds H D) |ufs El
2 .
7] Inject Emor Jinject Eror 3
@ Replace CRC with this... 4
@ Disparity emor ) Dlspaﬂwerr\:u5
User-Defined Word h Code violation emor Code violatia &
7
8
5
10
i
12
13
14
15
16
17|=
18|
19
20
21
23
24
25
26
27
28
]
ki
3T
o] [t
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Gen 3 Tab

Selecting the Geng3 tab allows you to define whether you want to pass through, recalculate, or
replace the DLLP's CRC value with a User-Defined Word. If you select that you want to replace
the CRC value with a User-Defined Word, you set the word's 2 bytes using the with the buttons at
the right which display a drop-down list to select from.

Figure 277: PCle Jamming DLLP Gen 3 CRC Definitions

RI=E
Name I
Header / Payload Gen 12 | Gen 3|
CRC Modification
' Pass through CRC unchanged
" Recalculate comect CRC
. Double-click on the edit boxes for the Binary Editor.
fe2 Enter X for pass through
IUser—Dehned Word j IG_D IE
Save Load ok |[ sesty || cancel
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Jamming an Ordered Set for PCle

If the Trigger Event is an Ordered Set, and you want to Jam with an Ordered Set, select Replace
with Modified Ordered Set Jam from the drop-down menu, and click the Jam button on the Xgig
Jammer Configuration window, to open the Ordered Set Jam Definition window (Figure 278).

With Ordered Set asthe Trigger Type, the Jam Type will be PCle Ordered Set Jam Type.
When you select the Jam button, the following Jam Definition window is displayed (Figure 278).
Thiswindow allows you to select the modified Ordered Set that is used.

The OS tab alows you to select amodified Ordered Set from the Library on the left of the
window. The ordered sets that are available from the library are based on the ordered set that was
selected in the Trigger definition. When the ordered set selection is made and you click the
“double right arrow” button, the ordered set information (Index, Type, and Description) are
displayed on the right side of the window.

Figure 278: PCle Jamming Ordered Set Definitions

o]
MName : I
| os |
[Tvpe a template name | Selected 0S: FIDS
5 58 1050 ey o e s
E‘D Ordered Sets » 000000000 Replace 8b Jam ~ | He K2g.s Kz28.3 Kzg.3 Kz8.3
FTS
-3 SKP
>>
-0DR-
Current Trigger ( EIOS ) ﬂ|
Save Load oK ‘ ‘ Apply | | Cancel
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Chapter 9

Xgig Jammer Application Notes

In this chapter:

Setting Up the Xgig Jammer and Xgig Analyzer to Capture a Jam
Testing Strategies for the Xgig Jammer

Replace Frame with Modified Traffic - Fibre Channel

Using Domains and External Triggering

How to Setup a Single Port Xgig Jammer
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Setting Up the Xgig Jammer and Xgig Analyzer to Capture a Jam
Typically, when setting up a Jammer test, it is customary to have atraffic source, a device under

test (DUT), aJammer and an Analyzer. You can set up the Analyzer to capture the traffic
(including the Jam) and the response to the Jam. Figure 279 illustrates the setup.

Figure 279: Xgig Jammer and Analyzer Setup

Xgig blade

Duplex
Jammer Analyzer

Device 2
(DUT)

Device 1
(traffic source)

--------- p Un-jammed traffic
- — — — - Jammed traffic
- — - — Response to Jam
Ports in the same domain

In this setup, ports 1 and 2 are part of a duplex Jammer configured in crossover. The sequence of
eventsis described as follows:

1 Thesourcetraffic goesinto port 1, which is Path A in the Jammer configuration.

2 An Arm-Trigger-Jam sequence creates a Jam and the traffic goes out port 2 and then into port
3 of the Analyzer.

The Analyzer captures the incoming traffic including the Jam.

3

4  Thetraffic goesto the DUT, which responds.

5 Theresponse goesin port 4 of the Analyzer and is also captured.
6

The reply goes all the way back to the traffic source by going through ports 4, 3, 2 and 1.

To see the Jam in the capture, you must stop the Analyzer when the Jam dataisin the Analyzer’s
buffer. You can accomplish thisin two ways:

» Configure the Analyzer to trigger on traffic such as the Jam itself or around the Jam.
e Setup the Jammer to trigger the Analyzer.
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To setup the Jammer to trigger the Analyzer, the Jammer port that generates the trigger and the
Analyzer ports that receive the trigger must be in the same Domain. To set this up:

1 Using Xgig TraceControl (Analyzer), create an Analyzer Domain using ports 3 and 4.

2 Setup port 3 to stop capturing on atrigger, but do not specify atemplate for the Trigger
Condition.

3  Set the clock rate on the Analyzer.

4 Using Xgig Maestro (Jammer), go to Port > Port Selection and Domain Setup on the menu
bar.

5 Select and Use ports 1 and 2 as a duplex Jammer.

6 Select port 1, right-click, and select Add to Domain..., then select the Domain in which the
Analyzers are.

Now ports 1, 3 and 4 are in the same Domain and will receive each other’s triggers.

Figure 280: Ports Selected for the Same Domain

7 UseaJammer configuration that triggers on Path A and triggers Domain A.
8 Start the Analyzer and Jammer.

9 Each time the Jammer Jams, the Analyzer istriggered and stopped.

10 View and save the capture.

11 Restart the Analyzer for the next Jam.
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Testing Strategies for the Xgig Jammer

The Xgig Jammer isdesigned to verify the operation of aFibre Channel, Gigabit Ethernet, SAS, or
SATA/STP based system by introducing errors in a controlled and repeatable way. The Fibre
Channel, Gigabit Ethernet, SAS, or SATA/STP devices under test are assumed to be functional and
operating properly with or without the Xgig Jammer system inserted in the link.

The goal of Xgig Jammer testing is to modify the traffic moving between the devices, creating
errors, which should be recognized and handled correctly by the network. The range of tests that
can be created is unlimited. A Fibre Channel test can include:

* Replace an Open (OPN) sent by ahost with an Idle. Does the host recogni ze that the OPN was
never received?

* Modify aframe and leave the CRC unchanged. Does the receiving device recognize a bad
frame?

* Modify a SCSI command within aframe and correct the CRC. Does the SCSI error checking
software recognize a bad command?

The Xgig Jammer can be used both with black-box and white-box test strategies. For black box
testing, the Xgig Jammer can be configured to cause a wide range of potential error conditions.
The operating environment should trap, handle, and then report the actions the system took for
each of these errors. If an error is not trapped or handled correctly, the Xgig Jammer can be
configured to redo the specific test. The details of the traffic to and from the offending device are
captured by the Xgig Anayzer for examination.

Using the Xgig Jammer for awhite-box test strategy requires a two-stage process. Anayze the
error checking software in the device and determine the expected response to specific classes of
errors. Exercise all the error checking routines by creating the errors with the Xgig Jammer and
then verify that the system responds correctly.
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Replace Frame with Modified Traffic - Fibre Channel

The Fibre Channel Jammer frame function “ Replace w/ Modified Traffic” alows alarge number
of waysto ater atarget frame. These alterations comein four basic types:

o Simple frame modification
»  Frame truncation and/or modification
* Replacement of aframe with multiple frames

* Replacement of aframe with Ordered Sets.

Each of these typesis described in this application note. All of the following cases assume you are
using the Jam behavior option set to “Jam until end of trigger frame.”

Simple Frame Modification

The “Replace w/ Modified Traffic” feature always alows you to modify any word of the target
frame. The “ SOF/CRC/EOF” tab allows you to edit the SOF, CRC, and EOF. The “Header” tab
allows you to define Jamming for the first 6 words of the frame. The “Payload” tab allows you to
define Jamming for the rest of the frame, for however many words you decide, up to the maximum
legal frame length (528 payload words).

During operation, when the Jammer finds the target frame, it steps through each word performing
each requested change, until it reaches the target frame's CRC. At this point, even if you have
defined extrawords in the “Payload” tab, the Jammer ignores these extra instructions and instead
follows your instructions for the CRC word and EOF. On the other hand, if you do not specify as
many wordsin the “Payload” tab as are in the target frame, then the Jammer passes through the
remaining payload words until the CRC of the target frame.

An example of asimple modification would be leaving the structure of the target frame intact but
changing its data. To do this you would leave the SOF as an SOF, modify the data with other data,
keep the position of the CRC, and |eave the EOF as an EOF.

Frame Truncation and/or Modification

You can also truncate and modify aframe at the sametime. In order to accomplish this, define as
many data word modifications as the desired length of the new frame, then select an “ Automatic
CRC" to be inserted after the data words, followed by an EOF. Fill the rest of the “Payload” tab
with “Idles’ or some other Ordered Sets. To be safe, define the full amount of 528 words, in case
the target frame isvery large.

Regardless of how many payload words you specify, or how long the target frame is, when the
Jammer reaches the target frame's CRC and EOF, it looks for specific instructions regarding them
(on the “ SOF/CRC/EOF” tab). Do not forget to replace both the CRC and EOF with the desired
Ordered Sets.

Thisform of truncation does not work correctly if the target frame is shorter than the new frame
you have defined. The Jammer would modify the target frame up to the point of its CRC, and then
jump to the CRC and EOF instructions, which are defined as other Ordered Sets. The resulting
frame fragment would have an SOF, some data words, and then whatever Ordered Sets you
defined for the CRC and EOF words.
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Another Frame Jamming feature “ Replace Frame w/ Truncated Frame” isasimple way to accessa
subset of this functionality. The feature asks for only two simple inputs from the user:

e The number of words the new frame should have
e A new EOF

The Jammer passes through the original frame (without modifying) until it reaches the specified
length, and then sends a good CRC and the user-specified EOF, followed by “Idles’ to replace the
rest of thetarget frame. The feature automatically deals safely with the case where the target frame
is shorter than the new specified length. In this case, the frame is simply passed through with no
changes, but the new EOF is used.

Replacement of Frame with Multiple Frames

Perhaps the most advanced use of the “Replace w/ Modified Traffic” feature isto replace the target
frame with more than one frame. Thisis probably only wise if you know the target frame s large,
because the replacement traffic you specify must fit in the space from the SOF to the EOF of the
target frame.

To create multiple frames, repeat patterns of SOF, 6 or more data words, an automatic CRC and an
EOF, throughout the Jam definition. Make sure to define some number of Ordered Sets, for
example, “ldles’” between each frame. Remember to specify what to do with the target frame's
SOF, CRC, and EOF (on the “ SOF/CRC/EOF” tab). Either use them as part of your smaller frames
or replace them with other Ordered Sets. As noted previously, the CRC and EOF functionality take
precedence over payload words.

The LRC options you set on the “Global” tab take placefor all framesyou create or alter. The LRC
isthe eighth payload word, that is, 14 words after any SOF. Frames shorter than 14 data words are
not affected. Any Ordered Set between an SOF and the LRC word cancels the word count, so that
the global LRC optionisignored for that “frame” and the Jammer defers to what was specified in
the “Payload” tab.

Replacement of Frame with Ordered Sets

Choose Ordered Sets to replace the SOF, CRC, and EOF of the target frame (“ SOF/CRC/EOF"
tab), aswell as all entriesin the “Header” and “Payload” tabs. Make sure to specify enough
payload wordsto cover the largest possible expected target frame (defining al 528 payload words
is the safest method).

Note that the Frame Jamming feature “ Replace Frame w/ Idles’ is asimple way to access a subset
of this functionality. This feature replaces the target frame with only “Idles.” It automatically
adjusts for any size of target frame.
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Using Domains and External Triggering Xgig Jammer Application Notes

Using Domains and External Triggering

Thisisacomplex example of using domains and external triggering.

For this example, you want to have an Xgig duplex Jammer Arm ona TTL input, then Trigger on
aframe and Jam it, and trigger an Xgig Anayzer in the same Sync Group. You want the Jam to
occur on port A.

1 Setthe Jammer Test Case mode to Arm B Followed by Trigger A Jams A.
2 For the Arm B, check Trigger from Domain B.

3 Set upthe desired Trigger condition and Jam definition for the frame.

4  Check Trigger Domain A.
5

In the Port Selection and Domain Setup window, put port B in the same Domain asthe TTL
input connector.

6 Add port A to the domain of the Xgig Analyzer portsyou are using to capture.
When the TTL input connector triggers, it will trigger the domain containing port B and will Arm

the Jammer. When the Jammer finds its Trigger condition, it will Jam and then trigger the domain
that contains the Analyzer ports.
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How to Setup a Single Port Xgig Jammer

When you lock two Jammer ports separately as simplex Jammers, they always have a data path
without crossover. To use a Jammer port with an Analyzer on the same blade, the connections
would be made as in Figure 281.

Figure 281: Single Port Jammer Setup

Xgig blade
Single Port
Jammer Analyzer

Device 2
(DUT)

Device 1
(traffic source)

<<<<<<<<< p Un-jammed traffic
- — — — - Jammed traffic
- — - — Response to Jam
Ports in the same domain

The connection at port 1 requires that the transmit path and receive path go to different locations,
so the cables must be separate. Therefore this sort of setup is probably not possible with copper
connections.

When using a single port Jammer setup, the GUI refers only to path A and port A because the
device has only one port. Thisis till trueif you use port 2 as a single port Jammer.

Remember that you could use the Jammer on port 2 as part of another completely different testing
setup (however, it must still share the same protocol and clock rate settings).

Note: If you load aduplex Jammer configuration file (one that utilizes path B) to asingle
nd port simplex Jammer, you receive a warning that the configuration will be “flattened.” This
means that any path B settings get transferred to path A. If the duplex port configuration uses
both atrigger from domain (input) and trigger domain (output), then only the trigger domain
(output) is used after flattening (and therefore you should review such configurations before
use).
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Chapter 10

Introducing Xgig Delay Emulator

In this chapter:

Xgig Delay Emulator Overview
Features
Cabling
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Introducing Xgig Delay Emulator Xgig Delay Emulator Overview

Xgig Delay Emulator Overview

The Xgig Delay Emulator includes hardware (Xgig Multi-function Blade) and software that
performs real-time delay modification for the 10GigE protocol. You can use the Delay Emulator
with Xgig Analyzers to capture and display the network traffic associated with the delay
modification.

The Xgig Delay Emulator should be used as a digital retiming device. The Xgig Delay Emulator
blade re-times the data and re-transmits it with a new clock transparent to the data link (it passes
every bit of data.) The Xgig Delay Emulator blade functions in any 10GigE architecture. It does
not log onto aloop, switch, or fabric; it only passes data between two devices. The Xgig Delay
Emulator blade can pass 10GigE traffic, or it can recognize an event or event sequence and modify
the traffic. The events must be 10GigE frames. A specific frame or series of frames can be
modified in two ways: inserting a variety of delays or reordering aframe.

Features

Xgig Delay Emulator has the following features:

Operation

The Xgig Delay Emulator system (hardware and software), allows you to perform the following
operations:

» Emulate network scenarios such as distance, switch processing delay, jitter, and multipath
routing.

» Simulate network congestion.

You can use simulated congestion to help characterize effects on QoS and bandwidth throttle.

Capabilities

The Xgig Delay Emulator has the following capabilities:
*  Operates with 10GigE protocol

»  Supportsthe 10.3125 Gbpslinerate.

»  Supports frames from 64 bytes to 9k jumbo frames.
e Operatesin digital re-timing mode at all times.

» Contains standard editing features such as copy, cut, paste, add, insert, and delete to edit the
test suite. An option lets you run the test suite forever in arepeating loop.

* Providesthe appropriate MAC (media access control) layer when you load the application.
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New Features for Xgig Delay Emulator Introducing Xgig Delay Emulator

Triggering Capabilities

The Xgig Delay Emulator module provides the following Triggering capabilities:

* You havetwo levels of triggering:
— Arm (first level)
— Trigger (second level)

* You can set an Arm condition as a specific DWord within aframe.

* You can set an Trigger condition as a specific DWord within aframe.

Delay Capabilities

» The Xgig Delay Emulator can perform the following types of Delays on the contents of
frames:

Fixed delay

Jitter delay

Ramp down delay
Ramp up delay
Random delay
Random Jitter delay

e The minimum delay through the system is approximately 30 microseconds.

e The maximum programmable delay is approximately 1.3 seconds.

* A test supports up to eight queues.

* You can define Frame Drop mode and rate.

Reorder Capabilities

The Xgig Delay Emulator can perform the following types of frame reorder:

e Consecutive reorder

e Trigger reorder

New Features for Xgig Delay Emulator

There are no new features for the Xgig Jammer 8.1 release.
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Cabling

Test Setups containing Delay Emulator require special cabling if you want to use them to test data
in both directions. Because Delay Emulator uses only the odd port of a port pair, data flows only
from the Rx connector of Port one to the Tx connector of port two. The flow of datain the opposite
direction, from the Rx connector of port two to the Tx connector of port oneis not possible
because port two is not used. Therefore, if you want to perform delay emulation on traffic flowing
in both directions between two devices, you must use a second blade running Delay Emulator. See
the example below.

Figure 282: Delay Emulator Test Setup

Delay Emulators
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Port 2
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The following diagram shows the cabling for the Delay Emulator in the example above.

Figure 283: Delay Emulator Cabling Diagram
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One cable connects the Load Tester to the Delay Emulator. The cable for the Tx Rx connection
comes out of port 2 of the Load Tester then splits. The Rx cable plugsinto the Tx connector of port
2 of the second Delay Emulator. The Tx cable plugsinto the Rx connector of port 1 of the first
Delay Emulator.

Another cable connects the Delay Emulator to Analyzer. The cable for the Tx Rx connection
comes out of port 2 of the Analyzer then splits. The Rx cable plugs into the Tx connector of port 2
of the first Delay Emulator. The Tx cable plugsinto the Rx port of port 1 of the second Delay
Emulator.

A third cable connects the L oad Tester to the Analyzer through port 1 of both blades.
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Chapter 11
Using the Delay Emulator Tab

In this chapter:

Using the Configuration Manager in Delay Emulator

Using the Parameters Status Table in Delay Emulator

Using the Parameters Status Context Menu in Delay Emulator

Using the Ports Manager in Delay Emulator

Using the Real Time Tab

Using the Log Manager in Delay Emulator

Customizing the Appearance of the Maestro/Delay Emulator Main Window
Performing Configuration Tasks in Delay Emulator

Running the Test Suite on a Delay Emulator Device
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Using the Delay Emulator Tab

After you have discovered and locked the Delay Emulator ports that you want to use and have set
up your capturing and monitoring applications, such as Xgig Analyzer, you are ready to run the
Xgig Delay Emulator application. This chapter provides an overview of the Delay Emulator tab,
on the Xgig Maestro main window, and its functions; it also includes steps to run predefined tests
supplied with the Xgig Delay Emulator application or tests you have defined and saved.

You should have launched Xgig Maestro and locked at least one device as described in the Xgig
Maestro Introduction Guide. The Xgig Maestro window is displayed with the Delay Emulator tab
on theright. This tab is where you operate the Delay Emulators you have locked.

Figure 284: Xgig Delay Emulator Tab on Xgig Maestro Window
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Using the Configuration Manager in Delay Emulator Using the Delay Emulator Tab

Using the Configuration Manager in Delay Emulator

The Configuration manager (Figure 285) is associated with the device function tab. This window
also displays the configuration files specific to the function tab displayed. The Sample
Configurations folder includes configurations that are provided with the application. The User
Configurations folder iswhere the configurations you create are saved. The Most Recently Used
folder allows you easy access to those configuration files most recently used. The Configuration
Manager also includes alist of all the drives on your system allowing you to locate any
configuration files on your system quickly.

The Configuration manager has the following features:

» The Configuration manager provides alist of test configurations organized into folders and
lists al the drives on your system allowing you to easily browse to locate all of your
configuration files on your system

Figure 285: File Location in Delay Emulator Configuration Manager

Configurations | Parameters |
f-E 4 EE SDE = e >
\ - i
I Sample Corfigurations EW:
I User Corfigurations 3}(:

I_E-’i Recent Delay Emulator Corfigurations
e

e O
S H:

< >

Xgig Jammer and Delay Emulator User Guide 301
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List of configuration filesin afolder

Figure 286: Configuration Files and Description Pane
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Description pane

— When you select aconfiguration filein the list, a description of thefileisdisplayed in the
description pane below. It also displays the name of the file, the path where thefileis
located, the size of thefile, the date and time when the file was created, the date and time
the file was modified, whether the file is read-only and the Map path where thefileis
located on your system.

— When you click the Show/Hide button below the Description pane, you display or hide
this pane.

Drag and drop files

You can drag any configuration from the Configuration manager list onto a device column to
load it.

Tool bar that lets you create, load, copy, cut, and paste configuration files. See “ Configuration
Manager Tool Bar in Delay Emulator” on page 303 for more information on thistool bar.

Context menu

Select a configuration file name, and right-click to display a menu where you can choose to
create and edit configuration files, and additional operations. See “ Configuration Manager
Context Menu in Delay Emulator” on page 304 for more information about these menus.

Browse to map folders of files stored in locations other than the default Sample and User
Configuration folders.
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Using the Configuration Manager in Delay Emulator Using the Delay Emulator Tab

Configuration Manager Tool Bar in Delay Emulator
The Configuration manager tool bar (Figure 287) allows you to perform the following functions:

New Configuration ¢ allowsyou to open the Configuration window and create a new Delay
Emulator configuration from scratch.

New Folder L&l allowsyou to create anew folder.

Load allowsyou to load a configuration file into aport or ports. Thisicon is only active when
aport has been locked and is selected in the Port Manager. See “Loading Delay Emulator
Configuration Files” for details.

Map [& allows you to select afolder that you want to be listed in the Configuration Manager for
the selected function tab.

Unmap (@ allows you to unmap afolder that has been mapped.

Cut 3¢ alowsyouto cut afilefromitscurrent location. Thisis not the same as deleting afile.
Copy @ alowsyouto copy afile.

Paste alows you to paste afile you have cut or copied.

Delete /= alowsyou to delete afile or folder.

Path @ allowsyouto go up onelevel inthefolder tree. Thisfield next to thisicon displays the
current folder name.

Refresh @ allows you to refresh the Configuration Files and Description pane.

Show/Hide [@ allows you to show or hide the details for the selected file. These details appear in
the lower section of the Configuration Manager pane.

View [El - allowsyou to view thefilesin the Configuration Manager as alist including only the
file name or to view the details of the filesin thelist.

Figure 287: Configuration Manager Tool Bar in Delay Emulator
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Configuration Manager Context Menu in Delay Emulator

Figure 288: Configuration Manager Context Menu in Delay Emulator
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Refresh F5
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Right-click in the list to choose the following actions from the context-sensitive menu:

Up
Displays the contents one folder level up from the current display.
New Delay Emulator Configuration

Allows you to open either a new Delay-Mode configuration or a Re-order Mode
configuration.

New Folder

Opens the Configuration manager dialog where you can enter the name of a new folder you
want to add.

Edit Delay Emulator Configuration
Opens the file highlighted in the list, the same as double-clicking on the file name.
Load Delay Emulator Configuration into Selected Port(s)

Loadsthefile highlighted in the list into the port(s) selected in the Ports Manager. See “Using
the Ports Manager in Delay Emulator.”

Cut
Removes a selected file or folder from thelist.

Copy
Copies a selected file or folder to a clipboard making it available to paste in another location.
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Using the Configuration Manager in Delay Emulator Using the Delay Emulator Tab

+ Paste
Pastes afile or folder you cut or copied to the location you choose.
* Rename

Opens a dialog with the current file or folder name displayed in an entry field that you can
modify. It also shows the protocol, path, and current file or folder name.

 Delete

Opens a dialog where you can confirm whether you want to delete the highlighted file
(configuration) or folder from the list.

* Must Confirm Delete

Sets this choice as a preference that opens adialog to confirm that you want to delete afile or
folder from the list. When you select it, a check mark is displayed next to it. It is selected by
default.

 Map Folder
Opens the Map Folder dialog box that lets you map afolder to a name of your choice.

Figure 289: Map Folder dialog box

o 3

S

Mapped Folder Mame: | D.E.M:appeci '|;-,3|,:|E.:r

Mapping Path: CADocuments and Settings'\mogb4363iMy Documents F_lr_l Browse. ..

Ok | Cancel |

A

Enter a name of your choice in the Mapped Folder Name field, and use the Browse button to
select the folder on your system or network you want to map to this name.

* Edit Mapping Path

Allows you to edit the mapping path.
e« Unmap Folder

Removes a highlighted mapped folder from the Configuration manager.
 Explore

Opens a Windows Explorer window showing the directory where the current configuration
files are located.

 Open Command Prompt

Opens a Windows Command Prompt window showing the directory where the current
configuration files are located.

» Refresh

Refreshes the Configuration Manager window.
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View
Has two choices:
— List
Displaysthe list of files or foldersin the path you choose.
— Details
Displaysthelist of files or folders with the size and modification date.
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Using the Parameters Status Table in Delay Emulator Using the Delay Emulator Tab

Using the Parameters Status Table in Delay Emulator

The Parameters Status pane contains two tabs, All Ports and Delay/Reorder Frame. The All Ports
tab shows all devices that have been locked. The Delay/Reorder Frame tab shows the devices
locked according to their mode. Each Delay Emulator deviceis displayed by a column on the
Delay Emulator tab (Figure 290). At the top of each column is the chassis name and the chassis
number, the slot number, and port number(s) in parenthesis.

The locked ports can be divided in a sorted manner in the Delay/Reorder Frame tab or displayed
unsorted in the All Ports tab.

To configure how to display the portsin the Parameters Status Table, click on the Views button
and do the following:

Select or unselect Configuration to display or hide the Configurations tab and Parameters tab
where you manage Delay Emulator configuration files and select the Parameters to display,
respectively.

Select or unselect Port Selection to display or hide the Port Selection table.

Click Ports to display the options for displaying the ports in the Parameters Status Table.

Tile Horizontally - Select this option to display the Delay pane before the Reorder Frame
pane. This allows you to drag and drop a port from one mode to the other.

Tile Vertically - Select this option to display the Delay pane beside the Reorder Frame pane.
This allows you to drag and drop a port from one mode to the other.

Tabs - Select this option to display the Delay pane and Reorder Frame pane as tabs.
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Using the Delay Emulator Tab

Using the Parameters Status Table in Delay Emulator

Each Delay Emulator port is displayed by a column on the Parameters Status table (Figure 290).
At the top of each column isthe protocal, the chassis name, and in parenthesis the chassis number,

the slot number and port number(s).

Figure 290: Delay Emulator Parameters Status table
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Thefirst column on the tab is the legend for each row in the device columns and contains the
following categories for Delay and for Reorder Frame:

State

Link State
Configuration
Status
Settings

308

Xgig Jammer and Delay Emulator User Guide



Using the Parameters Status Table in Delay Emulator Using the Delay Emulator Tab

Parameters Category Descriptions

State

This row shows the state of the Delay Emulator: Disconnected, Connecting, Starting, Running,
Stopping, Skipping, Pausing, Paused, Stopped

Link State

Indicating the state of the signal, whether it is present, no signal is present, or the signal has been
lost.

Configuration

Displays the name of the configuration file, if any, loaded into the port.

Start/Stop

Click this button to Start or Stop atest. The green arrow icon indicates you can click the button to
Start the test. The red box indicates you can click the button to stop the test.

Pause/Resume

Click this button to pause or resume atest suite that is running.

Skip

Click this button to skip atest that is running and move to the next test in the site.

Operation

Opens the Operation dialog box

Status Category

This category gives the status of the test suite that you have loaded into the Delay Emulator.

Time Since Test Started

Indicates the time elapsed since the current test started.

Configuration Repeat Count

Indicated how many times the test suite has been repeated.

Test Timeout Mode

Indicates whether the timeout option is set.

Test Timeout

Indicates the time value for the timeout option.
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Log

Indicates if alog from the last operation is available for viewing.

Settings Category

This category indicates the current physical setup of the Delay Emulator device. You can change
most of the settingsin this category by using the Parameters Status context menu for each device
you have locked.

Config Type
Indicates whether the configuration is delay-mode or reorder-mode.

Protocol

Indicates the current protocol setting for the Delay Emulator.

Clock Rate

Indicates the Delay Emulator clock rate.

Current Test Category

This category shows the condition of the test currently loaded in the Delay Emulator device.

Index

Indicates the number of the test within the queue that is being executed.

Name

Indicates the name of the test currently loaded in the Delay Emulator device.

Test Mode

Indicates whether the test mode is Arm, Trigger or Trigger
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Using the Parameters Status Context Menu in Delay Emulator

Right-click on the Parameters Status tabl e to display the context menus shown in Figure 291. Each
protocol has a unique context menu. The available operations are displayed for the columnin
which you click. This menu provides controls for configuration files, setting the data path, logging
test activity, removing a Delay Emulator from the Parameters Status table, and the appearance of
the status table.

Refer to the following pages for more information about the how to use the context menu choices:

e “Using the Parameters Status Table in Delay Emulator” on page 307 for information about the
parameter settings you make from these menus.

* “Running the Test Suite on a Delay Emulator Device” on page 331 for information about
running the Delay Emulator.

» “Using the Log Manager in Delay Emulator” on page 320 for choosing log preferences.

» “Performing Configuration Tasksin Delay Emulator” on page 329 for information about using
the Load configuration file, Save configuration file, Reset configuration, and Edit
configuration selections from these menus.

Figure 291: Delay Emulator Parameters Status table Context Menus
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Log

This setting alows you to view the log, open the options menu for the log, or save the current log.

Change Port to Delay/Reorder Mode

This setting changes the configuration applied to the selected ports to the other mode. If the
current configuration is a delay-mode configuration, this setting changes the configuration to
reorder-mode and visaversa. The current configuration remains as a saved file. A new blank
configuration is applied to the ports containing zero tests.

This option allows you to immediately create ablank configuration and begin editing it whileit is
loaded into to the hardware.
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Using the Ports Manager in Delay Emulator

The Ports manager displays details about the ports you have locked. It shows the protocol, chassis
name (with chassis number, slot number, and port numbers), and other port specific information.
You can sort the rows from first to last or last to first by clicking the column heading. For more
information about Xgig slot positions and numbering, refer to the Xgig Family Hardware Guide
included with the product CD.

Note: If you are disconnected due to a network problem, you can reconnect to the ports by

nd using the Port Selection and Domain Setup window.

Figure 292: Delay Emulator Ports Manager
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The following icons are displayed on the menu bar:

Select All Ports
Selects al portsin the Ports Manager.

Unselect All Ports
Unselect all portsin the Ports Manager.

Load Configuration to Selected Ports
Load the selected configuration file to al selected ports in the Ports Manager.

Start Selected Ports
Start BERT operation on the selected ports in the Ports Manager.

Stop Selected Ports
Stop BERT operation on the selected ports in the Ports Manager.

P AT P

Show Properties of Selected Ports
Display the Port Properties dialog box, with information on the selected function,

protocol, and clock rate (speed). It also shows the chassis name, |P address, slot and
port(s).
N Disconnect Selected Ports
' Disconnect the selected ports in the Ports Manager.

Disconnect All Ports
Disconnect all portsin the Ports Manager.

8
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Actions Button
The Actions button contains menus for Toggle Display. See Figure 293.
Figure 293: Actions Button Options
Actions -

Toggle display
|

Toggle Display

This option toggles between a horizontal and vertical view of the ports.

Ports Manager Columns
The Ports Manager includes the following columns:

Select

Indicates whether you want to select a port pair

Show
Indicates whether you want to show this port pair in the Ports Manager.

Operation

Operation isabutton you pressto display the Operation bar for the device you are using. Refer to
“Running the Test Suite on a Delay Emulator Device” on page 331 for additional information.

State

This column displays the state of the device under test.

Address

This column displays the chassis name and the chassis number, the slot number, and port
number(s) in parenthesis.
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Using the Ports Manager Context Menu
You can right-click in the Ports Manager to open the context menu (Figure 294).

Figure 294: Ports Manager Context Menu
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The menu contains the following choices:

Text Size

Refer to “Changing Text Size” on page 327 for information.

Columns

This choice opens a Customize table dialog (Figure 295) where you can choose which columns
you want to display.

Click the check box next to this item to display thisitem in the Ports Manager.

The grayed out items are defaults; you cannot clear these items.
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Figure 295: Delay Emulator Ports Manager Context Menu Parameters Selection
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Using the Real Time Tab

To accessthereal time latency graph, click the Real Time tab at the bottom of the Delay Emulator
main window.

Delay-Mode
The Real Time window contains a table showing parameters for each device running. The
parameters include:
e PortID
Thisincludes the chassis number, the slot number, and the port number
*  Current Test Index
Indicates the position of the current test within the test suite
e Test Name

Indicates the name of the current test

e Time Started
Indicates when the current test started
e TimeOut

Indicates the timeout valueif applicable
e Configuration Repeat Count

Indicates how many times the configuration has been repeated.

The following parameters are present for each queue when you expand the configuration table”
*  Operation Status
Indicates the state of the port, started, triggered stopped, etc.
*  Operation Mode
Indicates the type of delay
* Frame Drop

Indicates how many will be dropped. You can change this value by clicking the arrow at the
right of the field and sliding the slider to the desired value.

When atest is running, the device's ports appear in table in the upper half of the window. If
multiple test are running, each device appearsin the table. To expand the an entry in the table to
view the queues for that test, click the plus sign on the left. This opens the delay control.
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Delay Graph

To access the delay graph, click the button in the Delay field. This graph allows you to view the
delay change in real time. The graph has a control at the top of the window that allows you to set
the latency value in nanoseconds. You can either type avaluein the field or click the up/down
buttons to change the value in increments of one. I1d the delay typeis*“Fixed Delay”, you can
change the delay value while atest is running. If you would like to pause the graph, click the Pause
button in the top left corner of the window. To resume, click the Play button. To undock the graph,
click the green undock button. You can close this window and reopen it at any time while the test
iS running.

Figure 296: Delay Graph
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Reorder-Mode
The Real Time window contains a table showing parameters for each device running. The
parameters include:
e PortID
Thisincludes the chassis number, the slot number, and the port number
*  Current Test Index
Indicates the position of the current test within the test suite
e Test Name

I ndicates the name of the current test

e  Time Started
Indicates when the current test started
e TimeOut

Indicates the timeout valueif applicable
e Configuration Repeat Count
Indicates how many times the configuration has been repeated.
* Frames Reordered
Indicates the number of frames that have been reordered
*  Operation Status
Indicates the state of the port, started, triggered stopped, etc.
e Operation Mode
Indicates the type of delay

When atest is running, the device's ports for the device appear in atablein the lower half of the
window. If multiple test are running, each device appearsin the table.
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Using the Log Manager in Delay Emulator

To access the Log Manager, click the Log tab at the bottom of the Delay Emulator main window.

The purpose of logging isto automatically create alog that reports which delay or reorder tests
have occurred and which ones might have reached the timeout limit while not finding a trigger.
You can view alog with any text editor.

The Filter icons next to the Type and Address column labels alow you to choose how you want
to display device types, by protocol or All, and device addresses, by single address or All devices.

If the All Devices tab at the top of the Xgig Maestro main window is selected, then the Log

Source menu {E} 2 active log sources - Shows all log sources as active by default. You can choose
to disable BERT logging, Delay Emulator logging, Generator logging, Target Emulator 1ogging, or
all four by clicking the Log Sources menu and un-checking the selections. If the BERT-Bit error
rate testing, Jammer, Target Emulator, or Generator tabsin the main window are selected, then

the Log Manager displays only the log entries for that tab, respectively.

The following icons are displayed on the Log Manager menu bar:

Display Entry Contents

Lets you save the selected log to afilein the device Logs folder (for example:
C:\Program Files\Viavi\Xgig Maestro\Delay Emulator\Logs)Or
anywhere you want to save it on the network. Refer to the note on page 323 for
information about installation on 64-bit operating systems.

Save All Entries As
Letsyou save al the logsin the Log Manager to afile.

]

Save selected entries as

. Lets you save the selected logs to afile.
= Select All
Selects dl the logs in the Log Manager.

Options
. Opensthe Log Manager Options dialog where you can enter your preferences for the
information you want displayed in the Log Manager (Figure 297).

Clear Filtering
Removes filtering by Type and Address and displays all the devices you have locked.

{

Clear Selected Entries
Deletes the log entry you have highlighted.

Clear All Entries
Deletes all the log entries in the Log Manager.

il
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Setting Log Options

To have log files automatically named and saved to a specific location:

1

Click the Log Manager Options icon to open the drop-down menu (Figure 297), and select
Delay Emulator logging options.

Figure 297: Log Manager Options Menu

I? [Entries: |

Log Manager Options...

DelayEmulator logoptions...

Or:
Open the Parameters context menu and select Options.

Either of these commands opens the Delay Emulator Log Options dialog (Figure 298). This
dialog alows you to set up how you want the log files to be automatically named and the
default location where you want them saved. You can aso change the filename and folder
when you save the log.

Figure 298: Delay Emulator Log Options Dialog

r

. ®]
Filename template for "Save As" of individual test logs ()
|DelayEmulatorLog_[port]_[date]_fime] - 7
Default folder for "Save As™ of individual test logs (%)
|C:"-.P'n:|g|am FilesJD5U\¥gig Maestro“DelayEmulator.Logs
{*} Each entry for a DelayEmulator port in the Log grid
cormesponds to an individual test log. OK Cancel |

Select alog filename template from the following choices:
e Delay EmulatorLog_[port]

» Delay EmulatorLog_[port] [date] [time]

» Delay EmulatorLog_[date] [time]

o Delay EmulatorLog_[date]_[time]_[port]

Or, you can type in your own template. Any [port], [date], and [time] in the templateis
replaced by the corresponding value. Port is displayed as:

protocol, chassis name (chassis number in the cascade, blade
number in the chassis, port number on the blade)

Enter the path to the folder where you want to save the log file.
You can browse to where you want to save the log file by clicking _...|.
Click OK.
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You have set up the log filename template and default folder to save the log.

- Note: These settings apply to all Delay Emulator logs. Log options are the same for all Delay
Emulator ports.
Viewing a Log

The Delay Emulator |og shows the status of each Test Case during the entire length of the test run

To display alog:

>> Click the Log Manager tab at the bottom of the Xgig Maestro main window to view thelog in

atabulated format (Figure 299).

Or:

>> Click the Log button on the Operation bar (with the appropriate Delay Emulator device
selected in the Parameters Status table; a green check mark indicates the device is selected).

Or you can:

>> Open the Parameters context menu and select Log > View.

These two latter commands open a window that allows you to quickly view the Xgig Delay

Emulator log. (Figure 300). In the case of these two methods, each time you run a Delay Emulator,
anew Delay Emulator log is created for the device, and the previous log is discarded. Click Print
at the bottom of the Delay Emulator log to print a hard copy of thelog.

On the other hand, the Log Manager continuesto list the logs and display them depending on the
Log Manager options you have selected. See “ Setting Log Options’ on page 321.

You cansavealogtoa . txt fileor an HTML file. Refer to “Saving aLog” on page 323.

Figure 299: Log Manager

I{E}DelayEmuIatDrIoggingacti\.'e LI ' — [Entries: 73]

DateTime & Type " Address < Contents
2232010 4:58:07 PM  Delay Emulator AP Trace GetTriggerStatelNameString (167643824, 1,
Return: ecSuccess Spent:00:00:00
21232010 4:58:07 PM  Delay Emulator AP| Trace GetConfigurationModifiedState (119415448,
Beturn: ecSuccess Spent:00:00:00
2232010 4:58.07 PM ' Delay Emulator AP Trace GetConfigurationModifiedState (115415448,
Return: ecSuccess Spent:00:00:00
2232010 4:58.07 PM  Delay Emulator AP| Trace GetTriggerStateNameString (167643824, 1,
Beturn: ecSuccess Spent:00:00:00
2232010 4:58.07 PM  Delay Emulator APl Trace GetConfigurationModifiedState (119415448,
Beturn: ecSuccess Spent:00:00:00
2232010 4:58:07 PM  Delay Emulator AP| Trace GetConfigurationModifiedState (119419448,

Return: ecSuccess Spent:00:00:00

tsRrm, ""}

False)

False)

tsTriggee, "

False)

False)

322

Xgig Jammer and Delay Emulator User Guide



Using the Log Manager in Delay Emulator Using the Delay Emulator Tab

Figure 300: Example of a Delay Emulator Log Display

DelayEmulator Log for PLATSAS1 (1,4,1) =13

Thu Fek 25 2010 15:02:38 - Start tests command received.
Thu Felk 25 2010 1&:03:ZZ - Stop tests command receiwved.
Current test number: 1.

Thu Febk 25 2010 16:03:22Z — Test 1 stopped.

Saving a Log
You can save alog from the Log Manager tab or the Parameters context menu.

To save alog from the Log Manager tab asan HTML file or text file:
1 Highlight the log you want to save.
2 Click the Save Selected Entries As... button.

The Save Log Manager Contents As window is displayed that lets you hame and save the log
asan HTML fileto the Saved Logs folder or to alocation you prefer.

Tosavealogtoa . txt file using the Parameters context menu:
>> Open the Parameters context menu (Figure 301) and select Log > Save As.

This command opens a File dialog where you can save the log with a file name you assign to
it. The default location is:

C:\Program Files\Viavi\Xgig Maestro\Delay Emulator\Logs

Note: This software application can be loaded on 32-bit or 64-bit Windows operating
=»| systems. The path used above is for a 32-bit operating system.

If you are using a 64-bit operating system, the path would be:

C:\Program Files (x86)\Viavi\Xgig Maestro\Delay Emulator\Logs

Figure 301: Log Menu

e g - §

Wiew
D ok shaws Jammmer

Save as...

Text size 3
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Customizing the Appearance of the Maestro/Delay Emulator Main
Window

You can move and rearrange the individual device tabs on your monitor screen as you prefer. You
can also select the information you want to display in the Parameters Status table. In addition, you
can select the size of displayed text.

Using the Window Menu

The Window menu allows you to arrange the window display:

Layout

Layout offers choices for rearranging the Maestro device tab windows. The Ports manager and
Log Manager windows are not affected by this menu selection.

Internal Tabs

Allows you to restore the Maestro main window to its default format.

Internal MDI

Internal multiple document interface (MDI) lets you isolate each device tab as a separate window
that you can activate by clicking anywhere on the window.

Show Hidden Windows

Restores any windows you have closed while using the Internal Tabs or Internal MDI display
arrangement.

Arrange Icons

Arranges the icons for minimized windows at the bottom of the screen. If an open document
window is at the bottom of the screen, some or all of the icons will be underneath this document
window and will not be visible.

Cascade

Arranges all open windows in a cascade style from the top, |eft corner of the window.

1 All Devices

Brings the All Devices tab to the front as the active window. This window displays ports from all
active devices (BERT, Delay Emulator, Generator, and Target Emulator).

2 BERT - Bit error rate testing

Brings the BERT device tab to the front as the active window
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3 BERT - Latency measurement

Brings the BERT Latency measurement device tab to the front as the active window

4 Jammer

Brings the Delay Emulator device tab to the front as the active window

5 Generator

Brings the Generator device tab to the front as the active window

6 Target Emulator

Brings the Target Emulator device tab to the front as the active window

7 Delay Emulator

Brings the Delay Emulator device tab to the front as the active window.

Tile Horizontally

After selecting Layout > Internal MDI, this command opens and aligns the BERT, BERT Latency
measurement, Delay Emulator, Generator, and Target Emulator device windows horizontally one
over the other.

Tile Vertically

After selecting Layout > Internal MDI, this command opens and aligns the BERT, BERT Latency
measurement, Delay Emulator, and Generator, and Target Emulator device windows vertically one
next to the other. You can view the individual device windows by dragging the sides out to resize
them.

Minimize All Windows

After selecting Layout > Internal MDI, this command minimizes al the open windows. You can
restore each window, individualy, by using the standard window controls on the header or select
Internal Tabs to restore the Maestro main window to its default format.
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Customizing the Parameters Status table in Delay Emulator

You can change the appearance of the Parameters Status table by:
*  Removing columns

* Resizing columns

e Changing thetext size

» Displaying and hiding status table parameters

Removing columns

If you have a number of deviceslocked, you can remove a column that you do not need to view
without unlocking the port or affecting the operation.

To remove a column:

1 Right-click on the specific column you want and open the Parameters context menu.

2 Select Hide Delay Emulator (Figure 302).
Or:
In the Ports Manager, clear the Show check box next to the device you want to remove.
The column is removed, but the deviceis still locked (“in use”) and displayed in the Ports
Manager.

Figure 302: Removing a Device Column

State n Stopped
Link State [} Mo Signal
Configuration.... # First Delay Test.decfg
Stor/ Stp I o c st o —
Pause/Resume , Load configuration file...
Skip { Save configuration file...
Operation 1 Reset configuration
Status " Edit configuration
Time Since Test Staried | start
Configuration Repeat Count
Test Timeout Mode [
Test Timeout | Leg v
Log .| Change Port to Frame Reorder Mode
Setiings
Config Type Show all Delay Emulators &
Protocol Seltings | Horizontal Mode
Clock rate setfings Columns
Current test i Font Size »

To replace the device column on the Parameters Status table;

>> Click the Show check box for the device in the Ports Manager.
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Resizing columns

You can resize any of the columns by placing the mouse at the right edge at the top of a column,
next to the chassis name. A resizing cursor appears. Hold down the mouse button, and drag the
mouse to resize the column.

Changing Text Size

You can choose the text size you want the Parameters Status table or the Ports Manager to display.

=) [ Note: You cannot change the text size in the Log Manager.

To change text size:

1 Open the context menu by clicking the right mouse button while the cursor is on the
Parameters Status table or the Ports Manager.

2 Select Text size (Figure 303).
You have five choices from which to select.
Smallest isthe default size.

3 Select thetext size you want.

A bullet is displayed next to the current selection.

Figure 303: Text Size Menu

Context menu over device parameters
Context menu over Ports manager status table

Operation HUEE L 2 ekl
.................. Operation .| Vertical Mode
Columns | Load configuration file...
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T lLarger m Reset configuration
Medum 0 i Edit configuration
Smaller T
£ reemre Start
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Log 3

Change Port to Frame Reorder Mode
Hide Delay Emulator
Show all Delay Emulators
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Columns
..........
.......... 10'Gigabit Ethernet Larger
10.3125 Gbps Medium
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NiA ® Smallest
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Displaying and Hiding Parameters in Delay Emulator

You can hide specific parameters on the Parameters Status table to simplify the status tables and
show only the information in which you are interested.

To display or hide parameters on the Parameters Status table:

1 Click the Parameterstab at the top of the Configuration manager pane to switch to the
Parameters manager (Figure 304).

You can expand the categories by clicking the plus signs on the left.
The default displays most of the parameters.

Figure 304: Delay Emulator Parameters Manager

Configurations F'arametersl
Checked parameters will appear in the table.
=I- [] Delay

=[] Status
Time Since Test Started
Caonfiguration Repeat Count
Test Timeout Mode
Test Timeout
Log

=[] Settings
Caonfig Type
Protocol Settings
Clock rate seftings

=[] Current test
Index
Name
Test Mode

- [] Reorder Frame

2 Click check box to set or clear the check mark next to the parameters.

Checked parameters are displayed.
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Performing Configuration Tasks in Delay Emulator

This section describes how to handle configuration files from the Delay Emulator main window.

Loading Delay Emulator Configuration Files

You can load a configuration file on a Delay Emulator using one of the following methods:

From the Configuration Manger:

>> Drag the configuration file from the list in the Configuration Manager onto the Parameters

Status table (column for the device) and release the mouse button.

You can drag configuration files from anywhere, including the list of configuration filesin the
Configuration Manager on the Xgig Maestro window, the system desktop, or Windows
Explorer.

From the Parameters Context Menu

1

Right-click on the device column to open the Parameters context menu and select Load
configuration file.

An Open Filediaog is displayed.
Navigate to the Delay Emulator .decfg file that you want to use and click Open.

Thefileisloaded and its name and parameters are displayed in the device column of the
Parameters Status table.

From the Ports Manager:

1
2

3

Check the Select check box(es) in the Ports Manager for the port(s) you want to use.
Click the configuration file you want to load from the Configuration Manager.

Click the Load Configuration to Selected Ports button . Thisbutton islocated in the
Ports Manager and in the Configuration Manager. Both have the same function.

You can use the above methods to navigate to a mapped folder and load a configuration file.

Saving a Delay Emulator Configuration File

To save a Delay Emulator configuration file you created or edited:

1

Right-click on the device column in the Parameters Status tabl e to open the Parameters context
menu, and select Save configuration file.

A Windows Save diaog is displayed.
Navigate to where you want to save the configuration file and assign anameto it.

Xgig Delay Emulator configuration files are saved with a . decfg extension.
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Resetting a Delay Emulator Configuration

To clear the configuration from a device:

1 Right-click onthe device column in the Parameters Status tabl e to open the Parameters context
menu, and select Reset configuration.

A warning dialog may be displayed asking you to confirm the configuration reset.

Figure 305: Reset Configuration Warning Dialog

Fieset the configuration for this port? ;I

I

2 Click Yes to clear the configuration from the device.

Editing a Delay Emulator Configuration

To create a configuration file for a device, you can start from a blank default configuration or edit
the configuration after you have loaded a configuration file to the device.

You can open the Configuration window using one of the following methods:

1 Right-click on the device column in the Parameters Status tabl e to open the Parameters context
menu.

2 Select Edit configuration.

Or:
>> Click the Configuration button on the Parameters Status table

This opens the Configuration window for the device that is currently selected. Refer to or
“Using the Jammer Configuration Window” on page 116 for more information.
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Running the Test Suite on a Delay Emulator Device

After you have configured a Delay Emulator device, you can start the operation. Three methods
are available:

>> Click the Start button on the Parameters Status table.

Figure 306: Parameters Status table Start Button

10 GE PLATSAS1 (1.4.1)

.  Stopped
P Mo Signal
i# (Mot configured from a file ) E
) Start ]
Pause ]
Skip ]
Operation ]

Or you can:

>> Right-click on the device column to open the Parameters context menu where the Start,
Pause, Skip, and Stop commands are available.

Or:
1 On the Ports manager, select the device.

2 Click the Sart button .

Or:

1 On the Ports manager, in the Operation column, click the Operation button for the device.
The Operation dialog is displayed (Figure 307).

2 Click start.

Figure 307: Delay Emulator Tab Operation Bar
o x|

Port : 10 GE XGIGSWDEWV1 (1,1.1)

< 1 ‘ N ‘ dod
Config Start
Close

Clicking any of the Operation buttons (including Config) takes effect on the Delay Emulator
device that is currently selected in the Parameters Status table.

Start runs the Test Suite from the beginning if you click it while the Delay Emulator is stopped.
The Start button label becomes a Stop |abel while the Test Suite is running.
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Pause causes the Delay Emulator to pause and not run the next Test Casein the Test Suite when
the current Test Case is completed. When you click Pause, the State of the Delay Emulator is
“Pausing” while the current Test Caseis still running. When the current Test Case completes (or is
skipped), the Delay Emulator isin the “Paused” state waiting for user intervention.

Skip causes the Delay Emulator to abort the current Test Case and move on to the next one. If the
Delay Emulator is“Paused,” you can click Skip to jump through your Test Suite without running
any Test Cases until you get to the Test Case you want to run and resume testing. If you skip past
the last Test Casein the Test Suite and the Test Suite is not set to |oop forever, then the Delay
Emulator goesto the Stopped state asif the Test Suite completed.

To let atest run to the end and then skip to another test:
1 Click Pause.
Wait for the current test to finish.
2 Click Skip to step through the tests.
3 Observe the progress field on the Parameters Status tabl e to track tests in the queue.
4  Click Start.

Stop causes the Delay Emulator to abort running the entire Test Suite and go to the Stopped state.

Log indicates alog is available for viewing. Click Log to view the latest test log.
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Chapter 12

Creating Delay Emulator Test Configurations for Delay
Mode

In this chapter:

» Defining Your Own Test Configurations for Delay Mode
» Using the Delay-Mode Configuration Window

» Configuring the Classify Condition in Delay-Mode

» Configuring the Arm Condition in Delay-Mode

» Configuring the Trigger Condition in Delay-Mode
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Defining Your Own Test Configurations for Delay Mode

Xgig Delay Emulator lets you define your own test configurations and save them with or without
hardware available.

You can create a configuration from scratch, or you can open and edit an existing configuration.
Also, you can edit a configuration in edit only mode, which isindependent of any hardware, or
you can edit a configuration that is currently loaded to a Delay Emulator device.

To edit a configuration in edit only mode:

>> Double-click aconfiguration file in the Configuration manager.

or:

>> Right-click the configuration file in the Configuration manager, and choose Edit Delay
Emulator Configuration from the context menu.

The edit only mode Delay Emulator Configuration window opens (Figure 308).

Thiswindow allows you to set up your own Test Cases, name them, organize them, and save
them to files so that you can use them again.

Figure 308: Edit Only Delay Emulator Configuration Window
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4

To start a configuration from scratch in edit only mode:

>> Select New Delay Emulator Configuration from the context menu or the File menu
(Figure 309) on the Xgig Maestro menu bar. Then, select Delay-Mode or Reorder-Mode
Delay Emulator Configuration from the drop down menu.

334

Xgig Jammer and Delay Emulator User Guide



Defining Your Own Test Configurations for Delay Mode Creating Delay Emulator Test Configurations for Delay

or:

>> Click the New Configuration icon at the top of the Configuration manager.

Figure 309: Maestro File Menu
R First Delay Test.decfg - 10 GE Delay-Mode Configuration

=)'
]

Delay-Mode Delay Emulatar Canfiguration

B Open Delay Emulator Configuration...  Ctrl+0 Reorder-Mode Delay Emulator Configuration

To save your configuration in edit only mode:

>> Click Save at the bottom of the Delay Emulator Configuration window, or open the File menu
on the Delay Emulator Configuration window and select Save Delay Emulator
Configuration or Save Delay Emulator Configuration As.

Any changes you make have no effect on actual Delay Emulator devices you control.

To edit a configuration that is|oaded to a Delay Emulator port:

>> Click Configuration... in the device column.

or:

>> Right-click in the Parameters Status table in the device column to open the context menu and
select Edit configuration.

or:
>> Click Operation in the device column to open the Operation dialog, then click Config.

The Xgig Delay Emulator Configuration window in hardware edit mode is displayed
(Figure 310). Thiswindow allows you to set up your own Test Cases, name them, and save
them to afile so that you can use them again.

Click Apply or OK and Delay Emulator accepts the changes. They are immediately reflected
in the Parameters Status table and affect the Delay Emulator device the next time you run it.

To save your configuration edits:

>> Open the File menu at the top of the Delay Emulator Configuration window and select Save
Delay Emulator Configuration or Save Delay Emulator Configuration As.
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Figure 310: Xgig Delay Emulator Configuration Window
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Using the Delay-Mode Configuration Window

The Delay Emulator Configuration window title bar indicates how many portsit is configuring,
the protocol, and the configuration file name, if any. If you are using hardware edit mode, the
chassis name, chassis number, slot number, and port number are also listed. The elements of the
Delay Emulator Configuration window are described in the following sections.

Using the Delay Emulator Test Suite Tools

The Delay Emulator Test Suite (Ieft pane) liststhe series of Xgig Delay Emulator testsin the order
in which you want them to execute. The number of testsin atest suite has no limit. Each test can
contain between one and eight queues. The highlighted test appears as the Current Delay Emulator
Test (right pane). Each test in the suite executes in sequence.

Creating a Test Suite

When you create a Delay Emulator Test Suite, you use the toolbar in the Delay Emulator Test
Suite section of the Configuration window (Figure 311).

Figure 311: 10GigE Delay Emulator Test Suite Toolbar

Delay Emulator Test Suite
¥0E BEE Oo/|(mm= [
Run once

B Forever
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The following list describes the icons on the toolbar:

|i|4=mnmrﬂ-@;%

Cut current test Removes the highlighted test and holds its contents in the
memory buffer.

Copy current text Copies the highlighted test to the memory buffer.

Paste last test cut or copied Inserts the current memory buffer contents before the currently
highlighted test.

Add new test to bottom of stack Adds a new blank test to the bottom of the suite.

Insert new test before current test  Inserts a new blank test above the currently highlighted test.

Delete current test Removes the highlighted test from the suite. If only one test is
present, then the contents of this test are cleared.

Move current test down the stack  Moves the highlighted test down one in the test order.

Move current test up the stack Moves the highlighted test up one in the test order.

Run test suite once or Repeat test When you choose Repeat test suite, the tests run according

suite the settings you define in the Delay Emulator Current Test
window. You can also type a number in this field to indicate you
want the test suite to repeat a certain number of times.

To duplicate atest at another point in the Test Suite:

1
2
3

Highlight the test you want to duplicate.
Click Copy.

Highlight the test in the suite that is just after the point where you want the duplicate test
inserted.

Click Paste.
The duplicate test isinserted.

Using the Configuration File Menu

The File menu is the only menu on the menu bar (Figure 312).

Figure 312: Configuration File Menu

Bl First Delay Test.decfg - 10 GE Delay-Mode Co

&'

New ]
Open Delay Emulator Configuration... Ctrl+0
Save Delay Emulator Canfiguration As...

Recent Delay Emulator Configurations 3
Close
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The choices are:

New Configuration Creates a new delay or reorder . decfg configuration file.

Open Configuration Open an existing .decfg configuration file.

Save Configuration Save the entire Test Suite to the .dec£fg file you currently have loaded.
Save Configuration As Save the entire Test Suite to a .decfg file with a name you assign to it.
Recent Configuration Open a recently opened . decfg configuration file.

Close Close the Delay Emulator Configuration Window.

The recently used Delay Emulator configuration files appear in the file menu and are |oaded when
selected.

Using the Current Delay Emulator Test Window: Delay-Mode

The graphicsin this section of the window represent the hardware configuration for the selected
test in the Delay Emulator Test Suite (Figure 313).

Figure 313: Current Delay Emulator Test Window
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Arm Frame Type: I Frame
Trigges Frame Mame: I A, |
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Drop Frame Diop Made  Tringer
Type: I Frame
Name: I Trigger... |
~Delay
Type: IJitter Delay j
Deezcription: I Mir: 2; Max: 5; Step: 4 Delay.. |
~Dirap
Type: IFlame Drrop Maode j
Drezcription: IVaIue:D Drop... |
k| o
Use the Up, Down, Home Total queues - 2 | |
Timeaut | [ ou01:00 (hemes)

(0] 4 Apply | Cancel |
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Single Tab

The Single tab shows the contents for a single test within the test suite. A test is comprised of

queues, which are delays. A test can have up to eight queues. Each queue has its own settings. To
populate atest, you must create queues. Use the toolbar to create and control queues within atest.
The toolbar on the Single tab contains the same functions for queues as the left pane has for tests.

Create a Queue

To create a queue within atest, click the Add Queue button. The queue appears below the
toolbar. The following sections illustrate the process of defining the parameters for a queue.

Mode

The Mode menu is available near the top of the Current Delay Emulator Test window (Figure 314)
and also near the top of each queue in the Delay Emulator Single tab (Figure 310).

Figure 314: Mode Drop-down Menu in Current Delay Emulator Test

Current Queue 1 of 2 queves

Maode: | Arm A + Trigger A
Trigger &
Arm A+ Trigger A

Classify

The Classify menu are available in the left pane of the Current Delay Emulator Test window and
also in each queue in the Delay Emulator Single tab. To define Classify condition, click the
Classify button in the queue or in the left pane to open the corresponding definition window.

Arm and Trigger

The Arm and Trigger menus are available in the left pane of the Current Delay Emulator Test
window and also in each queue in the Delay Emulator Single tab. To define Arm and Trigger
conditions, click the Arm or Trigger Frame button in the queue. Now, click the Arm or Trigger
button in the queue or in the left pane to open the corresponding definition window.

Delay

The Delay menu allows you to select what type of delay you want. Click the Delay button to
access the Delay dialog. All delays arein addition to the smallest delay of 30ms and are rounded
up or down to the nearest 6ns increment.

Select the type of delay you want from the drop-down menu.

Fixed Delay

Emulates a fixed delay for each buffer segment
For Fixed Delay, type the delay value in nanoseconds.
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Jitter Delay

Emulates inter-packet gap variations for each buffer segment

For Jitter Delay, type the min. and max. values as well as the step size in nanoseconds.
Ramp Down Delay

Emulates delays that decrease with each buffer segment

For Ramp Down Delay, type the min. and max. values as well as the step size in nanoseconds.
Ramp Up Delay

Emulates delays that increase with each buffer segment

For Ramp Up Delay, type the min. and max. values as well as the step size in nanoseconds.
Random Delay

Emulates random inter-packet gap variations for each buffer segment

For random delay, type the min. and max. delay values in nanoseconds.

Random Jitter Delay

Emulate random inter-packet gap variations for each buffer segment

For Random Jitter Delay, type the mean value in nanoseconds and the percentage of changein
value to define your range. For example. If your mean is 1000ns, and your percentageis 5,
then your delay values will range from 950 to 1050ns

Drop Mode

You can define frame drop mode and rate in adelay queue. You can also choose Frame Drop
Mode or Byte Drop Mode from the Type drop-down menu of the Drop dialog. The Drop mode
defines whether the drop rate will be based on number of frames or number of bytesin frames.
Byte Drop Mode isonly available for the first queue. The frame drop rate defines the ration to
drop, and it has precision to 0.01%.

Figure 315: Drop Mode

R
Dirop
Type IFrame Drop Mode j
Value: | I —] (0%
Enter a walue from 0 ta 10000 [which coresponds to a percentage drop
rate from 0% to 100%)
Cancel |
Timeout

The timeout option defines the period of time to wait for a specified test to complete before
aborting and proceeding to the next test in the suite.

340

Xgig Jammer and Delay Emulator User Guide



Using the Delay-Mode Configuration Window Creating Delay Emulator Test Configurations for Delay Mode

To set the timeout:

1 Click Timeout to display the dialog box in Figure 316.

2 Check Enable Timeout.

3 Sdlect either By Time or By Frame.

4 For By Time, enter the hours, minutes, and seconds you want to wait.
5

For By Frame, enter the number of frames you want to wait for.

Figure 316: Timeout Dialog

1 [x] 1 (x|
[+ Enable Timeout ¥ Enable Timeout
(*)By Time () By Frame () By Time () By Frame
Skip Test Case if = =] . = Skip Test Case if
not complete within: 0= |hr 15/ |min 0% |sec not complete within: 0| frames
6 Click OK.

Summary Tab

The Summary tab provides a graphical representation of al the queuesin atest. The flow of
information goes from the classify condition to the Arm and/or Trigger condition. If the Classify
condition for aqueue is not met, the Classify condition for the next queue is compared. If none of
the Classify conditions in the test are met, the process defaults to the bypass delay.

The bypass delay is afixed delay set at 30 microseconds, which isthe smallest delay possible.
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Figure 317: Summary Tab
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Configuring the Classify Condition in Delay-Mode

The Classify condition of a queue is compared first. If it is met, the queue process begins. The
gueue process consists of either Arm and Trigger or just Trigger. If the Classify condition is not
met, the Classify condition of the next queue is compared. The Classify condition recognizes
specific DWords within frames.

Note: If none of the Classify conditions in the queue are met, the software uses the default
bypass delay, which acts asa catch all for traffic that doesn’t go through the queues. Thisflow
is represented on the Summary tab of the Delay Emulator Configuration window.

Depending on the Mode you select in the Delay Emulator Configuration window, the appropriate
graphic diagram shows the Classify condition, the Trigger and optional Arm conditions, and the
Delay. If the Mode you select does not include an Arm condition, the Arm button remains
disabled.

To set Classify conditions:
1 Click the Classify button in the Xgig Delay Emulator Configuration window.

Thewindow for the condition is displayed (Figure 318). If you arein hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

2 Set the values as required to specify the Classify condition as part of a unique Classify, Arm
and Trigger sequence for the specific test.

The following sections describe the avail able values.
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Figure 318: Classify Window for Delay
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=1-|27 Data Link Control (DLC) DLC ooooos |EX XX BE CC ; erlype =
+-(Z] ATA aver Ethemet (AoE) pld 000000 |[EX XX B XX -|- Link Layer Discovery Protocol (LLDP)
+-(Z7] Address Resolution Protocol (ARP) pld 000001 |[EX X HX XX —I-End Of LLDPDU TLV
+-(Z] Congestion Notfication Tag {CN-T. Pld 000002 HX XX EX XK +-TLV type
+-(Z7] FCoE Fld 000003 [HX X HX XX TLV information string length
+-(Z] FCoE Inttialization Protacol {FIP) :: 33333‘_‘ ﬁ ﬁ ﬁ ﬁ Payload
2@ IEEE8021Q NL’_AN} Pld 00000& |HX X EX XX
+-(Z7 Intemet Protocol {IF) P14 000007 X W E oux
+-(Z7 Intemet Protocol Version & (IPvE) Dld 000008 [EM XY EX XX
+-(Z] Intemetwork Packet Bxchange (IF Dld 000009 |H¥ XX EX XX
+-(Z3 LLC / IBM NETBIQS Protocal (BN = £ld 000010 [¥X X¥ HX XX
+-(Z] LLC / |EEE 802.1D Fld 000011 |¥¥ XX HX XX
(23 LLC / IEEE Sub-Network Access | << i: 33331; ﬁ g ﬁ g
+-(Z] LLC / Intemetwork Packet Bxchar — Pld noooia [ ¥ X xx
=I-(Z Link Layer Discovery Protocol {LLL E1d 000015 X XE HX KX
I Link: Layer Discovery Protocol £ld 000018 [¥¥ ¥ ¥ ¥
= DCEX Draft 0.4 (Latest) pld 000017 [3H HE MM HH
= DCBXv1.0 Pld 000018 [HX XX XX XX |
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IEI IEEE 802 1 Organizationally St £ra ooooel el
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+-[Z7] MPLS Label Stack Protocal : : '
+-(771 Multipaint Contral Protocal (MPCP) ¥ Daouble click on a byte field to open the Binary Editor
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[ Use inverse of condition specified (j.e. NOT)
QK Apphy Cancel
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Setting Frame Conditions for Classify in Delay-Mode

You can specify frame conditions in two ways. One way isto load atemplate from the Template
Library tree, and the other way isto manually specify bitsin the frame.

To use atemplate:
1 Select atemplate from the Template Library tree on the left.
2 Click the double right arrow button to set the Trigger Condition.

The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 319). In the hex view, partially defined hex characters appear as question marks:
X001=?

Figure 319: Binary Editor Dialog
ﬂ
FEEF FERR

‘ Value : 00 | Mask - 00

0K I Cancell

Another way to manually edit the frame condition is to make selections from the tree view in
the right window pane.

Decode Switches Menu

Some templates alow you to specify decode switches. When you load a template that has this
option, the Decode Switches Menu appears in the upper left corner of the window. The decode
switches provide detailed contextual options for decode; for example, further decode of response
and data frames. The Decode Switches menu is context sensitive and will only show the decode
options available for the specific template you are creating.
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Figure 320: Decode Switches Menu
| Decode Switches
FCoE Interpretation Auto-Detect FCoE
FC-5W Accept Interpretation » o T11 FCoE (Latest)
Pre-T11 FCoE Draft

Frame size; I‘IE'IE ; bytes

=27 FC Switch Fabric Services [FE-SW’;I Index | Hex 2 || EI-Data Link Control (DLC)
----- I FC Switch Fabric Services [FC- DLC 000000 |00 00 E----Destinatinn = Merox00:00:00
#-Z7] Stage Fabric Configuration Up: DLC 000001 g----Snurce = Xerox00:00:00
[-(Z] Switch Fabric Internal Link Ser DLC 000002 (00 00 00 00 — [ EtherType = 0x8906 FCoE
[-(Z] Switch Fabric Internal Link Ser igzs ggggi 33 gg gg gg [—]—-Fi:hre Channel over Ethernet (FCoE)
----- BT AUTH_ILS Message [UTH_I rcok oooozloo oo oo oo g----Ver = 0O=0
----- I Acquire Change Autharization | FCoE 00002 |00 00 00 2E F-S0OF = 0Ox2E SOFi3
----- I Authentication Special Frame F FCH 000000 |00 00 oo oo El-Fibre Channel (FC)
----- I B_AUTH_ILS Message [B_AL FCH 000001 (00 00 00 0o --RCtI = 0x00 FC4lncat
..... I Build Fabric [BF] - 0«17 FCH 00000Z |22 00 00 00 F-Dd = Coc000000
..... IED Check E_Port Connectivity [CE FCH 000003 (00 20 0o o0 --CS_CTL = w00
----- I Check Palicy Summary [CPS) - T e on oo oo 2o FS0d = 0000000
----- I Coalesce Inter-Switch Reagister ro—a2w oooollzz oo oo oo Type = 0x22 FCFCSES
----- I Detect Queued Clazz 1 Conne FC ooooooo loo oo oo oo F-F_Ctl = 0x000000

Note: Once the Decode Switches menu appears, it remains visible. However, if you load a
template that has no decode options, the menu is greyed out and inactive.

The Decode Switches menu isintended to help you create a user-defined template. When editing
aUser Library template, Decode Switches are stored inside the template so they are still ON the
next time you open this particular template.

Decode switches allow you to further decode Response and Data frames that can't be decoded
without knowing what the associated command frameis. Below is a description of the switches
avaFC-SW Accept Interpretation
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Figure 321: Decode Switch Options for FC-SW Accept Interpretation
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Accept ZCP L |
Saving a Frame Condition

If you create aframe condition that you want to save and make easily available for future use, you
can saveit into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double |eft arrow button.

Frame conditions have the option of “Use inverse of condition specified (i.e., NOT).” When you
check this option, it means that the first frame encountered that does not match what you have
specified creates a“condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
also shown on the Delay Emulator Configuration window under the Mode selection, and on the
main Xgig Maestro window.
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Configuring the Arm Condition in Delay-Mode

The Arm condition recognizes specific DWords within frames.

Depending on the Mode you select, the appropriate graphic diagram shows the Classify condition,
the Trigger and optional Arm conditions, and the Delay. If the Mode you select does not include an
Arm condition, the Arm button is disabled.

To set Arm conditions:
1 Click onthe Arm button to open the Arm window.

The window for the condition is displayed (Figure 322). If you are in hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

2 Set the values as required to specify the Arm condition as part of aunique Arm and Trigger
sequence for the specific test.

The following sections describe the avail able values.
Setting Frame Conditions for Arm in Delay-Mode

You can specify frame conditions in two ways. One way isto load atemplate from the Template
Library tree, and the other way isto manually specify bitsin the frame.
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Figure 322: Arm Window for Delay
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Decode Switches

Name |Authentication Header Protocal (AH)

=1-|_7] User Library Index Hex _* | =~ Data Link Control (DLC)
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; DLC 000001 XX XX XX EX
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10| Authentication Header Protocol (AH) ﬂ RH 0000005 |X¥ EX XE HX Time To Live
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Diouble click on a byte field to open the Binary Editor
< > Enter X's to pass through (not modify) bits or bytes

™ Use inverse of condition specified .. NOT)

0K Apply Cancel

To use atemplate:

1 Select atemplate from the Template Library tree on the left.

2 Click the double right arrow button to set the Trigger Condition.
The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 323). In the hex view, partially defined hex characters appear as question marks:
X001=?
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Figure 323: Binary Editor Dialog

5
e [ I [ [

‘ Walue: 00 | hdask : 00

Ok I Cancell

Another way to manually edit the frame condition is to make selections from the tree view in
the right window pane.

Saving a Frame Condition

If you create a frame condition that you want to save and make easily available for future use, you
can saveit into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double |eft arrow button.

Frame conditions have the option of “Use inverse of condition specified (i.e.,, NOT).” When you
check this option, it means that the first frame encountered that does not match what you have
specified creates a“ condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
a so shown on the Delay Emulator Configuration window under the Mode selection, and on the
main Xgig Maestro window.
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Configuring the Trigger Condition in Delay-Mode

The Trigger condition recognizes specific DWords within frames.

Depending on the Mode you select in the Delay Emulator Configuration window, the appropriate
graphic diagram shows the Classify condition, the Trigger and optional Arm conditions, and the
Delay. If the Mode you select does not include an Arm condition, the Arm button remains
disabled.

To set Trigger conditions:
1 Click the Trigger button in the Xgig Delay Emulator Configuration window.

The window for the condition is displayed (Figure 324). If you are in hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

2 Set the values asrequired to specify the Trigger condition as part of aunique Arm and Trigger
sequence for the specific test. The default setting for the Trigger condition isto trigger on any
frame.

The following sections describe the avail able values.
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Figure 324: 10GigE Trigger Window for Frames
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Daouble click on a byte field to open the Binary Editor
< | Ed Enter X's to pass through (not modify) bits or bytes

[ Use inverse of condition specified (j.e. NOT)

QK Apphy Cancel

Xgig Jammer and Delay Emulator User Guide 351



Creating Delay Emulator Test Configurations for Delay Mode Configuring the Trigger Condition in Delay-Mode

Setting Frame Conditions for a Trigger in Delay-Mode

You can specify frame conditions in two ways. One way isto load atemplate from the Template
Library tree, and the other way isto manually specify bitsin the frame.

To use atemplate:
1 Select atemplate from the Template Library tree on the left.
2 Click the double right arrow button to set the Trigger Condition.

The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 325). In the hex view, partially defined hex characters appear as question marks:
X001=?

Figure 325: Binary Editor Dialog
ﬂ
FEEF FERR

‘ Value : 00 | Mask - 00

0K I Cancell

Another way to manually edit the frame condition is to make selections from the tree view in
the right window pane.

Decode Switches Menu

Some templates alow you to specify decode switches. When you load a template that has this
option, the Decode Switches Menu appears in the upper left corner of the window. The decode
switches provide detailed contextual options for decode; for example, further decode of response
and data frames. The Decode Switches menu is context sensitive and will only show the decode
options available for the specific template you are creating.
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Figure 326: Decode Switches Menu
| Decode Switches
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0000000
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s
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(1]
n

----- I Coalesce Inter-Switch Reaqister Fo-=w 0000 |22 00 oo oo o
----- IE Detect Queued Claz: 1 Conne Fc ooooood |oo oo oo oo H-F

Note: Once the Decode Switches menu appears, it remains visible. However, if you load a
template that has no decode options, the menu is grayed out and inactive.

The Decode Switches menu isintended to help you create a user-defined template. When editing
aUser Library template, Decode Switches are stored inside the template so they are still ON the
next time you open this particular template.

Decode switches allow you to further decode Response and Data frames that can't be decoded
without knowing what the associated command frameis. Below is a description of the switches
avaFC-SW Accept Interpretation
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Figure 327: Decode Switch Options for FC-SW Accept Interpretation
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..... I Exchange & Accept MRRA FC Doooolz (oo o0 0o oo [=-Fibre Channel over Ethernet (FCoE)
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Accept ZCP L |
Saving a Frame Condition

If you create aframe condition that you want to save and make easily available for future use, you
can saveit into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double |eft arrow button.

Frame conditions have the option of “Use inverse of condition specified (i.e., NOT).” When you
check this option, it means that the first frame encountered that does not match what you have
specified creates a“condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
also shown on the Delay Emulator Configuration window under the Mode selection, and on the
main Xgig Maestro window.
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Chapter 13

Creating Delay Emulator Test Configurations for
Reorder Mode

In this chapter:

Defining Your Own Test Configurations for Reorder Mode
Using the Reorder-Mode Configuration Window
Configuring the Arm Condition in Reorder-Mode
Configuring the Trigger Condition in Reorder-Mode
Configuring the Reorder Condition
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Defining Your Own Test Configurations for Reorder Mode

Xgig Delay Emulator lets you define your own test configurations and save them with or without
hardware available.

You can create a configuration from scratch, or you can open and edit an existing configuration.
Also, you can edit a configuration in edit only mode, which isindependent of any hardware, or
you can edit a configuration that is currently loaded to a Delay Emulator device.

To edit a configuration in edit only mode:
>> Double-click aconfiguration file in the Configuration manager.

or:

>> Right-click the configuration file in the Configuration manager, and choose Edit Delay
Emulator Configuration from the context menu.

The edit only mode Delay Emulator Configuration window opens (Figure 328).

Thiswindow allows you to set up your own Test Cases, name them, organize them, and save
them to files so that you can use them again.

Figure 328: Edit Only Delay Emulator Configuration Window

il Roerder Test 1.decfg - 10 GE Reorder-Mode Configuration

File
Delay Emulator Test Suite Curmrert Test 1 of 2tests
XBdE &= & | Forever A Name:
e i
Mode Trigger A v
Arm Data Arm Te— " Reorder Data
. Input A Output A
Trigger Frame
Reorder Reorder
Timeout No Timeout
Name
Mode Trigger A ¥ Type:
A
- Name:
Trigger Frame
Reorder Reorder Trigger
Timeout No Timeout Type: Frame
e
Reorder
Type: Consecutive Reorder v
Description: | Frame Count:2; Order: 1, 2
i No Ti t
Use the Up. Down, Home and End keys to © limeou
Save ] [ Close ]
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To start a configuration from scratch in edit only mode:

>> Select New Delay Emulator Configuration from the context menu or the File menu
(Figure 329) on the Xgig Maestro menu bar. Then, select Delay-Mode or Reorder-Mode
Delay Emulator Configuration from the drop down menu.

or:

>> Click the New Configuration icon at the top of the Configuration manager.

Figure 329: Maestro File Menu
First Delay Test.decfg - 10 GE Delay-Mode Configuration

| MNew L4 Delay-Mode Delay Emulator Configuration

[
g

en Delay Emulator Configuration... Ctrl+0 Reorder-Mode Delay Emulator Configuration

To save your configuration in edit only mode:

>> Click Save at the bottom of the Delay Emulator Configuration window, or open the File menu
on the Delay Emulator Configuration window and select Save Delay Emulator
Configuration or Save Delay Emulator Configuration As.

Any changes you make have no effect on actual Delay Emulator devices you control.

To edit a configuration that is loaded to a Delay Emulator port:

>> Click Configuration... in the device column.

or:

>> Right-click in the Parameters Status table in the device column to open the context menu and
select Edit configuration.

or:
>> Click Operation in the device column to open the Operation dialog, then click Config.

The Xgig Delay Emulator Configuration window in hardware edit mode is displayed
(Figure 330). Thiswindow allows you to set up your own Test Cases, hame them, and save
them to afile so that you can use them again.

Click Apply or OK and Delay Emulator accepts the changes. They are immediately reflected
in the Parameters Status table and affect the Delay Emulator device the next time you run it.
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To save your configuration edits:

>> Open the File menu at the top of the Delay Emulator Configuration window and select Save
Delay Emulator Configuration or Save Delay Emulator Configuration As.

Figure 330: Xgig Delay Emulator Configuration Window

10 GE Reorder-Mode PLATSAS1 (1,4,1) - Not configured from a file

File
Delay Emulator Test Suite Currentt Test 1of 1tests
%@@] B &HE OQ Run once hd Name: | |
Mode: |TriggerA w |
Name
Mode Trigger A A
Tll Input A Arm ~ Trigger ~ Reorder | Output A
Trigger Frame
Reorder Reorder
Timeout Mo Timeout
Type: |
Mame: |
Trigger
Type: | Frame |
Mame: | H Trigger... ]
Feorder
Type: | Consecutive Reorder - |
Description: | Frame Count:2; Order: 1, 2 ” Reorder... ]
Use the Up, Down, Home and End keys to | M TETL |
Save ] [ Close ]
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Using the Reorder-Mode Configuration Window

The Delay Emulator Configuration window title bar indicates how many portsit is configuring,
the protocol, and the configuration file name, if any. If you are using hardware edit mode, the
chassis name, chassis number, slot number, and port number are also listed. The elements of the
Delay Emulator Configuration window are described in the following sections.

Using the Delay Emulator Test Suite Tools in Reorder-Mode

The Delay Emulator Test Suite (left pane) lists the series of Xgig Delay Emulator testsin the order
in which you want them to execute. The number of test in the test suite has no limit. Each test can
contain between two and eight frames to be reordered. The highlighted test appears as the Current
Delay Emulator Test (right pane). Each test in the suite executes in sequence.

Creating a Test Suite

When you create a Delay Emulator Test Suite, you use the toolbar in the Delay Emulator Test
Suite section of the Configuration window (Figure 331).

Figure 331: 10GigE Delay Emulator Test Suite Toolbar

Delay Emulator Test Suite
00 BB 00T §
Run once

o Forever [ |

The following list describes the icons on the toolbar:

Cut current test Removes the highlighted test and holds its contents in the
memory buffer.

Copy current text Copies the highlighted test to the memory buffer.

Paste last test cut or copied Inserts the current memory buffer contents before the currently

highlighted test.

Add new test to bottom of stack Adds a new blank test to the bottom of the suite.

Insert new test before current test  Inserts a new blank test above the currently highlighted test.
Delete current test Removes the highlighted test from the suite. If only one test is
present, then the contents of this test are cleared.

Move current test down the stack  Moves the highlighted test down one in the test order.

Move current test up the stack Moves the highlighted test up one in the test order.

|i|c=mnmm%%

Run test suite once or Repeat test When you choose Repeat test suite, the tests run according

suite the settings you define in the Delay Emulator Current Test
window. You can also type a number in this field to indicate that
you want the test suite to repeat a certain number of times.
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To duplicate atest at another point in the Test Suite:

1 Highlight the test you want to duplicate.

2 Click Copy.

3 Highlight the test in the suite that is just after the point where you want the duplicate test

inserted.
4 Click Paste.

The duplicate test isinserted.

Using the Configuration File Menu

The File menu is the only menu on the menu bar (Figure 332).

Figure 332: Configuration File Menu

fill First Delay Test.decfg - 10 GE Delay-Mode Co

Eile

@ New

D Open Delay Emulator Configuration...

B

Save Delay Emulator Configuration As...

Recent Delay Emulator Configurations

Close

The choices are:

New Configuration
Open Configuration
Save Configuration
Save Configuration As
Recent Configuration

Close

Ctrl+0

Creates a new delay or reorder . decfg configuration file.

Open an existing .decfg configuration file.

Save the entire Test Suite to the .dec£fg file you currently have loaded.
Save the entire Test Suite to a .decfg file with a name you assign to it.
Open a recently opened . decfg configuration file.

Close the Delay Emulator Configuration Window.

The recently used Delay Emulator configuration files appear in the file menu and are loaded when

selected.
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Using the Current Delay Emulator Test Window: Reorder-Mode

The graphicsin this section of the window represent the hardware configuration for the selected
test in the Delay Emulator Test Suite (Figure 333).

Figure 333: Current Delay Emulator Test Window

Curent Test 1of 2tests

MName: | |

Mode: |Trigger A w |

Data - Reorde Data
Inpist A _’ A _’ — _’ il _’ Output A

Type: |

Name: |

Trigger

Type: | Frame |
Name: | H Trigger... ]
Reorder

Type: | Consecutive Reorder w |
Description: | Frame Count:2; Order: 1, 2 H Reorder... ]

(oo ) [ Tiens |

Mode

The Mode menu is available near the top of the Current Delay Emulator Test window
(Figure 334).

Figure 334: Mode Drop-down Menu in Current Delay Emulator Test - Right Pane

Curmert Test 1 of 2 tests

Name: |

Mode: [ Arm A+ Trigger &

Trigger A

Arm A+ Trigger A
Arm and Trigger

The Arm and Trigger buttons are located in the right pane of the Current Delay Emulator Test
window. To define Arm and Trigger conditions, click the Arm or Trigger button.
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Reorder

The Reorder button is located in the right pane of the Current Delay Emulator Test window. To
define the Reorder condition, click the Reorder button.

Timeout

The timeout option defines the period of time to wait for a specified test to complete before
aborting and proceeding to the next test in the suite.

To set the timeout:

1 Click Timeout to display the dialog box in Figure 335.

2 Check Enable Timeout.

3 Enter the hours, minutes, and seconds you want to wait.

Figure 335: Timeout Dialog

imeout [x] | Timeout [x]
v Enable Timeout v Enable Timeout
(®)By Time By Frame OBy Time () By Frame
Skip Test Caseif = =1 = Skip Test Caseif
nn‘!inrﬁilete;&in:l 0= |h" | 15 |m|n| 0= |55'3 not complete within: I:I frames

4 Click OK.
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Configuring the Arm Condition in Reorder-Mode

The Arm condition recognizes specific DWords within frames.

Depending on the Mode you select, the appropriate graphic diagram shows the Trigger and
optional Arm conditions. If the Mode you select does not include an Arm condition, the Arm
button is disabled.

To set Arm conditions:
1 Click onthe Arm button to open the Arm window.

The window for the condition is displayed (Figure 336). If you arein hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

2 Set the values as required to specify the Arm condition as part of aunique Arm and Trigger
sequence for the specific test.

The following sections describe the avail able values.
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Setting Frame Conditions for Arm for Reorder

You can specify frame conditions in two ways. One way isto load atemplate from the Template
Library tree, and the other way isto manually specify bitsin the frame.

Figure 336: Arm Window for Frames
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To use atemplate:
1 Select atemplate from the Template Library tree on the left.
2 Click the double right arrow button to set the Trigger Condition.

The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).
To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 337). In the hex view, partially defined hex characters appear as question marks:
X001="?
Figure 337: Binary Editor Dialog
%
FEEEEERER

‘ Value : 00 | Mask : 00

k. I Cancell

Another way to manually edit the frame condition is to make selections from the tree view in
the right window pane.

Saving a Frame Condition

If you create aframe condition that you want to save and make easily available for future use, you
can save it into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double left arrow button.

Frame conditions have the option of “Use inverse of condition specified (i.e., NOT).” When you
check this option, it means that the first frame encountered that does not match what you have
specified creates a“condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
also shown on the Delay Emulator Configuration window under the Mode selection, and on the
main Xgig Maestro window.
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Configuring the Trigger Condition in Reorder-Mode

The Trigger condition recognizes DWords within frames.

Depending on the Mode you select in the Delay Emulator Configuration window, the appropriate
graphic diagram shows the Trigger and optional Arm conditions, along with the Delay. If the
Mode you select does not include an Arm condition, the Arm button remains disabled.

To set Trigger conditions:
1 Click the Trigger button in the Xgig Delay Emulator Configuration window.

The window for the condition is displayed (Figure 338). If you arein hardware edit mode, the
protocol, chassis name, chassis number, slot number, and port numbers are displayed in the
title bar.

2 Setthe values asrequired to specify the Trigger condition as part of aunigue Arm and Trigger
sequence for the specific test.

The following sections describe the avail able values.

Figure 338: Trigger Window for Frames
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+-|27] Open Shortest Path First Protacal {051 LN 000OD00T [EE EX KE X +- DF
+-|27] Transmission Control Protocol {TCF) AN 0000003 (33 XX M¥ X +- MF
+-|_7] User Datagram Protocol (UDF) RH 0000004 [¥E HX XE HX FragmentOffset = 0
|| Authentication Header Protocol {AH)] ﬂ AH 0000005 [XX XX XX XX Time To Live
IE IP Encapsulating Security Payload (ES RH 0000008 [¥¥ EX XE HX +- IPProtocol = 0x33 AH
I Payload ﬂ ‘EH 0000007 E g ﬁ g Header Checkzum
I Protocol Independent Muticast (PIM) o oanons [ % xx %% Source Address
I Any IP Frame im ooooolo RE ¥R KR X Destination Address
+-[27 IPvE AH 0000011 [HE EX XM oM -I- Authentication Header Protocol (AH)
+-[27] iSCSI LM 000001z |3 HE XE HX +]- Next Header
+-(Z3 Pause LH 0000013 (XX X XX XX | Payload Len
+-[2 TCP AH 0000014 HEOEM ME OEM Security Parameters Index (5Pl
+-[Z] UDP ﬁ gggggiz E g E g Sequence Number Field
+-(Z3 VLAN AH 0000017 KX XX XX XX Authentication Data
= Any Ethemet Frame .

00000ls XX HX XX Xxj

Diouble click on a byte field to open the Binary Editor
< > Enter X's to pass through (not modify) bits or bytes

™ Use inverse of condition specified .. NOT)

0K Apply Cancel
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Setting Frame Conditions for a Trigger in Reorder-Mode

You can specify frame conditions in two ways. One way isto load atemplate from the Template
Library tree, and the other way isto manually specify bitsin the frame.

To use atemplate:
1 Select atemplate from the Template Library tree on the left.
2 Click the double right arrow button to set the Trigger Condition.

The condition isindicated on the right side of the window.

To manually specify aframe:
>> Type hexadecimal values directly into the center column of the window.
An X represents a nibble that can be any value (a“don’t care”).

To set individual bitsin any field, double-click on the hex entry to open the Binary Editor
(Figure 339). In the hex view, partially defined hex characters appear as question marks:
X001=?

Figure 339: Binary Editor Dialog
X
FEEF FERR

‘ Value : 00 | Mask - 00

0K I Cancell

Another way to manually edit the frame condition is to make selections from the tree view in
the right window pane.
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Fig

Decode Switches Menu

Some templates allow you to specify decode switches. When you load a template that has this
option, the Decode Switches Menu appears in the upper left corner of the window. The decode
switches provide detailed contextual options for decode; for example, further decode of response
and data frames. The Decode Switches menu is context sensitive and will only show the decode
options available for the specific template you are creating.

ure 340: Decode Switches Menu

|De

rode Switches

FCoE Inkerpretation Auto-Detect FCoE
FC-Swy Accept Interpretation » v T11 FCoE (Latest)

Pre-T11 FCoE Draft

Frame size: |151B ; bwtes

=+ FC Switch Fabric Services [FE-SW;I Index | Hex _* | 5 Data Link Control (DLC}
----- =T FC Switch Fabric Services [FC- DLC 000000 - Destination = Xerox:00:00:00
-2 Stage Fabric Configuration Upt DLC 000001 | E----Source = Xerow 000000
[l-[23) Switch Fabric nternal Link Ser LLC hooonz — | | B-EtherType = 03906 FCoE
-2 Switch Fabric Internal Link Ser FCoE 0000083 0O& 00 00 (- Fibre Channel over Ethernet (FCoE)
FCoE 0000 |00 00 0O 00
----- I AUTH_ILS Message [&UTH_I FCZE ooooz loo oo oo oo E----Vel’ = 0=0
----- T Acquire Change Authorization | FCoE 00003 |00 oo oo zE --SOF = 0Ox2E SOFi3
----- I Authentication Special Frame F FCH 000000 |00 oo oo oo [I-Fibre Channel (FC)
----- BT BE_AUTH_ILS Meszage [B_al FCH 000001 |00 00 00 00 H-RCH = 0x00 FC4Uncat
..... I Build Fabric [BF] - 0x17 FCH 000002 |22 00 00 00 H-Dd = 0x000000
----- I Check E_Port Conmectivity [CE e L F-C5_CTL = 0x00
----- IE Check Policy Summary [CPS) - FCH 000004 (00 00 00 00 H-50d = 0x000000
. ) FCH 00000E |00 00 00 00 : _
----- IE Coalesce Inter-Switch Register Fo-gw 0000 |22 oo oo oo H-Type = 0<22 FCFCSS
----- I Detect Queued Clazs 1 Conne FC ooonooo |on oo oo oo E-F_ ot = 0x000000

Note: Once the Decode Switches menu appears, it remains visible. However, if you load a
template that has no decode options, the menu is greyed out and inactive.

The Decode Switches menuisintended to help you create a user-defined template. When editing
aUser Library template, Decode Switches are stored inside the template so they are still ON the
next time you open this particular template.
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Decode switches allow you to further decode Response and Data frames that can't be decoded
without knowing what the associated command frame is. Below is a description of the switches
avaFC-SW Accept I nterpretation

Figure 341: Decode Switch Options for FC-SW Accept Interpretation

| Decode Switches

FCoE Interpretation 4 l
( cept Inkerpretation  » R
Accep EFMD
Frame size: I‘IE'IE Accept
Accept ACA |
=23 FC Switch Fatri Accept ASF Index | Hex -~ | =-Data Link Control {DLC)
..... I FC Switch F - Accept AUTH_ILS DLC 000000 (oo oo -~ Destingtion = Xerax:00:00:00
[-[23 Stage Fabri  Accept BLAUTH ILS DLC 000001 ~-Source = Xerox00:00.00
[]...D Swaitch Fabr Accept BF DLC 00000z |00 00 00 00 —d - EtherType = 0x8306 FCoE
[H-Z7] Switch Fabr Accept CEC igzs ggggi 33 gg gg gg [—]—-Fi:l:-re Channel over Ethernet (FCoE)
""" BT AUTH_ILS Accept CP3 FCoE 0000z oo 00 oo oo E----\-"er = 0x0
----- I Acquire Che  Accept CSWR. FCoE 00003 o0 00 00 ZE B-S0F = Dx2E S0Fi3
----- I Authenticati  Accept DI& FCH Q00000 |00 00 0o Qo [=-Fibre Channel {FC}
----- I B_AUTH_IL  accept DRLIR FCH 000001 |00 00 00 a0 F-RCH = 0x00 FC4Uncat
..... IS Buid Fabric. Accept DSCH FCH 000002 |22 00 00 00 F#-D_Id = Ox000000
..... I Check E_P FCH 0000032 |00 00 00 00 H-CS_CTL = 0x00
| Ao ERER FCH 000004 [00 00 00 00
..... I Check Palic F#-5_Id = Ox000000
Accept EBP FCH 000005 |00 00 00 00 B
..... I Coalesce In o N - Type = 0Ox22 FCFCSS
ccept EFP FC-5W Q000 |22 00 00 00 _
..... = Dgtectﬂue Accept ELP FC ooo0000 oo oo oo oo F-F_Ctl = 0x000000
----- DN Disconnect 0 ey FC 0000001 (00 00 00 00 ~SEQd = 00
----- I Distribute B P FC 000000Z |00 00 00 00 F-DF_CHl = Ox00
..... B Dorain el PoceRt ESE ] FC 0000003 (00 00 00 00 ~SE@_Crt = 0x0000
_____ I Enhanced s ACEepEESFC FC 0000004 |00 00 00 00 -~ OM_d = 0x0000
_____ Accept E33 J FC 0000005 |00 ad oo oo - R¥ |d = 0=0000
K Enhanced F FC 000000g (00 Q0 00 00 o _
..... I Enhanced ¢ Accept EUFC re oaon0an lon o0 06 00 ~PARA = 0x00000000
..... I Enhanced | Accept EVFP FC oooooos |oo oo oo oo I'_—'I--Fl:: Swrtc!l Fabric Services (!:C-m
..... I Exchange B Accept FFI FC 0ao000os 0o oo 0o Qo EI--A:cqlllre Change Authorization Request (AC2
----- IEI Exchange P Accept LOOPD FC 00000LO |00 00 00 00 BENLE = 023 ACA
..... FC 0000011 (00 o0 00 00 - Domain_|D List Length = 0
I Exchange L Accept MR
..... IO Exchange . Accept MRRA FC 000001z (00 00 00 00 - Fibre Channel over Ethernet (FCoE)
..... I Exchange & Accept RCA FC 0020013 (08 00 00 00 FC-CRC = OxG53DB9EY  (Correct)
Euch y FC 0000014 (00 OO0 00 00 H-ECF = Oxd2 EOFt
""" I Exchange s Accept RCF FC 00000LE |00 00 00 00 -End O F
""" IE FastFabiic  accept ROT FC 0000016 (00 00 00 00 na U Frame
..... = Hello [HLO) Accept SFC Fc oooool? oo oo oo oo CRC = OxA4715F34  (Correct)
..... I Inter-Switch FC O0000L1E |00 00 00 00
..... I Lirk State & iccepi::RSCN FC 0000015 |00 00 00 00 -
. CCep | i
----- I Link State L = : . )
_____ I Mergs Rea. Accept TCO Double click on a byte figld ta open the Binary Editor
4| | Accept LFC Recalculate CRC[E)/Checksum(z
Accept ZCP -

Saving a Frame Condition

If you create aframe condition that you want to save and make easily available for future use, you
can saveit into the “User Library” folder in the Template Library tree. To do this:

>> Highlight the folder and click the double left arrow button.

Frame conditions have the option of “Use inverse of condition specified (i.e., NOT).” When you
check this option, it means that the first frame encountered that does not match what you have
specified creates a“condition met” event.

For each frame condition, you can specify an optional name at the top of the window. Thisnameis
also shown on the Delay Emulator Configuration window under the Mode selection, and on the
main Xgig Maestro window.
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Configuring the Reorder Condition

The Reorder definition tells the software the way you want to reorder frames, how many framesto
reorder, and in which order to place them.

Depending on the Mode you select, the appropriate graphic diagram shows the Trigger and
optional Arm conditions. If the Mode you select does not include an Arm condition, the Arm
button is disabled.

To define the Reorder:
1 Click the Reorder button to open the Reorder window.
The Reorder window is displayed (Figure 336).
2  Select the type of reorder you want.
»  Consecutive Reorder
For a consecutive reorder, every frame including the trigger frame is reordered.
o Trigger Reorder

For atrigger reorder, al frames of the type specified in the trigger are reordered beginning
with the frame including the trigger frame.

3 Select the number of frames you want to reorder, between two and eight.
4 Drag the framesto reorder them.
5 Click OK.
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Appendix A

Fibre Channel Ordered Sets - Partial List

Fibre Channel defines certain combinations of characters called Ordered Sets. The tablein this

appendix shows a partia list. The following abbreviations are used in the table:

SOF
EOF

Start-of-frame delimiter

End-of-frame delimiter

ALPA, D, S, Type Arbitrated Loop Physical Address, Destination, Source, Mark Type. These

are limited to 127 specific hex values.

Name Function Beginning RD  Ordered Set 8 Bit Hex

SOFcl1 SOF Connect Class 1 Negative K28.5 D21.5 D23.0 D23.0 K28.5B517 17
SOFi1 SOF Initiate Class 1 Negative K28.5 D21.5 D23.2 D23.2 K28.5B557 57
SOFn1 SOF Normal Class 1 Negative K28.5 D21.5 D23.1 D23.1 K28.5 B5 37 37
SOFi2 SOF Initiate Class 2 Negative K28.5 D21.5 D21.2 D21.2 K28.5B55555
SOFn2 SOF Normal Class 2 Negative K28.5 D21.5D21.1 D21.1 K28.5B5 35 35
SOFi3 SOF Initiate Class 3 Negative K28.5 D21.5 D22.2 D22.2 K28.5B5 56 56
SOFn3 SOF Normal Class 3 Negative K28.5 D21.5 D22.1 D22.1 K28.5B5 36 36
SOFf SOF Fabric Negative K28.5 D21.5 D24.2 D24.2 K28.5 B5 58 58
SOFc4 SOF Activate Class 4 Negative K28.5 D21.5 D25.0 D25.0 K28.5B519 19
SOFi4 SOF Initiate Class 4 Negative K28.5 D21.5 D25.2 D25.2 K28.5 B5 59 59
SOFn4 SOF Normal Class 4 Negative K28.5 D21.5 D25.1 D25.1 K28.5B5 39 39

373



Fibre Channel Ordered Sets - Partial List

Name Function Beginning RD  Ordered Set 8 Bit Hex
EOFt EOF Terminate Negative K28.5 D21.4 D21.3 D21.3 K28.5957575
Positive K28.5D21.5D21.3D21.3 K28.5B57575
EOFdt EOF Disconnect-Terminate Negative K28.5 D21.4 D21.4 D21.4 K28.595 95 95
Positive K28.5 D21.5 D21.4 D21.4 K28.5B5 9595
EOFa EOF Abort Negative K28.5D21.4 D21.7 D21.7 K28.595F5F5
Positive K28.5 D21.5 D21.7 D21.7 K28.5B5F5F5
EOFnN EOF Normal Negative K28.5 D21.4 D21.6 D21.6 K28.5 95 D5 D5
Positive K28.5 D21.5 D21.6 D21.6 K28.5 B5 D5 D5
EOFdti EOF Disconnect-Terminate-Invalid Negative K28.5 D10.4 D21.4 D21.4 K28.58A 9595
Positive K28.5 D10.5 D21.4 D21.4 K28.5 AA 9595
EOFni EOF Normal-Invalid Negative K28.5D10.4 D21.6 D21.6 K28.5 8A D5 D5
Positive K28.5 D10.5 D21.6 D21.6 K28.5 AA D5 D5
EOFrt EOF Remove-Terminate Class 4 Negative K28.5 D21.4 D25.4 D25.4  K28.5 95 99 99
Positive K28.5 D21.5 D25.4 D25.4 K28.5B5 99 99
EOFrti EOF Remove-Terminate Invalid Class 4 Negative K28.5 D10.4 D25.4 D25.4  K28.5 8A 99 99
Positive K28.5 D10.5 D25.4 D25.4 K28.5 AA 99 99
IDLE Idle Negative K28.5D21.4 D21.5 D21.5 K28.595B5 B5
R_RDY Receiver_Ready Negative K28.5 D21.4 D10.2 D10.2 K28.5 95 4A 4A5
VC_RDY Virtual Circuit Ready Negative K28.5 D21.7 VC.ID VC.ID  K28.5 F5 xx xx
BB_SCs  Buffer-to-buffer State Change (SOF) Negative K28.5 D21.4 D22.4 D22.4 K28.5 95 96 96
BB_SCr Buffer-to-buffer State Change (R_RDY) Negative K28.5 D21.4 D22.6 D22.6  K28.5 95 D6 D6
SYNXx Clock Synchronization Word x Negative K28.5 D31.3CS_x CS_x K28.5 7F xx xx
SYNy Clock Synchronization Word y Negative K28.5D31.3CS yCS_ y K28.5 7F xx xx
SYNz Clock Synchronization Word z Negative K28.5D31.3CS zCS 2z K28.5 7F xx xx
oLS Offline Negative K28.5 D21.1 D10.4 D21.2 K28.5358A 55
NOS Not_Operational Negative K28.5 D21.2 D31.5 D5.2 K28.5 55 BF 45
LR Link_Reset Negative K28.5 D9.2 D31.5 D9.2 K28.5 49 BF 49
LRR Link_Reset_Response Negative K28.5 D21.1 D31.5 D9.2 K28.5 55 BF 49
OPNyx Open Loop Port Negative K28.5 D17.4 ALPD ALPS  K28.5 91 xx xx
OPNfr Open Loop Port Negative K28.5 D17.4 D31.7 D31.7 K28.591 FF FF
CLS Close Loop Port Negative K28.5 D5.4 D21.5 D21.5 K28.5 85 B5 B5
MRK Mark Negative K28.5 D31.2 type ALPS K28.5 5F xx xx
LIP Loop Initialization, Acquire PA Negative K28.5 D21.0 D23.7 D23.7 K28.515F7 F7
LIP Loop Initialization, Rcvr Falil Negative K28.5 D21.0 D24.7 D23.7 K28.515F8F7
LIP Loop Initialization, Reinitialize Negative K28.5 D21.0 D23.7 ALPS  K28.5 15 F7 xx
LIP Loop Initialization, Fail at PS Negative K28.5 D21.0 D24.7 ALPS  K28.5 15 F8 xx
LIP Loop Initialization, Reset PD Negative K28.5 D21.0 ALPD ALPS  K28.5 15 xx xx
LPEyx Loop Port Enable, enable PD Negative K28.5 D5.0 ALPD ALPS K28.5 05 xx xx
LPEfx Loop Port Enable, enable all Negative K28.5 D5.0 D31.7 ALPS K28.5 05 FF xx
LPByx Loop Port Bypass, bypass PD Negative K28.5 D9.0 ALPD ALPS K28.5 09 xx xx
ARBXx Arbitrate For Loop Negative K28.5 D20.4 ALPS ALPS  K28.5 94 xx xx
ARB(F0)  Arbitrate For Loop, fairness Negative K28.5 D20.4 D16.7 D16.7 K28.594 FO FO
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This appendix contains tables sorted by values for 8-bit/10-bit mapping.
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8-Bit/10-Bit Mapping

The following table lists: 203 24 CAN 18 RD+ D240 0011001011
204 120 x 78 RD+ D243 001100 1100

205 152~ 98 RD+ D244 0011001101

. . 206 248 g F8 RD+ D247 001100 1110

Leg al 8-Bit/10-Bit Characters 209 236 i EC RD+ D127 (011010001

. 210 140 GE 8Cc RD+ D124 0011010010

Sorted by 10-Bit Value 211 108 | 6C RD+ D123 (011010011

212 12 FF oc RD+ D120 0011010100
213 76 L 4C  RD+-- D122 001101 0101

214 204 | CC RD+/-- D126 001101 0110
217 44, 2C  RD+/- D121 001101 1001
Y o O BT m i e omo mhae
Dec Dec ASCIll+ HEX Disparity Name 10B - D12l3
220 108 | 6C  RD-- -3 001101 1100
85 87 W 57 RD+ D232 0001010101 221 140 & 8C RD-- D124 011011101
86 215 x D7 RD+ D236 0001010110 222 236 i EC RD-- D127 001101 1110
87 247 = F7  RD+ K237 0001010111 225 252 0 FC RD+ D287 0011100001
89 55 7 37 RD+ D231 0001011001 226 156 o 9C RD+ D284 001110 0010
90 183 - B7 RD+ D235 0001011010 227 124 | 7c  RD+ D283 (011100011
91 23 ETB 17 RD+ D230 0001011011 228 28 FS 1C RD+ D28.0 (011100100
92 119 w 77 RD+ D233 0001011100 229 92\ 5C RD+-- D28.2 0011100101
93 151 __ 97 RD+ D234 0001011101 230 220 U DC RD+-- D286 (011100110
94 247 =+ F7 RD+ D23.7 000101 1110 233 60 < 3C RD+/- D281 001110 1001
101 72 H 48 RD+ D82 0001100101 234 188 Y BC RD+/- D285 001110 1010
102 200 E cs RD + D8.6 00 0110 0110 235 28 FS 1C RD- D280 0011101011
105 40 28 RD+ D81 (00110 1001 236 124 | 7C  RD-- D283 0011101100
106 168 A8 RD+ D85 (00110 1010 237 156 e oC RD-- D284 0011101101
107 8 BS 08 RD+ D80 0001101011 238 252 FC RD-- D287 0011101110
108 104 h 68 RD+ D83 (00110 1100 242 156 e 9C RD-- K284 001111 0010 Reserved*
109 136 ° 88 RD+ D84 000110 1101 243 124 | 7C RD-- K283 0011110011 Reserved*
110 232 & Es RD+ D87 000110 1110 244 28 FS 1C RD-- ﬁgg-g 00 1111 0100 Reserved-
13 231 ¢ £ RD+ D77 000111 0001 245 92\ 5C RD-- Koe2 00 1111 0101 Reserved*
246 220 U DC RD-- 6 0011110110 Reserved
114 135 + 8 RD+ D74 0001110010 248 252 G4 FC RD- K287 (0011111000 Test
115 103 g 67 RD+ D7.3 (00111 0011 249 60 < 3C RD- K281 001111 1001 Reserved*
116 7 BEL 07 RD+ D7.0 0001110100 250 188 %  BC RD- gggg 0011111010  Sync
7 711 G 47 RD+ D72 0001110101 277 93 ] 50 RD+ 0292 01 0001 0101
118 199 ¢ €7 RD+ D76 0001110110 2rg 221 v Db RD+ K29.7 01 0001 0110
121 39 27 RD+ D7.1 0001111001 279 253y FD RD+ K297 01 0001 0111
122 167 A7 RD+ D75 0001111010 281 61 = 3D RD+ - 0100011001

282 189 ¥ BD RD+ D295 0100011010

283 29 GS 1D RD+ D29.0 0100011011
D29.3 010001 1100

EB RD+ K27.7 001001 0111 284 125 } 7D RD +

285 157 90 RD+ D294 0100011101

286 253 vy FD RD+ D29.7 010001 1110

y
293 66 B 42 RD+ D22 01 0010 0101
A

§
149 91 [ 58 RD+ D27.2 0010010101
150 219 U DB RD+ D27.6 0010010110
151 251 @
153 59 38 RD+ D27.1 001001 1001
154 187 » BB RD+ D275 (010011010
155 27 ESC 1B RD+ D27.0 0010011011

156 123 { 78 RD+ D27.3 0010011100 294 194 €2 RD+ D26 0100100110
157 155 > 98 RD+ D274 0010011101 207 34 " 22 RD+ D21 0100101001
158 251 G FB RD+ D27.7 (010011110 298 162 ¢ A2 RD+ D25 0100101010
165 68 D a4 RD + D4.2 00 1010 0101 299 2 STX 02 RD+ D2.0 01 0010 1011
166 196 A c4 RD+ D46 0010100110 300 98 b 62 RD+ D23 010010 1100
169 36 $ 24 RD+ D4.1 00 1010 1001 301 130 , 82 RD+ D24 01 0010 1101
170 164 « A4 RD+ D45 (010101010 302 226 a E2 RD+ D27 0100101110
171 4 EOT 04 RD+ D40 00 1010 1011 305 242 0o F2 RD+ D187 010011 0001
172 100 d 64 RD+ D43 001010 1100 306 146 92 RD+ D184 0100110010
173 132, 84 RD+ D44 001010 1101 307 114 72 RD+ D183 0100110011
174 228 & E4 RD+ D47 (01010 1110 308 18 DC2 12 RD+ D180 0100110100
177 244 & F4 RD+ D20.7 001011 0001 309 82 R 52 RD+-- D182 0100110101
178 148 " 94 RD+ D204 (p1011 0010 310 210 O D2 RD+/- D186 0100110110
179 116 t 74 RD+ D203 (010110011 311 242 o F2 RD-- D187 0100110111
180 20 DC4 14 RD+ D20.0 (010110100 313 50 2 32 RD+-- D18.1 010011 1001
181 84 T 54 RD+- D202 0010110101 314 178 2 B2 RD+/-- D185 0100111010
182 212 O D4 RD+/- D20.6 (01011 0110 315 18 DC2 12 RD-- D180 0100111011
183 244 F4 RD- D207 0010110111 316 114 r 72 RD-- D183 010011 1100
185 52 4 34 RD+- D20.1 (p1011 1001 317 146 92 RD-- D184 010011 1101
186 180 . B4 RD+/- D20.5 (001011 1010 325 95 _ 5F RD+ D312 0101000101
187 20 DC4 14 RD-- D200 001011 1011 326 223 R DF RD+ D316 0101000110
188 116 t 74 RD-- D20.3 (0 1011 1100 329 63 ? 3F RD+ D311 0101001001
189 148 94 RD- D204 (01011 1101 330 191 ¢ BF RD+ D315 0101001010
197 88 X 58 RD+ D242 (0011000101 331 31 US 1F RD+ D310 0101001011
108 216 @ D8 RD+ D246 (011000110 332 127DELETE 7F RD+ D313 010100 1100
201 56 8 33 RD+ D241 001100 1001 333 159 VY o9F RD+ D314 0101001101
202 184 B8 RD+ D245 (011001010 334 255 FF RD+ D317 0101001110
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337 234 & EA RD+ D107 0101010001 442 176 ° BO RD-- D165 0110111010
338 138 § 8A RD+ D104 0101010010 450 142 8E RD+ D144 0111000010
339 106 j 6A RD+ D103 0101010011 451 110 n 6E RD+ D143 0111000011
340 10 LF 0OA RD+ D10.0 0101010100 452 14 SO OE RD+ D140 0111000100
341 74 J 4A  RD+/- D102 0101010101 453 78 N 4E RD+/- D142 0111000101
342 202 E CA RD+/-- D10.6 0101010110 454 206 1 CE RD+/-- D14.6 0111000110
345 42 o+ 2A  RD+/- D10.1 010101 1001 456 238 1 EE RD+ D147 0111001000
346 170 @ AA RD+/-- D105 010101 1010 457 46 . 2E RD+/-- D141 0111001001
347 10 LF 0OA RD- D10.0 0101011011 458 174 ® AE RD+/-- D145 0111001010
348 106 | 6A RD-- D103 010101 1100 459 14 SO OE RD- D140 0111001011
349 138 § 8A RD- D104 0101011101 460 110 n 6E RD-- D143 0111001100
350 234 & EA RD-- D107 010101 1110 461 142 _ 8E RD-- D144 0111001101
353 250 U FA RD+ D26.7 010110 0001 462 238 1 EE RD-- D147 011100 1110
354 154 & 9A RD+ D26.4 0101100010 465 225 & El1l RD-- D17 0111010001
355 122 z 7A  RD+ D263 010110 0011 466 129 81 RD-- D14 0111010010
356 26 SUB 1A RD+ D26.0 0101100100 467 97 a 61 RD-- D13 0111010011
357 90 Z 5A RD+- D26.2 0101100101 468 1 SOH 01 RD-- D10 0111010100
358 218 U DA RD+-- D26.6 0101100110 469 65 A 41 RD-- D12 0111010101
361 58 3A  RD+/- D26.1 0101101001 470 193 A Cl1 RD-- D16 0111010110
362 186 © BA RD+/- D26.5 0101101010 473 33 | 21 RD-- D11 0111011001
363 26 SUB 1A RD-- D26.0 0101101011 474 161 Al RD-- D15 0111011010
364 122 2 7A  RD-- D263 010110 1100 481 254 b FE RD-- D30.7 011110 0001
365 154 & 9A RD-- D26.4 010110 1101 482 158  _ 9 RD-- D30.4 011110 0010
366 250 FA RD-- D26.7 0101101110 483 126  ~ 7E  RD-- D303 0111100011
369 239 i EF RD- D157 010111 0001 484 30 RS 1E RD-- D30.0 0111100100
370 143  _ 8F RD- D154 0101110010 485 94 A 5  RD-- D30.2 0111100101
371 111 o 6F RD-- D153 010111 0011 486 222 b DE RD-- D30.6 0111100110

372 15 Sl OF RD- D150 0101110100 488 254 b FE RD- K30.7 0111101000 Reserved*
373 79 O 4F RD- D152 0101110101 489 62 > 3E RD-- D301 0111101001
374 207 i CF RD-- D15.6 010111 0110 490 190 ¥ BE RD-- D305 0111101010
377 47 | 2F RD-- D151 010111 1001 533 94 A 5E RD+ D30.2 1000010101
378 175 ~ AF  RD-- D155 010111 1010 534 222 b DE RD+ D30.6 1000010110
389 64 @ 40 RD+ D02 0110000101 535 254 b FE RD+ K30.7 1000010111
390 192 A co RD + DO0.6 01 1000 0110 537 62 > 3E RD+ D30.1 100001 1001
393 32SPACE 20 RD+ DO.1 0110001001 538 190 ¥ BE RD+ D305 1000011010
394 160 A0 RD+ DO5 0110001010 539 30 RS 1E RD+ D300 1000011011
395 0 NUL 00 RD+ D00 0110001011 540 126 -~  7E  RD+ D303 1000011100
396 95 ° 60 RD+ D03 0110001100 541 158  _ 9 RD+ D304 1000011101
397 128 80 RD+ D04 0110001101 542 254 b FE RD+ D30.7 1000011110
398 224 a EO0 RD+ DO7 011000 1110 549 65 A 41 RD+ D12 1000100101
201 230 @ E6 RD+ D67 0110010001 550 193 A c1 RD+ D16 10 0010 0110
402 134 + 8 RD+ D64 0110010010 553 33 121 RD+ Bi‘; 100010 1001
403 102 f 66 RD+ D63 0110010011 B4 el i AL RDE o, 1000101010
D60 01 1001 0100 555 1 SOH 01 RD+ . 10 0010 1011
404 6 ACK 06 RD 556 97 a 61 RD+ DL3 1000101100
405 70 F 46  RD+/-- oo 01 1001 0101 557 129 81 RD+ DL4 1000101101
406 198 A& C6 RD+/- e 01 1001 0110 558 295 & E1  RD+ DL7 100010 1110
3(1’2 12g & f\g EBZ: D65 gi 1881 182(1) 561 241 A F1 RD+ D17.7 1000110001
a1 6 A(I:K 06 RD.. D60 01 1001 1011 562 145 91 RD+ D174 1000110010
a2 100 f 66 RD. D63 0110011100 563 113 q 71 RD+ D17.3 1000110011
"~ D4 564 17 DC1 11 RD+ D17.0 1000110100
413 134 8 RD 011001 1101 565 81 Q 51 RD+- D17.2 1000110101
414 230 @ E6 RD-- D67 0110011110 566 209 K D1 RD+-- D17.6 100011 0110
417 246 o} F6 RD+ D227 011010 0001 567 241 fi F1 RD-- D17.7 10 0011 0111
418 150 _ 96 RD+ D224 0110100010 569 49 1 31 RD+- D17.1 100011 1001
419 118 v 76 RD+ D223 0110100011 570 177 + Bl RD+-- D17.5 1000111010
420 22 SYN 16 RD+ D220 0110100100 571 17 DC1 11  RD- D17.0 100011 1011
421 86 V 56 RD+/-- D222 0110100101 572 113 q 71 RD-- D173 100011 1100
422 214 O D6 RD+/- D226 0110100110 573 145 ¢ 91 RD-- D174 100011 1101
425 54 6 36 RD+- D221 011010 1001 581 80 P 50 RD+ D162 1001000101
426 182 | B6 RD+-- D225 0110101010 582 208 P D0 RD+ D166 1001000110
427 22 SYN 16 RD-- D220 0110101011 585 48 0 30 RD+ D161 1001001001
428 118 v 76 RD-- D223 0110101100 586 176 ° Bo RD+ D165 1001001010
429 150 _ 96 RD-- D224 0110101101 587 16 DLE 10 RD+ D16.0 1001001011
430 246 6  F6 RD- D227 0110101110 588 112 p 70 RD+ D163 1001001100
433 240 3 FO RD- D167 0110110001 589 144 _ 90 RD+ D164 1001001101
434 144 90 RD- D164 0110110010 590 240 & FO RD+ D16.7 1001001110
435 112 p 70 RD- D163 011011 0011 593 233 ¢ E9 RD+ D97 1001010001
436 16 DLE 10 RD- D160 011011 0100 594 137 %o 89 RD+ D94 1001010010
437 80 P 50 RD- D162 0110110101 595 105 i 69 RD+ D93 1001010011
438 208 B DO RD- D166 0110110110 56 9 HT 09 RD+ D90 1001010100
41 48 0 30 RD- D161 011011 1001 597 73 | 49 RD+-- D92 1001010101
598 201 E C9 RD+- D96 1001010110
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601 41 ) 29 RD+- D91 100101 1001 713 45 - 2D RD+/- D131 101100 1001
602 169 © A9 RD+- D95 1001011010 714 173 - AD RD+/- D135 1011001010
603 9 HT 09 RD-- D90 1001011011 715 13 CR 0D RD-- D13.0 1011001011
604 105 i 69 RD-- D93 1001011100 716 109 m 6D RD-- D133 1011001100
605 137 %o 89 RD-- D94 1001011101 717 141 8D RD-- D134 1011001101
606 233 & E9 RD-- D97 1001011110 718 237 ED RD-- D137 1011001110

o

609 249 U F9 RD+ D257 100110 0001 721 226 E2 RD-- D27 1011010001
610 153 ™ 99 RD+ D254 1001100010 722 130 82 RD-- D24 1011010010
611 121 vy 79 RD+ D253 1001100011 723 98 b 62 RD-- D23 1011010011
612 25 EM 19 RD+ D250 1001100100 724 2 STX 02 RD- D20 1011010100
613 89 Y 59 RD+/-- D252 1001100101 725 66 B 42 RD-- D22 1011010101
614 217 U D9 RD+/- D256 1001100110 726 194 A c2 RD-- D26 1011010110
617 57 9 39 RD+- D251 1001101001 729 34 ¢ 22 RD-- D21 1011011001
618 185 1 B9 RD+- D255 1001101010 730 162 ¢ A2 RD- D25 1011011010
619 25 EM 19 RD-- D250 1001101011 737 253§ FD RD-- D29.7 1011100001
620 121 vy 79 RD-- D253 1001101100 738 157 9D RD-- D294 1011100010
621 153 ™ 99  RD-- D254 1001101101 739 125 } 7D  RD- D29.3 1011100011
622 249 U F9  RD-- D257 1001101110 740 29 GS 1D RD-- D29.0 1011100100
625 224 a EO RD- D07 100111 0001 741 93 ] 50 RD-- D29.2 1011100101
626 128  _ 80 RD- D04 1001110010 742 221 Y DD RD- D296 1011100110
627 96 60 RD- D03 1001110011 744 253 y  FD RD-- K297 1011101000 Reserved*
628 0 NUL 00 RD-- D00 1001110100 745 61 = 3D RD-- D29.1 101110 1001
629 64 @ 40 RD-- D02 1001110101 746 189 Y% BD RD-- D295 1011101010
630 192 A co0 RD-- D06 1001110110 773 188 Y4 BC RD+ K285 1100000101 (NotUsed)
633 32SPACE 20 RD-- DO0.1 100111 1001 774 60 < 3C RD+ K281 1100000110
634 160 A0 RD-- DO5 1001111010 775 252 U FC RD+ K287 1100000111
645 79 O 4F RD+ D152 1010000101 777 220 U DC RD+ K286 1100001001
646 207 1 CF RD+ D156 1010000110 778 92\ 5C RD+ K282 1100001010
649 47 | 2F RD+ D151 1010001001 779 28 FS 1C RD+ K280 1100001011
650 175 AF  RD+ D155 1010001010 780 124 | 7C  RD+ K283 110000 1100
651 15 SI OF RD+ D150 1010001011 781 156 o  9C RD+ K284 1100001101
652 111 o 6F RD+ D153 1010001100 785 227 4  E3  RD+ D37 1100010001
653 143 8F RD+ D154 101000 1101 786 131 f 83 RD+ D34 1100010010
654 239 i EF RD+ D157 1010001110 787 99 ¢ 63 RD+ D33 1100010011
657 229 & E5 RD+ D57 101001 0001 788 3 ETX 03 RD+ D30 1100010100
658 133 .. 8 RD+ D54 1010010010 789 67 C 43 RD+- D32 1100010101
659 101 e 65 RD+ D53 1010010011 790 195 A C3 RD+- D36 1100010110
660 5 ENQ 05 RD+ D50 1010010100 793 35 # 23 RD+- D3.1 110001 1001
661 69 E 45 RD+- D52 1010010101 794 163 £ A3 RD+- D35 1100011010
662 197 A C5 RD+/- D56 1010010110 795 3 ETX 03 RD- D30 1100011011
665 37 % 25 RD+- D51 101001 1001 796 99 ¢ 63 RD-- D33 1100011100
666 165 ¥ A5 RD+- D55 1010011010 797 131 f 83 RD-- D34 1100011101
667 5 ENQ 05 RD- D50 1010011011 798 227 A& E3 RD- D37 1100011110
668 101 e 65 RD- D53 1010011100 801 243 6 F3 RD+ D197 1100100001
669 133 ... 85 RD- D54 1010011101 802 147 ¢ 93 RD+ D194 1100100010
670 229 & E5 RD- D57 1010011110 803 115 s 73  RD+ D193 1100100011
673 245 © F5 RD+ D217 1010100001 804 19 DC3 13 RD+ D19.0 1100100100
674 149 o 95 RD+ D214 1010100010 805 83 S 53 RD+-- D19.2° 110010 0101
675 117 u 75 RD+ D213 1010100011 806 211 O D3 RD+- gig-fli 11 0010 0110
676 21 NAK 15 RD+ D210 1010100100 g9 513 83 RD+- . M1oo101001
810 179 3 B3 RD+/- D195 1100101010
677 85 U 55 RD+/-- D212 1010100101
- 811 19 DC3 13 RD- D19.0 1100101011
678 213 O D5 RD+- D216 1010100110 D19.3
681 53 5 35 RD+- D211 101010 1001 812 115 s 73 RD- 1100101100
813 147 ¢ 93 RD-- D194 1100101101
682 181 pu  B5 RD+- D215 1010101010 ] D19.7
683 21 NAK 15 RD-- D210 1010101011 814 243 o F3 RD- ' 110010 1110
817 248 g F8 RD-- D247 110011 0001
.. D213
684 117 u 75 RD e 10 1010 1100 18 157 - o8  RD- D244 1100110010
685 149 . 95 RD- 7 10ilolodiol 819 120 x 78 RD- D243 1100110011
686 245 F5 RD- D217 101010 1110 820 24 CAN 18 RD- D240 1100110100
689 255 FF RD- D3L7 1010110001 821 88 X 58 RD- D242 1700110101
690 159 Y 9F RD-- D314 1010110010 822 216 & D8 RD- D246 110011 0110
691 127DELETE 7F RD-- D313 1010110011 825 56 8 38 RD- D241 110011 1001
692 31 US 1F RD- D310 1010110100 826 184 B8 RD- D245 1100111010
693 95 5F RD-- D312 1010110101 834 139 <« 88 RD+ D114 1101000010
694 223 B DF RD-- D31.6 1010110110 835 107 k 68 RD+ DI11.3 110100 0011
697 63 2 3F RD- D311 1010111001 836 11 VT OB RD+ D110 1101000100
698 191 ¢ BF RD- D315 1010111010 837 75 K 4B RD+/- D11.2 1101000101
706 141 8D RD+ D134 1011000010 838 203 E CB RD+/-- D11.6 1101000110
707 109 m 6D RD+ D133 1011000011 840 235 & EB  RD+ D117 110100 1000
708 13 CR 0D RD+ D13.0 1011000100 841 43 + 28 RD+/- D111 110100 1001
709 77 M 4D RD+-- D132 1011000101 842 171  « AB RD+-- D115 110100 1010
710 205 i CD RD+/-- D136 1011000110 843 11 VT OB RD- D110 1101001011
712 237 i ED RD+ D13.7 1011001000
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844
845
846
849
850
851
852
853
854
857
858
865
866
867
868
869
870

872
873

874
901
902
905
906
907
908
909

910
913
914
915
916
917
918
921
922
929
930

931
932
933
934
936
937
938

107
139
235
228
132
100

68
196
36
164
251
155
123
27
91
219
251
59
187
71
199
39
167

103
135

231
232
136
104

72
200
40
168
247
151

119
23
87

215

247
55

183

o &4 > 0

m
OOCO— N~ v O
(@]

-0 QY

6B
8B
EB
E4
84
64
04
44
ca
24
A4
FB
9B
7B
1B
58
DB
FB
3B
BB
47
c7
27
A7
07
67
87

E7
E8
88
68
08
48
c8
28
A8
F7
97

7
17
57
D7
F7
37
B7

D11.3
D11.4
D11.7
D4.7
D4.4
D4.3
D4.0
D4.2
D4.6
D4.1
D4.5
D27.7
D27.4
D27.3
D27.0
D27.2
D27.6

K27.7
D27.1

D27.5
D7.2
D7.6
D7.1
D7.5
D7.0
D7.3
D7.4

D7.7
D8.7
D8.4
D8.3
D8.0
D8.2
D8.6
D8.1
D8.5
D23.7
D23.4

D23.3
D23.0
D23.2
D23.6

K23.7
D23.1

D23.5

11 0100 1100
11 0100 1101
11 0100 1110
11 0101 0001
11 0101 0010
11 0101 0011
11 0101 0100
11 0101 0101
11 0101 0110
11 0101 1001
11 0101 1010
11 0110 0001
11 0110 0010
11 0110 0011
11 0110 0100
11 0110 0101
11 0110 0110

11 0110 1000
11 0110 1001

11 0110 1010
11 1000 0101
11 1000 0110
11 1000 1001
11 1000 1010
11 1000 1011
11 1000 1100
11 1000 1101

11 1000 1110
11 1001 0001
11 1001 0010
11 1001 0011
11 1001 0100
111001 0101
111001 0110
11 1001 1001
111001 1010
11 1010 0001
11 1010 0010

11 1010 0011
11 1010 0100
11 1010 0101
11 1010 0110
11 1010 1000
11 1010 1001
11 1010 1010

Reserved*

Reserved*
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The following table lists: 52 0000110100  ILLEGAL
53 0000110101  ILLEGAL
54 0000110110  ILLEGAL

10-Bit Values with No 8-bit 55 00001011 ILLEGAL

] _ 56 000011 1000  ILLEGAL
Mapping Sorted by 10-Bit 57 0000111001  ILLEGAL

58 0000111010 ILLEGAL

Value 59 0000111011 ILLEGAL

60 000011 1100  ILLEGAL

61 0000111101  ILLEGAL

62 0000111110  ILLEGAL

63 0000111111  ILLEGAL

108 64 00 0100 0000 ILLEGAL
Dec 108 COMMENT 65 00 0100 0001  ILLEGAL
00000000000  ILLEGAL 66 00 0100 0010  ILLEGAL
10000000001 ILLEGAL 67 0001000011 ILLEGAL
20000000010  ILLEGAL 68 00 0100 0100  ILLEGAL
30000000011 ILLEGAL 69 000100 0101  ILLEGAL

4 0000000100  ILLEGAL 70 0001000110  ILLEGAL
50000000101 ILLEGAL 71 0001000111  ILLEGAL

6 000000 0110 ILLEGAL 72 000100 1000  ILLEGAL
7/0000000111  ILLEGAL 73 000100 1001  ILLEGAL

8 000000 1000  ILLEGAL 74 000100 1010  ILLEGAL

9 000000 1001 ILLEGAL 75 0001001011  ILLEGAL

10 000000 1010  ILLEGAL 76 000100 1100 ILLEGAL
11 000000 1011  ILLEGAL 7 000100 1101 ILLEGAL
12 00 0000 1100  ILLEGAL 8 000100 1110 ILLEGAL
13 00 00001101  ILLEGAL 76 000100 1111 ILLEGAL
14 000000 1110  ILLEGAL 80 00 0101 0000 ILLEGAL

15 000000 1111  ILLEGAL 61 0001010001  ILLEGAL
16 00 0001 0000 ILLEGAL 63 0001010010  ILLEGAL
17 000001 0001  ILLEGAL 63 000101 0011 ILLEGAL
18 000001 0010  ILLEGAL 64 0001010100  ILLEGAL
19 00 0001 0011  ILLEGAL 65 00 0101 1000 ILLEGAL
20 000001 0100  ILLEGAL o5 000101 1111  ILLEGAL
21 0000010101 ILLEGAL 5 00 0110 0000 ILLEGAL
22 0000010110 ILLEGAL 97 000110 0001  ILLEGAL
23 0000010111  ILLEGAL 98 000110 0010 ILLEGAL
24 000001 1000  ILLEGAL 95 000110 0011  ILLEGAL
25000001 1001 ILLEGAL 100 000110 0100  ILLEGAL
26 000001 1010 ILLEGAL 103 0001100111  ILLEGAL
27.000001 1011 ILLEGAL 104 000110 1000  ILLEGAL
28 000001 1100 ILLEGAL 111 0001101111  ILLEGAL
29 000001 1101 ILLEGAL 112 000111 0000  ILLEGAL
30 000001 1110 ILLEGAL 119 000111 0111  ILLEGAL
31 000001 111 ILLEGAL 120 000111 1000  ILLEGAL
32 0000100000 ILLEGAL 123 0001111011  ILLEGAL
33 0000100001 ILLEGAL 124 0001111100  ILLEGAL
34 0000100010 ILLEGAL 125 0001111101  ILLEGAL
350000100011 ILLEGAL 126 000111 1110  ILLEGAL
36 0000100100 ILLEGAL 127 000111 1111  ILLEGAL
87000010 0101 ILLEGAL 128 0010000000  ILLEGAL
38 0000100110 ILLEGAL 129 00 1000 0001  ILLEGAL
39 000010 0111 ILLEGAL 130 0010000010  ILLEGAL
40 000010 1000 ILLEGAL 131 0010000011 ILLEGAL
41000010 1001 ILLEGAL 132 00 1000 0100  ILLEGAL
42 0000101010 ILLEGAL 133 0010000101  ILLEGAL
43 0000101011 ILLEGAL 134 0010000110  ILLEGAL
44 000010 1100 ILLEGAL 135 001000 0111  ILLEGAL
45 000010 1101 ILLEGAL 136 00 1000 1000  ILLEGAL
46 0000101110 ILLEGAL 137 0010001001  ILLEGAL
47 000010 1111 ILLEGAL 138 00 1000 1010  ILLEGAL
48 000011 0000 ILLEGAL 139 001000 1011  ILLEGAL
49 000011 0001 ILLEGAL 140 00 1000 1100  ILLEGAL

50 000011 0010 ILLEGAL 141 001000 1101  ILLEGAL
51 000011 0011  ILLEGAL
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142 00 1000 1110
143 00 1000 1111
144 00 1001 0000
145 00 1001 0001
146 00 1001 0010
147 00 1001 0011
148 00 1001 0100
152 00 1001 1000
159 00 1001 1111
160 00 1010 0000
161 00 1010 0001
162 00 1010 0010
163 00 1010 0011
164 00 1010 0100
167 00 1010 0111
168 00 1010 1000
175 00 1010 1111
176 00 1011 0000
184 00 1011 1000
190 00 1011 1110
191 001011 1111
192 00 1100 0000
193 00 1100 0001
194 00 1100 0010
195 00 1100 0011
196 00 1100 0100
199 00 1100 0111
200 00 1100 1000
207 00 1100 1111
208 00 1101 0000
215 001101 0111
216 00 1101 1000
223 00 1101 1111
224 00 1110 0000
231 00 1110 0111
232 00 1110 1000
239 0011101111
240 00 1111 0000
241 00 1111 0001
247 0011110111
251 00 1111 1011
252 00 1111 1100
253 00 1111 1101
254 00 1111 1110
255 00 1111 1111
256 01 0000 0000
257 01 0000 0001
258 01 0000 0010
259 01 0000 0011
260 01 0000 0100
261 01 0000 0101
262 01 0000 0110
263 01 0000 0111
264 01 0000 1000
265 01 0000 1001
266 01 0000 1010
267 01 0000 1011
268 01 0000 1100
269 01 0000 1101
270 01 0000 1110
271 010000 1111
272 01 0001 0000
273 01 0001 0001
274 01 0001 0010
275 01 0001 0011

ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL

276 01 0001 0100
280 01 0001 1000
287 01 0001 1111
288 01 0010 0000
289 01 0010 0001
290 01 0010 0010
291 01 0010 0011
292 01 0010 0100
295 01 0010 0111
296 01 0010 1000
303 01 0010 1111
304 01 0011 0000
312 01 0011 1000
318 01 0011 1110
319 010011 1111
320 01 0100 0000
321 01 0100 0001
322 01 0100 0010
323 01 0100 0011
324 01 0100 0100
327 010100 0111
328 01 0100 1000
335 01 0100 1111
336 01 0101 0000
343 01 0101 0111
344 01 0101 1000
351 010101 1111
352 01 0110 0000
359 01 0110 0111
360 01 0110 1000
367 0101101111
368 01 0111 0000
375 010111 0111
376 01 0111 1000
379 010111 1011
380 01 0111 1100
381 01 0111 1101
382 01 0111 1110
383 010111 1111
384 01 1000 0000
385 01 1000 0001
386 01 1000 0010
387 01 1000 0011
388 01 1000 0100
391 01 1000 0111
392 01 1000 1000
399 01 1000 1111
400 01 1001 0000
407 011001 0111
408 01 1001 1000
415 01 1001 1111
416 01 1010 0000
423 0110100111
424 01 1010 1000
431 01 1010 1111
432 01 1011 0000
439 01 1011 0111
440 01 1011 1000
443 01 1011 1011
444 01 1011 1100
445 01 1011 1101
446 01 1011 1110
447 011011 1111
448 01 1100 0000
449 01 1100 0001

ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
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455 01 1100 0111 ILLEGAL 568 10 0011 1000 ILLEGAL
463 011100 1111  ILLEGAL 574 100011 1110 ILLEGAL
464 01 1101 0000 ILLEGAL 575 100011 1111  ILLEGAL
471 0111010111  ILLEGAL 576 10 0100 0000 ILLEGAL
472 01 11011000 ILLEGAL 577 10 0100 0001 ILLEGAL
475 011101 1011  ILLEGAL 578 10 0100 0010 ILLEGAL
476 011101 1100 ILLEGAL 579 100100 0011 ILLEGAL
477 011101 1101  ILLEGAL 580 10 0100 0100 ILLEGAL
478 01 1101 1110 ILLEGAL 583 100100 0111  ILLEGAL
479 011101 1111 ILLEGAL 584 10 0100 1000 ILLEGAL
480 01 1110 0000 ILLEGAL 591 100100 1111  ILLEGAL
487 0111100111 ILLEGAL 592 10 0101 0000 ILLEGAL
491 01 11101011  ILLEGAL 599 100101 0111 ILLEGAL
492 01 1110 1100 ILLEGAL 600 10 0101 1000 ILLEGAL
493 01 1110 1101  ILLEGAL 607 100101 1111  ILLEGAL
494 0111101110 ILLEGAL 608 10 0110 0000 ILLEGAL
495 011110 1111 ILLEGAL 615 10 0110 0111  ILLEGAL
496 01 1111 0000 ILLEGAL 616 10 0110 1000 ILLEGAL
497 01 1111 0001  ILLEGAL 623 1001101111 ILLEGAL
498 01 1111 0010 ILLEGAL 624 100111 0000 ILLEGAL
499 011111 0011 ILLEGAL 631 100111 0111 ILLEGAL
500 011111 0100 ILLEGAL 632 10 0111 1000 ILLEGAL
501 011111 0101 ILLEGAL 635 10 0111 1011  ILLEGAL
502 01 1111 0110 ILLEGAL 636 100111 1100 ILLEGAL
503 0111110111 ILLEGAL 637 1001111101 ILLEGAL
504 01 1111 1000 ILLEGAL 638 100111 1110 ILLEGAL
505 01 1111 1001  ILLEGAL 639 100111 1111  ILLEGAL
506 0111111010 ILLEGAL 640 101000 0000 ILLEGAL
507 0111111011 ILLEGAL 641 10 1000 0001 ILLEGAL
508 01 1111 1100  ILLEGAL 642 101000 0010 ILLEGAL
509 01 1111 1101  ILLEGAL 643 10 1000 0011  ILLEGAL
510 0111111110 ILLEGAL 644 101000 0100 ILLEGAL
511 01 1111 1111  ILLEGAL 647 1010000111 ILLEGAL
512 10 0000 0000 ILLEGAL 648 101000 1000 ILLEGAL
513 10 0000 0001 ILLEGAL 655 101000 1111  ILLEGAL
514 10 0000 0010 ILLEGAL 656 101001 0000 ILLEGAL
515 10 0000 0011  ILLEGAL 663 101001 0111  ILLEGAL
516 10 0000 0100 ILLEGAL 664 101001 1000 ILLEGAL
517 10 0000 0101 ILLEGAL 671 101001 1111  ILLEGAL
518 10 0000 0110 ILLEGAL 672 101010 0000 ILLEGAL
519 1000000111  ILLEGAL 679 1010100111 ILLEGAL
520 10 0000 1000 ILLEGAL 680 101010 1000 ILLEGAL
521 10 0000 1001 ILLEGAL 687 101010 1111  ILLEGAL
522 100000 1010 ILLEGAL 688 10 1011 0000 ILLEGAL
523 10 0000 1011  ILLEGAL 695 101011 0111  ILLEGAL
524 10 0000 1100 ILLEGAL 696 10 1011 1000 ILLEGAL
525 10 0000 1101  ILLEGAL 699 1010111011 ILLEGAL
526 100000 1110 ILLEGAL 700 101011 1100 ILLEGAL
527 100000 1111  ILLEGAL 701 1010111101 ILLEGAL
528 10 0001 0000 ILLEGAL 702 101011 1110 ILLEGAL
529 10 0001 0001 ILLEGAL 703 1010111111 ILLEGAL
530 10 0001 0010 ILLEGAL 704 10 1100 0000 ILLEGAL
531 100001 0011  ILLEGAL 705 10 1100 0001  ILLEGAL
532 10 0001 0100 ILLEGAL 711 1011000111 ILLEGAL
536 10 0001 1000 ILLEGAL 719 1011001111  ILLEGAL
543 100001 1111  ILLEGAL 720 10 1101 0000 ILLEGAL
544 10 0010 0000 ILLEGAL 727 1011010111 ILLEGAL
545 10 0010 0001 ILLEGAL 728 101101 1000 ILLEGAL
546 10 0010 0010 ILLEGAL 731 1011011011  ILLEGAL
547 10 0010 0011  ILLEGAL 732 101101 1100 ILLEGAL
548 10 0010 0100 ILLEGAL 733 101101 1101  ILLEGAL
551 1000100111  ILLEGAL 734 101101 1110 ILLEGAL
552 10 0010 1000 ILLEGAL 735 101101 1111 ILLEGAL
559 100010 1111  ILLEGAL 736 10 1110 0000 ILLEGAL
560 10 0011 0000 ILLEGAL 743 1011100111  ILLEGAL
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747 101110 1011
748 10 1110 1100
749 101110 1101
750 10 1110 1110
751 101110 1111
752 10 1111 0000
753 10 1111 0001
754 10 1111 0010
755 10 1111 0011
756 10 1111 0100
757 10 1111 0101
758 10 1111 0110
759 101111 0111
760 10 1111 1000
761 10 1111 1001
762 101111 1010
763 10 1111 1011
764 10 1111 1100
765 10 1111 1101
766 10 1111 1110
767 101111 1111
768 11 0000 0000
769 11 0000 0001
770 11 0000 0010
771 11 0000 0011
772 11 0000 0100
776 11 0000 1000
782 11 0000 1110
783 11 0000 1111
784 11 0001 0000
791 11 0001 0111
792 11 0001 1000
799 110001 1111
800 11 0010 0000
807 11 0010 0111
808 11 0010 1000
815 11 0010 1111
816 11 0011 0000
823 11 0011 0111
824 11 0011 1000
827 110011 1011
828 11 0011 1100
829 110011 1101
830 11 0011 1110
831 11 0011 1111
832 11 0100 0000
833 11 0100 0001
839 11 0100 0111
847 11 0100 1111
848 11 0101 0000
855 11 0101 0111
856 11 0101 1000
859 11 0101 1011
860 11 0101 1100
861 11 0101 1101
862 11 0101 1110
863 11 0101 1111
864 11 0110 0000
871 1101100111
875 11 0110 1011
876 11 0110 1100
877 110110 1101
878 11 0110 1110
879 110110 1111
880 11 0111 0000

ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL

881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
903
904
911
912
919
920
923
924
925
926
927
928
935
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970

11 0111 0001
11 0111 0010
11 0111 0011
11 0111 0100
11 0111 0101
11 0111 0110
11 0111 0111
11 0111 1000
11 0111 1001
11 0111 1010
11 0111 1011
11 0111 1100
11 0111 1101
11 0111 1110
11 0111 1111
11 1000 0000
11 1000 0001
11 1000 0010
11 1000 0011
11 1000 0100
11 1000 0111
11 1000 1000
11 1000 1111
11 1001 0000
11 1001 0111
11 1001 1000
111001 1011
11 1001 1100
11 1001 1101
11 1001 1110
11 1001 1111
11 1010 0000
11 1010 0111
111010 1011
11 1010 1100
111010 1101
11 1010 1110
111010 1111
11 1011 0000
11 1011 0001
11 1011 0010
11 1011 0011
11 1011 0100
11 1011 0101
11 1011 0110
11 1011 0111
11 1011 1000
11 1011 1001
11 1011 1010
11 1011 1011
11 1011 1100
11 1011 1101
11 1011 1110
11 1011 1111
11 1100 0000
11 1100 0001
11 1100 0010
11 1100 0011
11 1100 0100
11 1100 0101
11 1100 0110
11 1100 0111
11 1100 1000
11 1100 1001
11 1100 1010

ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
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8-Bit/10-Bit Mapping

971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023

11 1100 1011
11 1100 1100
11 1100 1101
11 1100 1110
11 1100 1111
11 1101 0000
11 1101 0001
11 1101 0010
11 1101 0011
11 1101 0100
11 1101 0101
11 1101 0110
11 1101 0111
11 1101 1000
11 1101 1001
11 1101 1010
11 1101 1011
11 1101 1100
11 1101 1101
11 1101 1110
11 1101 1111
11 1110 0000
11 1110 0001
11 1110 0010
11 1110 0011
11 1110 0100
11 1110 0101
11 1110 0110
11 1110 0111
11 1110 1000
11 1110 1001
11 1110 1010
11 1110 1011
11 1110 1100
11 1110 1101
11 1110 1110
11 1110 1111
11 1111 0000
11 1111 0001
11 1111 0010
11 1111 0011
11 1111 0100
11 1111 0101
11 1111 0110
11 1111 0111
11 1111 1000
11 1111 1001
11 1111 1010
11 1111 1011
11 1111 1100
11 1111 1101
11 1111 1110
11 1111 1111

ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
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8-Bit/10-Bit Mapping

The following table lists:

10B 8B

Legal 10-Bit Values Sorted by

8-Bit Hex Code

Dec Dec ASCIl+ HEX

w
©
al
o

628
468
555
299
724
788
795
171
852
660

667
404

411
116
907
107
916
596

603
436
587
564
571
308
315
804
811
180
187
676

683
420

427
91

932
203
820
612
619
393

633
473
553

297

729
793
169

857
665

OB DWWNNERERELRO

o g

© 0000 ~N~NO

16
16
17
17
18
18
19
19
20
20
21

21
22

22
23
23
24
24
25
25
32

32
33
33

34
34
35
36

36
37

NUL
NUL
SOH
SOH
STX
STX
ETX
ETX
EOT
EOT
ENQ

ENQ
ACK

ACK
BEL
BEL
BS
BS
HT

HT
DLE
DLE
DC1
DC1
DC2
DC2
DC3
DC3
DC4
DC4
NAK

NAK
SYN

SYN
ETB
ETB
CAN
CAN
EM

EM
SPACE

00
00
01
01
02
02
03
03
04
04
05

05
06

06
07
07
08
08
09

09
10
10
11
11
12
12
13
13
14
14
15

15
16

16
17
17
18
18
19
19
20

20
21
21

22

22
23
24

24
25

Previous
Disparity

RD--
RD--
RD +
RD +
RD--
RD +
RD--
RD +
RD--
RD +
RD--
RD +

RD--
RD +

RD--
RD +
RD--
RD +
RD--
RD +
RD--
RD +

RD--
RD--
RD +

RD +
RD--
RD+/--
RD +

RD--
RD+/--

Data

ByteFC

Name
D0.0
D0.0
D1.0
D1.0
D2.0
D2.0
D3.0
D3.0
D4.0
D4.0
D5.0

D5.0
D6.0

D6.0
D7.0
D7.0
D8.0
D8.0
D9.0

D9.0

D16.0
D16.0
D17.0
D17.0
D18.0
D18.0
D19.0
D19.0
D20.0
D20.0
D21.0

D21.0
D22.0

D22.0
D23.0
D23.0
D24.0
D24.0
D25.0
D25.0
DO.1

D0.1
D1.1
D11

D2.1

D2.1
D3.1
D4.1

D4.1
D5.1

10B

011000 1011
10 0111 0100
01 1101 0100
10 0010 1011
010010 1011
10 1101 0100
11 0001 0100
11 0001 1011
001010 1011
11 0101 0100
10 1001
0100
101001 1011
01 1001
0100
011001 1011

00 0111 0100
11 1000 1011
000110 1011
11 1001 0100
10 0101

0100
100101 1011
01 1011 0100
10 0100 1011
10 0011 0100
100011 1011
01 0011 0100
01 0011 1011
11 0010 0100
11 0010 1011
00 1011 0100
00 1011 1011

101010

0100

10 1010 1011
011010

0100
011010 1011
000101 1011
11 1010 0100
00 1100 1011
11 0011 0100
10 0110 0100
100110 1011

01 1000

1001
10 0111 1001
01 1101 1001

10 0010

1001

01 0010

1001
101101 1001
11 0001 1001

00 1010

1001

11 0101 1001
10 1001
1001

409

121
905

921
601

441
585

569
313
809
185
681

425

89

937
201
825
617
389

629
469
549

293

725
789
165

853
661

405

117
901
101
917
597

437
581

565
309
805
181
677

421

85

933
197
821
613
396
627
467
556
300
723
787
796
172
851

39
39
40
40
41

o

48
48

o

49
50
51
52
53

g wWN PR

(2]

54

~

55

55
56
56
57
64

64
65
65

>rE @ ©®®

o]

66

66
67
68

[ @Nv:)

68
69

m O

n

70

71
71
72
72
73

TIIOO

T

80
80

o

81
82
83
84
85

cCHwnwouo

<

86

87

26

27
27
28
28
29

30
30

31
32
33
34
35

36

37

37
38
38
39
40

40
41
a1

42

42
43
44

44
45

46

47
47
48
48
49

50
50

51
52
53
54
55

56

57

57
58
58
59
60
60
61
61
62
62
63
63
64
64

RD+/--
RD+/--
RD+/--
RD+/--
RD+/--

RD+/--

RD +

RD +

RD +
RD--
RD+/--

RD--
RD +

RD+/--
RD+/--
RD+/--
RD+/--
RD+/--

RD+/--

RD +

D7.1
D7.1
D8.1
D8.1
D9.1

D16.1
D16.1

D17.1
D18.1
D19.1
D20.1
D21.1

D22.1

D23.1

D23.1
D24.1
D24.1
D25.1
D0.2

DO0.2
D1.2
D1.2

D2.2
D3.2
D4.2

D4.2
D5.2

D6.2

D7.2
D7.2
D8.2
D8.2
D9.2

D16.2
D16.2

D17.2
D18.2
D19.2
D20.2
D21.2

D22.2

D23.2

D23.2
D24.2
D24.2
D25.2
DO0.3
DO0.3
D1.3
D1.3
D2.3
D2.3
D3.3
D3.3
D4.3
D4.3

01 1001
1001
00 0111 1001
11 1000 1001
00 0110 1001
11 1001 1001
10 0101
1001
011011 1001
10 0100
1001
10 0011 1001
01 0011 1001
11 0010 1001
00 1011 1001
10 1010
1001
01 1010
1001
00 0101
1001
11 1010 1001
00 1100 1001
11 0011 1001
100110 1001
01 1000
0101
10 0111 0101
011101 0101
10 0010
0101
01 0010
0101
101101 0101
11 0001 0101
00 1010
0101
11 0101 0101
10 1001
0101
01 1001
0101
00 0111 0101
11 1000 0101
00 0110 0101
11 1001 0101
10 0101
0101
01 1011 0101
10 0100
0101
10 0011 0101
01 0011 0101
11 0010 0101
00 1011 0101
10 1010
0101
01 1010
0101
00 0101
0101
11 1010 0101
00 1100 0101
11 0011 0101
10 0110 0101
01 1000 1100
10 0111 0011
01 1101 0011
10 0010 1100
01 0010 1100
10 1101 0011
11 0001 0011
11 0001 1100
00 1010 1100
11 0101 0011
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8-Bit/10-Bit Mapping

659 101 € 65 RD+ D53 101001 0011 610 153 :: 99 EB+ B;g-j 10 0110 0010
668 101 e 65 RD-- D5.3 101001 1100 621 153 99 RD-; o2ss 10 0110 1101
403 102 f 66 RD+ D6.3 011001 0011 340 10 LF 0A . ot fggl
412 f RD-- D6.3 111
115 igg g 23 RD + D7.3 gégﬁl ooif 347 10 LF 0A RD-- D10.0 010101 1011
908 103 ¢ 67 RD-- D7.3 11 1000 1100 836 11 VT oB RD+ D11.0 11 0100 0100
RD + D8.3 843 11 VT oB RD-- D11.0 11 0100 1011
sla(l)g o : o RD-- D8.3 22 féé? éé(ﬁ 212 12 FF oc RD+ D12.0 00 1101 0100
ol o RD + D9'3 219 12 FF oc RD-- D12.0 001101 1011
ggi o : o RD-- D9.3 18 8181 fféé 708 13 CR op RD+ D13.0 101100 0100
> o RD-- D1'63 715 13 CR op RD-- D13.0 101100 1011
435 112 P 70 -3 011011 0011 52 1y S0 o RD+ DIAO oo 100 cooe
588 112 P 70 RD+ D16.3 100100 1100 49 14 SO o Ro- D140 of 1000
oy 12 0 il 3133 o o 372 15 Sl oF RD-- D15.0 01 0111 0100
572 RD-- . 11 1100 :
us s RD + D18.3 o 651 15 Sl oF RD+ D15.0 101000 1011
3(1); e : s RD-- D183 81 8811 i’féé 356 26 SUB 1A RD+ D26.0 010110 0100
b I RD + 019.3 363 26 SUB 1A RD-- D26.0 010110 1011
3(1)2 o i I RD-- D19.3 ﬁ 8818 (1)333 155 27 ESC 1B RD+ D27.0 001001 1011
179 ﬁ: t ;i RD + D20.3 00 1011 0011 868 27 ESC 1B RD-- D27.0 110110 0100
RD-- D20.3 228 28 FS ic RD+ D28.0 (0 1110 0100
oe L0 n 021.3 P Ppopeen 235 28 FS 1c RD-- D28.0 001110 1011
257:1 S I EB-T D21.3 . 1010 fféé 244 28 FS 1c RD - K28.0 00 1111 0100Reserved*
ur I 022.3 101010 779 28 FS 1c RD+ K28.0 11 0000 1011
419 118 Vv 76 RD+ -3 0110100011 283 5 GS 10 RD+ D290 01 0001 1011
428 118 Vv 76 Eg-; ngg 01 1010 1100 740 59 GS 1D RD- D290 101110 0100
331 e w " RD-- D233 o1 1122 484 30 RS 1E RD- D30.0 0111100100
uo ¥ A 024.3 11101000 539 30 RS 1E RD+ D30.0 100001 1011
204 120 X 78 RD+ -3 001100 1100 331 31 US 1F RD+ D310 01 0100 1011
819 120 X 78 RD-- D24.3 11 0011 0011 692 31 US 1+ RD- D310 101011 0100
611 121 y 79 RD+ D253 1001100011 345 4 on RD+- D101 010101
620 121 Y 79 RD-- D25.3 100110 1100 1001
397 128 _ 8o RD+ D04 0110001101 841 43 + o8 RD+- DIL1 110100 1001
626 128 _ 80 RD-- D04 100111 0010 217 4 5c RD+- D121 01101 1001
466 129 _ 81 RD-- D1.4 0111010010 713 45 - 50 RD+-~ D131 101100 1001
557 129 _ 81 RD+ D14 100010 1101 457 46 . e RD+- D141 011100 1001
301 130 . 82 RD+ D2.4 010010 1101 377 47 1 F RD-- D151 01 0111 1001
722 130 . g2 RD- D24 1011010010 649 47 | 5 RD+ D151 101000
786 131 f 83 RD+ D3.4 1100010010 1001
797 131 f 83 RD-- D3.4 110001 1101 361 53 3A RD+-—  D26.1 0101101001
173 132 84 RD+ D44 0010101101 153 59 ; 3 RD+ D27.1 00 1001
850 132 . 84 RD-- D44 1101010010 1001
658 133 ... g5 RD+ D5.4 10 1001 873 59 3B RD-- D27.1 11 0110 1001
0010 233 g0 < 3Cc RD+/-- D28.1 (0 1110 1001
669 133 .- 85 RD- D54 101001 1101 249 g9 < 3c RD-  K28.1 (g 1111 1001Reserved*
402 134 T gs RD+ D64 011001 774 g0 < 3c RD+ K281 1100000110
0010 281 g1 = 3p RD+ D29.1 01 0001
413 134 T 86 RD-- D6.4 011001 1101 1001
114 135 % g7 RD+ D74 000111 0010 745 g1 = 3D RD- D29.1 101110 1001
909 135 ¥ 87 RD-- D7.4 111000 1101 489 gp > 3E RD- D30.1 011110 1001
109 136 ~ gg RD+ D84 000110 1101 537 g2 > 3 RD+ D301 100001
914 136 ~ 88 RD-- D8.4 1110010010 1001
594 137 %o 89 RD+ D9.4 10 0101 329 g3 ? 3F RD+ D31.1 01 0100
0010 1001
605 137 %o 89 RD-- D9.4 100101 1101 697 g3 ? 3F RD-- D31.1 101011 1001
434 144 _ 90 RD-- D16.4 011011 0010 341 74 J 4 RD+--  D10.2 01 0101
589 144 _ 90 RD+ D16.4 100100 1101 0101
562 145 ° 91 RD+ D17.4 100011 0010 2?7 75 E 4B Eg:ﬁ: BE; 11 0100 0101
573 145 ° 91 RD-- D17.4 100011 1101 3 76 v 4C R ol 00 1101 0101
306 146 ' 92 RD+ D18.4 010011 0010 709 77 4D o o 10 1100 0101
317 146 ° 92 RD-- D18.4 010011 1101 453 78 N 4E - -2 011100 0101
802 147 93 RD+ D19.4 110010 0010 3713 79 O 4F RD-- D15.2 0101110101
813 147 “ 93 RD-- D19.4 110010 1101 645 79 O 48 RD + D15.2 1%];!_8](-)0
178 " RD + D20.4 (00 1011 0010
189 122 ” gj RD-- D20.4 (01011 1101 357 90 Z 5A RD+--  D26.2 0101100101
' RD+  D27.2
674 149 95 RD+ D21.4 10 1010 149 o1 [ 5B o% 11(())31
0010
RD-- D27.2
685 149 * 95 RD-- D21.4 101010 1101 869 o1 [ 58 ~ o 11 0110 0101
418 - RD + D224 011010 229 g2 \ 5C RD+/ D28.2 00 1110 0101
150 % ' 245 \ RD -- K28.2 00 1111 0101Reserved*
0010 8 > \ > RD K28.2
7 + -2 110000 1010
429 150 - 96 RD-- D22.4 0110101101 o7 92 ] 5g D+ D202 e o
93 151 — 97 RD+ D23.4 000101 1101 93 5 L
ggg o i EB_; B;ij 1 10100010 741 93 ] 5D RD-- D29.2 101110 0101
152 ~ 98 4001100 1101 485 g5 “E RD- D302 01 1110 0101
818 152 98 RD-- D24.4 11 0011 0010
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533 g4 * s RD + D30.2 10 0001 410 166 | A6 RD+/-- D6.5 01 1001
0101 1010
325 95 _ 5F RD+ D31.2 01 0100 122 167 & A7 RD+ D7.5 000111 1010
0101 906 167 § A7 RD-- D7.5 111000 1010
693 95 _ 5F RD-- D31.2 1010110101 106 168 Ag RD+ D85 (00110 1010
339 106 | 6A RD+ D10.3 010101 0011 922 168 Ag RD- D85 111001 1010
348 106 | 6A RD-- D10.3 010101 1100 602 169 © A9 RD+/- D95 10 0101
835 107 k 68 RD+ D11.3 110100 0011 1010
844 107 k 6B RD-- D11.3 110100 1100 346 170 *® AA RD+/-- D10.5 01 0101
211 108 | 6C RD+ D123 (0 1101 0011 1010
220 108 | 6c RD-- D12.3 (0 1101 1100 842 171 « AB RD+/-- D115 110100 1010
707 109 M 6D RD+ D13.3 101100 0011 218 172 — AC RD+/-- D125 0011011010
716 109 m 6D RD-- D13.3 101100 1100 714 173 - AD RD+-- D13.5 1011001010
451 1109 n 6E RD+ D14.3 01 1100 0011 458 174 ® AE RD+/-- D14.5 011100 1010
460 110 N 6E RD-- D14.3 (1 1100 1100 378 175 AF RD-- D155 010111 1010
371 111 © 6F RD-- D15.3 010111 0011 650 175 AF RD+  DI55 101000
652 111 O E RD+ D153 101 114 1010
355 120 z sA RD + D26.3 02 02?8 OO‘E 442 176 ° Bo RD- D16.5 0110111010
364 127 2 7A RD-  D26.3 010110 1100 586 176 Bo RD+ D165 100100
+ 1010
Bl R By e 0 w7 s oy RDN- DUS s000m o
227 124 | 7c RD+ D283 (0 1110 0011 314 178 B2 RD*/- DI85 0100111010
810 3 RD+/-- D19.5
236 124 | 7c RD- D283 (0 1110 1100 179 7 B3 110010 1010
243 124 | 7c RD-— K283 (p 1111 0011Reserved* 186 180 B4 RD*/- D205 001011 1010
780 124 | 7c RD+ K283 110000 1100 682 181 M B5 RD#- D215 101010
284 125 } 7D RD+  D29.3 010001 1100 1010
739 125 } 7D RD- D29.3 10 1110 0011 426 182 B6 RD*/- D225 0113330
483 126 - 7E RD-- D30.3 01 1110 0011 90 183 - g7 RD+ D235 000101
540 126 -~ 7e RD+ D303 100001 1100 1010
332 127 DELETE 7F RD+ D31.3 010100 1100 938 183 - B7 RD-- D23.5 111010 1010
691 127 DELETE 7f RD- D31.3 101011 0011 202 184 , Bg RD+ D24.5 (0 1100 1010
338 138 S 8a RD+ D10.4 010101 826 184 . Bg RD-- D24.5 11 0011 1010
. 0010 618 185 ! B9 RD+/-- D255 1001101010
Wt M o oo 1 0 s RO 065 ofoowos
: 154 187 » BB RD+ D27.5 00 1001
845 139 < 8B RD-- D11.4 110100 1101
210 140 € gc RD+ D124 001101 0010 874 RD-- D27.5 1010
187 » BB 5 1101101010
221 140 € 8c RD-- D12.4 001101 1101 234 188 Y BCc RD+- D285 (01110 1010
706 141 _ 8D RD+ D13.4 1011000010 250 188 Y4 Bc RD -- K285 (0 1111 1010Sync
717 141 _ 8D RD-- D13.4 101100 1101 773 188 Y4 BC RD+ K28.5 11 0000 0101(Not Used)
450 142 _ 8E RD+ D14.4 011100 0010 282 189 % BD RD+ D29.5 010001
461 142 _ 8e RD-- D14.4 011100 1101 1010
370 143 _ 8F RD-- D15.4 (10111 0010 746 189 2 BD RD-- D295 1011101010
653 143 _ g RD+ D15.4 101000 1101 490 190 % BE RD-- D30.5 011110 1010
354 154 $ 9A RD + D26.4 (01 0110 0010 538 190 % BE RD + D30.5 10 0001
365 154 S 9A RD-- D26.4 01 0110 1101 1010
157 155 > o8 RD+  D27.4 (01001 1101 330 191 ¢ BF RD+ D315 010100
866 155 > oB RD- D274 1101100010 . 1010
226 156 oCc RD+ D284 00 1110 0010 698 191 ¢ BF RD-- D31.5 1010111010
237 15g 9 RD- D284 00 1110 1101 228 192 2 co EB-T Bg-g 01 1000 0110
242 156 e 9c RD--  K28.4 00 1111 0010Reserved* 470 192 A 0 RD- D6 100111 0110
781 156 e 9c RD+ K284 1100001101 198 7 cl - 0111010110
285 157 _ 9p RD+  D29.4 (10001 1101 550 193 A c1 RD+ D16 1000100110
738 157 _ 9D RD- D294 1011100010 294 104 A c2 RD+ D26 0100100110
482 158 _ 9 RD- D304 0111100010 726 194 A c2 RD- D26 1011010110
541 158 _ 9E RD+ D304 100001 1101 790 105 2 3 RD#- D36 110001 0110
333 159 Y oF RD+ D314 010100 1101 166 106 A c4 RD+ D46 0010100110
690 159 Y 9F RD- D314 1010110010 854 106 2 c4 RD- D46 1101010110
394 160 A0 RD + DO.5 01 1000 662 197 A c5 RD+/-- D5.6 1010010110
1010 406 198 A& c6 RD+-- D66 0110010110
634 160 A0 RD-- D05 100111 1010 118 199 € c7 RD+ D7.6 000111 0110
474 161 i Al RD-- D15 011101 1010 902 199 G c7 RD- D7.6 111000 0110
554 161 | A1 RD+ D15 10 0010 102 200 E cg RD+ D86 0001100110
1010 918 200 E cs RD-- D8.6 1110010110
298 162 ¢ A2 RD+ D2.5 01 0010 598 201 E c9 RD+-- D9.6 1001010110
1010 342 202 E CA RD+/-- D10.6 010101 0110
730 162 € A2 RD-- D25 1011011010 838 203 E cB RD+-- D116 1101000110
794 163 £ A3 RD+/-- D35 1100011010 214 204 | cc RD+/-  DI12.6 001101 0110
170 164 ® A4 RD+ D4.5 00 1010 710 205 | cD RD+-- D13.6 1011000110
1010 454 206 | CE RD+/-- D14.6 011100 0110
858 164 ® A4 RD-- D4.5 1101011010 374 207 | CF RD-- D156 010111 0110
666 165 ¥ A5 RD+-- D55 10 1001 646 207 | CF RD+ D15.6 101000 0110
1010 438 208 P Do RD-- D16.6 011011 0110
582 208 P Do RD+ D16.6 100100 0110
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566 209 N D1 RD+-  D17.6 100011 0110 430 246 © F6 RD- D22.7 011010 1110
310 210 O D2 RD+/- D186 0100110110 87 247 ~ F7 RD+ K23.7 000101 0111
806 211 O D3 RD+;—- D19.6 110010 0110 94 247 + F7 RD+ D23.7 000101 1110
182 212 O D4 RD+/-- D20.6 (01011 0110 929 247 + F7 RD-- D23.7 111010 0001
678 213 O D5 RD+/-- D21.6 1010100110 936 247 * F7 RD-- K23.7 11 1010 1000Reserved*
422 214 © D6 RD+-- D22.6 (110100110 2(133 248 9 F8 Eg+ Bgi-; 00 1100 1110
86 215 X p7 RD+ D23.6 (000101 0110 248 9 F8 - . 11 0011 0001
934 215 x D7 RD- D23.6 111010 0110 609 249 © F9 RD+  D25.7 100110 0001
198 216 @ pg RD + D24.6 (0 1100 0110 622 249 U F9 RD-- D25.7 100110 1110
822 216 @ pg RD-- D24.6 11 0011 0110 353 250 U FA RD+ D26.7 010110 0001
614 217 U D9 RD+-- D256 100110 0110 366 250 U FA RD-- D26.7 010110 1110
358 218 U DA RD+/-- D26.6 01 0110 0110 151 251 lAJ FB RD+ K27.7 001001 0111
150 219 U DB RD + D27.6 (00 1001 0110 égg 251 0 FB EB+ B;;; 00 1001 1110
870 219 U pB RD-- D27.6 11 0110 0110 251 U FB - . 11 0110 0001
230 220 U Dc RD+--  D28.6 001110 0110 872 251 @ FB RD--  K27.7 110110 1000Reserved*
el S i m s Wit kel o Ghors
220 DC 6 110000 1001 - :
WEY DR Zes ammow L R e o
742 ' RD-- D29.6 :
486 23; P BE RD-- D30.6 é(l) Eig gﬁg 279 253 ¥ FD RD+ K297 010001 0111
534 999 b DE RD+  D30.6 1000010110 ;gs 253 i’/ FD EB+ B;g-; 01 0001 1110
326 223 B DF RD + D31.6 (0101000110 253 Y FD - . 10 1110 0001
694 223 B DF RD-- D316 101011 0110 Zg‘l‘ 253 )'; FD EB_—_— ggg-; 10 1110 1000Reserved*
398 o4 A E0 RD + DO.7 011000 1110 phos 254 b FE RO o 01 1110 0001 )
o5 224 2 Eo RO~ DO 100111 0001 535 204 b FERD+ K307 Tooooiomt
465 a RD-- D1.7
225 ¢ El 01 1101 0001 542 254 b FE RD+  D30.7 1000011110

oy 225 8 E1 RD*  DL7 1000101110 334 255 FF RD+ D317 0101001110
302 206 @ E2 RD+ D2.7 010010 1110 g’
721 206 & E> RD- D27 101101 0001 689 255 ¥ FF RD-- D31.7 101011 0001
785 227 & E3 RD+ D3.7 110001 0001
798 227 & E3 RD-- D3.7 11 0001 1110
174 228 & E4 RD+ D4.7 001010 1110
849 228 a E4 RD-- D4.7 110101 0001
657 229 & Es RD+ D5.7 10 1001

0001
670 229 & g5 RD-- D5.7 101001 1110
401 230 @ Ee RD+ D6.7 01 1001

0001
414 230 & E6 RD-- D6.7 011001 1110
113 231 ¢ E7 RD+ D7.7 000111 0001
910 231 ¢ g7 RD-- D7.7 111000 1110
110 232 € Eg RD+ D8.7 000110 1110
913 232 € Eg RD-- D8.7 111001 0001
593 9233 é g9 RD+ D9.7 10 0101

0001
606 233 € E9 RD-- D9.7 100101 1110
337 234 € EA RD+ D10.7 010101

0001
350 234 € EA RD-- D10.7 010101 1110
840 235 € EB RD+ D11.7 11 0100 1000
846 235 € EB RD-- D11.7 11 0100 1110
209 236 i EC RD+ D12.7 00 1101 0001
222 236 1 EC RD- D12.7 001101 1110
712 237 i ED RD+ D13.7 101100 1000
718 237 i ED RD- D13.7 101100 1110
456 238 1 EE RD+ D14.7 01 1100 1000
462 238 1 EE RD-- D14.7 011100 1110
369 239 T EF RD-- D15.7 01 0111 0001
654 239 1 EF RD+ D15.7 101000 1110
433 240 6 Fo RD-- D16.7 01 1011 0001
590 240 6 Fo RD+ D16.7 100100 1110
561 241 f F1 RD+ D17.7 100011 0001
567 241 f F1 RD-- D17.7 100011 0111
305 242 0 F2 RD+ D18.7 01 0011 0001
311 242 0 F2 RD-- D18.7 010011 0111
801 243 6 F3 RD+ D19.7 11 0010 0001
814 243 0 F3 RD-- D19.7 11 0010 1110
177 244 6 F4 RD+ D20.7 00 1011 0001
183 244 6 F4 RD-- D20.7 001011 0111
673 245 6 F5 RD+ D21.7 10 1010

0001
686 245 0 F5 RD-- D21.7 101010 1110
417 9246 O F6 RD+ D22.7 01 1010

0001
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The following table lists: 217 44 2c RD+- DI12.1 001101 1001
213 76 L 4c  RD+-  D12.2 001101 0101

211 108 | 6c RD+ D12.3 00 1101 0011

. 220 108 | 6C RD-- D12.3 00 1101 1100

Legal 10-bit Values Sorted by 210 140 ®  8c RD+ D124 0011010010

221 140 GE gc RD-- D12.4 001101 1101

K/D Code 218 172 = AC RD+- D125 001101 1010

214 204 | cc RD+-  D12.6 001101 0110

209 236 i EC RD+ D12.7 00 1101 0001

222 236 i Ec RD-- D12.7 00 1101 1110

708 13 CR oD RD+ D13.0 10 1100 0100

Data 715 13 CR op RD-- D13.0 10 1100 1011

10B 8B Previous Byte 713 45 - 2D RD+/- D13.1 10 1100 1001
Dec Dec ASCIl+ HEX Disparity FC  10B COMMENT 709 77 M 4D RD+/-  D13.2 10 1100 0101
Name 707 109 m 6D RD+ D13.3 10 1100 0011

305 0 NUL 00 RD+ DO.0 01 1000 1011 716 109 m 6D RD-- D13.3 10 1100 1100
628 0 NUL 00 RD- D0.0 10 0111 0100 706 141 gD RD+ D13.4 10 1100 0010
393 32 SPACE 20 RD+ DO0.1 011000 1001 717 141 gD RD- D13.4 10 1100 1101
633 32 SPACE 20 RD- D0.1 100111 1001 714 173 - AD RD+-- D13.5 10 1100 1010
389 64 @ 40 RD+ D0.2 0110000101 710 205 | cD RD+- D13.6 101100 0110
629 64 @ 40 RD- D0.2 100111 0101 712 237 | ED RD+ D13.7 10 1100 1000
396 96 ° 60 RD+ DO0.3 01 1000 1100 718 237 | ED RD-- D13.7 10 1100 1110
627 96 ° 60 RD-- D0.3 10 0111 0011 452 14 SO OE RD+ D14.0 01 1100 0100
397 128 _ g0 RD+ D0.4 011000 1101 459 14 SO OE RD- D14.0 01 1100 1011
626 128 _ 8o RD- D0.4 100111 0010 457 46 . 2E RD+/-- D14.1 011100 1001
394 160 A0 RD+ D0.5 0110001010 453 78 N 4E RD+/- D14.2 01 1100 0101
634 160 A0 RD- D0.5 100111 1010 451 110 n 6E RD+ D14.3 01 1100 0011
390 192 A co RD+ D0.6 01 1000 0110 460 110 n 6E RD-- D14.3 01 1100 1100
630 192 A co RD-- D0.6 10 0111 0110 450 142 g RD+ D14.4 01 1100 0010
308 224 & g0 RD+ D0.7 011000 1110 461 142 ge RD- D14.4 01 1100 1101
625 224 A Eo0 RD-- D0.7 10 0111 0001 458 174 ® AE RD+- D145 011100 1010
468 1 SOH 01 RD- D1.0 0111010100 454 206 1 CE RD+- D14.6 011100 0110
555 1 SOH 01 RD+ D1.0 100010 1011 456 238 1 EE RD+ D14.7 01 1100 1000
473 33 | 21 RD-- D1.1 011101 1001 462 238 1 EE RD-- D14.7 011100 1110
553 33 | 21 RD+ D1.1 100010 1001 372 15 S| OF RD- D15.0 01 0111 0100
469 65 A 41 RD-- D1.2 0111010101 651 15 SI OF RD+ D15.0 10 1000 1011
549 65 A 41 RD+ D1.2 1000100101 377 47 | 2F RD-- D15.1 01 0111 1001
467 97 a 61 RD-- D1.3 0111010011 649 47 | o2F RD+ D15.1 10 1000 1001
556 97 a 61 RD+ D1.3 100010 1100 373 79 O 4F RD- D15.2 01 0111 0101
466 129 _ 81 RD-- D1.4 0111010010 645 79 O 4F RD+ D15.2 10 1000 0101
557 129 _ g1 RD+ D1.4 100010 1101 371 111 o 6F RD-- D15.3 01 0111 0011
474 161 | Al RD-- D15 0111011010 652 111 o 6F RD+ D15.3 10 1000 1100
554 161 A1 RD+ D15 100010 1010 370 143 gF RD- D15.4 01 0111 0010
470 193 A c1 RD- D1.6 0111010110 653 143 g RD+ D15.4 10 1000 1101
550 193 A c1 RD+ D1.6 100010 0110 378 175 — AF RD- D15.5 01 0111 1010
465 225 & El1 RD-- D1.7 011101 0001 650 175 — AF RD+ D15.5 10 1000 1010
558 225 4 E1 RD+ D1.7 100010 1110 374 207 | CF RD-- D15.6 01 0111 0110
340 10 LF 0OA RD+ D10.0 01 0101 0100 646 207 | CE RD+ D15.6 10 1000 0110
347 10 LF 0A RD- D10.0 01 0101 1011 369 239 i EE RD-- D15.7 01 0111 0001
345 42 * 2A RD+/--  D10.1 010101 1001 654 239 i EF RD+ D15.7 10 1000 1110
341 74 J 4A RD+-  D10.2 010101 0101 436 16 DLE 10 RD-- D16.0 01 1011 0100
339 106 | 6A RD+ D10.3 01 0101 0011 587 16 DLE 10 RD+ D16.0 10 0100 1011
348 106 | 6A RD-- D10.3 01 0101 1100 441 48 0 30 RD- D16.1 01 1011 1001
338 138 $ gA RD+ D10.4 01 0101 0010 585 48 0 30 RD+ D16.1 10 0100 1001
349 138 § gA RD- D10.4 01 0101 1101 437 80 P 50 RD-- D16.2 01 1011 0101
346 170 @ AA RD+/- D10.5 010101 1010 581 80 P 50 RD+ D16.2 10 0100 0101
342 202 E CA RD+- D10.6 0101010110 435 112 p 70 RD-- D16.3 01 1011 0011
337 234 & EA RD+ D10.7 01 0101 0001 588 112 p 70 RD+ D16.3 10 0100 1100
350 234 & EA RD-- D10.7 01 0101 1110 434 144 90 RD-- D16.4 01 1011 0010
836 11 VT oB RD+ D11.0 11 0100 0100 589 144 90 RD+ D16.4 10 0100 1101
843 11 VT oB RD- D11.0 11 0100 1011 442 176 ° Bo RD-- D16.5 01 1011 1010
841 43 + 28 RD+--  DI11.1 110100 1001 586 176 ° Bo RD+ D16.5 10 0100 1010
837 75 K 48 RD+-  DI11.2 11 0100 0101 438 208 B Do RD-- D16.6 01 1011 0110
835 107 k 68 RD+ D11.3 11 0100 0011 582 208 D Do RD+ D16.6 10 0100 0110
844 107 k 68 RD-- D11.3 11 0100 1100 433 240 & Fo RD-- D16.7 01 1011 0001
834 139 « g8 RD+ D11.4 11 0100 0010 590 240 & Fo RD+ D16.7 10 0100 1110
845 139 « gg RD-- D11.4 11 0100 1101 564 17 DC1 11 RD + D17.0 10 0011 0100
842 171 « AB RD+- D115 11 0100 1010 571 17 DC1 11 RD-- D17.0 10 0011 1011
838 203 E cB RD+/- D11.6 110100 0110 569 49 1 31 RD+- D17.1 100011 1001
840 235 & EB RD+ D11.7 11 0100 1000 565 81 Q 51 RD+/- D17.2 100011 0101
846 235 & ER RD-- D11.7 11 0100 1110 563 113 q 71 RD+ D17.3 10 0011 0011
212 12 FF oc RD+ D12.0 00 1101 0100 572 113 q 71 RD-- D17.3 10 0011 1100
219 12 FF oc RD- D12.0 00 1101 1011 562 145 ° 91 RD+ D17.4 10 0011 0010
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573 145 ° 91 RD-- D17.4 10 0011 1101 419 118 v 76 RD+ D22.3 01 1010 0011
570 177 + B1 RD+/-- D17.5 100011 1010 428 118 v 76 RD-- D22.3 01 1010 1100
566 209 N p1 RD+/- D17.6 100011 0110 418 150 — 96 RD+ D22.4 01 1010 0010
561 241 fi F1  RD+ D17.7 10 0011 0001 429 150 — 96 RD-- D22.4 01 1010 1101
567 241 A F1  RD-- D17.7 10 0011 0111 426 182 | Bs RD+/-- D225 0110101010
308 18 DC2 12 RD+ D18.0 01 0011 0100 422 214 O D6 RD+/-- D22.6 011010 0110
315 18 DC2 12 RD-- D18.0 01 0011 1011 417 246 & Fe RD+ D22.7 01 1010 0001
313 50 2 32 RD+/-- D18.1 010011 1001 430 246 6 F6 RD-- D22.7 01 1010 1110
309 82 R 52 RD+/-- D18.2 01 0011 0101 91 23 ETB 17 RD+ D23.0 00 0101 1011
307 114 r 72 RD+ D18.3 01 0011 0011 932 23 ETB 17 RD-- D23.0 11 1010 0100
316 114 r 72 RD-- D18.3 01 0011 1100 89 55 7 37 RD+ D23.1 000101 1001
306 146 ° 92 RD+ D18.4 01 0011 0010 937 55 7 37 RD-- D23.1 11 1010 1001
317 146 ' 92 RD-- D18.4 01 0011 1101 85 87 W 57 RD+ D23.2 00 0101 0101
314 178 2 B2 RD+/-- D185 010011 1010 933 87 W 57 RD-- D23.2 11 1010 0101
310 210 O D2 RD+/- D18.6 010011 0110 92 119 w 77 RD+ D23.3 00 0101 1100
305 242 o F2 RD+ D18.7 01 0011 0001 931 119 w 77 RD-- D23.3 11 1010 0011
311 242 o F2 RD-- D18.7 01 0011 0111 93 151 — 97 RD+ D23.4 000101 1101
804 19 DC3 13 RD+ D19.0 11 0010 0100 930 151 — 97 RD-- D23.4 11 1010 0010
811 19 DC3 13 RD-- D19.0 11 0010 1011 90 183 - B7 RD+ D23.5 000101 1010
809 51 3 33 RD+/-- D19.1 11 0010 1001 938 183 - B7 RD-- D23.5 11 1010 1010
805 83 S 53 RD+/-- D19.2 11 0010 0101 86 215 x p7 RD+ D23.6 00 0101 0110
803 115 s 73 RD+ D19.3 11 0010 0011 934 215 x p7 RD-- D23.6 11 1010 0110
812 115 s 73 RD-- D19.3 11 0010 1100 94 247 =+ F7 RD+ D23.7 00 0101 1110
802 147 “ 93 RD+ D19.4 11 0010 0010 929 247 =+ F7 RD-- D23.7 11 1010 0001
813 147 “ 93 RD-- D19.4 11 0010 1101 203 24 CAN 18 RD + D24.0 00 1100 1011
810 179 3 B3 RD+/-- D19.5 11 0010 1010 820 24 CAN 18 RD-- D24.0 11 0011 0100
806 211 O p3 RD+/- D19.6 11 0010 0110 201 56 8 38 RD+ D24.1 00 1100 1001
801 243 6 F3 RD+ D19.7 11 0010 0001 825 56 8 38 RD-- D24.1 11 0011 1001
814 243 6 F3 RD-- D19.7 11 0010 1110 197 88 X 58 RD+ D24.2 00 1100 0101
209 2 STX 02 RD+ D2.0 0100101011 821 88 X 58 RD-- D24.2 11 0011 0101
724 2 STX 02 RD-- D2.0 101101 0100 204 120 X 78 RD+ D24.3 00 1100 1100
297 34 " 22 RD+ D2.1 010010 1001 819 120 X 78 RD-- D24.3 11 0011 0011
729 34 " 22 RD-- D2.1 101101 1001 205 152 ~ 98 RD+ D24.4 00 1100 1101
203 66 B 42 RD+ D2.2 0100100101 818 152 ~ 98 RD-- D24.4 11 0011 0010
725 66 B 42 RD-- D2.2 1011010101 202 184 | Bg RD+ D24.5 00 1100 1010
300 98 b 62 RD+ D2.3 010010 1100 826 184 | Bg RD-- D24.5 11 0011 1010
723 98 b 62 RD-- D2.3 101101 0011 198 216 @ pg RD+ D24.6 00 1100 0110
301 130 , g2 RD+ D2.4 0100101101 822 216 @ pg RD-- D24.6 11 0011 0110
722 130 , g2 RD-- D2.4 101101 0010 206 248 o Fg RD+ D24.7 00 1100 1110
208 162 ¢ A2 RD+ D2.5 0100101010 817 248 o Fg RD-- D24.7 11 0011 0001
730 162 ¢ A2 RD-- D2.5 101101 1010 612 25 EM 19 RD+ D25.0 10 0110 0100
204 194 A c2 RD+ D2.6 0100100110 619 25 EM 19 RD-- D25.0 10 0110 1011
726 194 A c2 RD-- D2.6 101101 0110 617 57 9 39 RD+/-- D25.1 100110 1001
302 226 a E2 RD+ D2.7 010010 1110 613 89 Y 59 RD+/- D252 100110 0101
721 226 a g2 RD-- D2.7 10 1101 0001 611 121y 79 RD+ D25.3 10 0110 0011
180 20 DC4 14 RD+ D20.0 00 1011 0100 620 121y 79 RD-- D25.3 10 0110 1100
187 20 DC4 14 RD-- D20.0 00 1011 1011 610 153 ™ 99 RD + D25.4 10 0110 0010
185 52 4 34 RD+/-- D20.1 001011 1001 621 153 ™ 99 RD-- D25.4 10 0110 1101
181 84 T 54 RD+/-- D20.2 00 1011 0101 618 185 1 B9 RD+/-- D25.5 100110 1010
179 116 t 74 RD+ D20.3 00 1011 0011 614 217 U D9 RD+-- D25.6 100110 0110
188 116 t 74 RD-- D20.3 00 1011 1100 609 249 U Fg RD+ D25.7 10 0110 0001
178 148 * 94 RD+ D20.4 00 1011 0010 622 249 U F9 RD-- D25.7 10 0110 1110
189 148 ” 94 RD-- D20.4 001011 1101 356 26 SUB 1A RD+ D26.0 01 0110 0100
186 180 ~ B4 RD+/-- D20.5 001011 1010 363 26 SUB 1A RD-- D26.0 01 0110 1011
182 212 O D4 RD+/-- D20.6 001011 0110 361 58 3A RD+/-- D26.1 010110 1001
177 244 6 F4 RD+ D20.7 00 1011 0001 357 90 Z 5A RD+/-  D26.2 010110 0101
183 244 & F4 RD-- D20.7 00 1011 0111 355 122 7 7A RD+ D26.3 01 0110 0011
676 21 NAK 15 RD+ D21.0 10 1010 0100 364 122 z 7A RD-- D26.3 01 0110 1100
683 21 NAK 15 RD-- D21.0 10 1010 1011 354 154 & 9A RD+ D26.4 01 0110 0010
681 53 5 35 RD+/-- D21.1 101010 1001 365 154 § 9A RD-- D26.4 01 0110 1101
677 85 U 55 RD+/-- D21.2 101010 0101 362 186 © BA RD+/-- D26.5 01 0110 1010
675 117 u 75 RD+ D21.3 10 1010 0011 358 218 U DA RD+-- D26.6 010110 0110
684 117 u 75 RD-- D21.3 10 1010 1100 353 250 O FA RD+ D26.7 01 0110 0001
674 149 « 95 RD + D21.4 101010 0010 366 250 U FA RD-- D26.7 01 0110 1110
685 149 o 95 RD-- D21.4 10 1010 1101 155 27 ESC 1B RD+ D27.0 001001 1011
682 181 p Bs RD+/-- D21.5 101010 1010 868 27 ESC 18 RD-- D27.0 11 0110 0100
678 213 O ps RD+/-- D21.6 101010 0110 153 59 ; 38 RD+ D27.1 00 1001 1001
673 245 & F5 RD+ D21.7 10 1010 0001 873 59 38 RD-- D27.1 11 0110 1001
686 245 F5 RD-- D21.7 10 1010 1110 149 91 [ 58 RD+ D27.2 00 1001 0101
420 22 SYN 16 RD+ D22.0 01 1010 0100 869 91 | 58 RD-- D27.2 11 0110 0101
427 22 SYN 16 RD-- D22.0 011010 1011 156 123 { 78 RD+ D27.3 00 1001 1100
425 54 6 36 RD+/-- D22.1 011010 1001 867 123 { 78 RD-- D27.3 11 0110 0011
421 86 V 56 RD+/-- D22.2 0110100101 157 155 > o RD+ D27.4 00 1001 1101
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866 155 » oB RD- D27.4 11 0110 0010 330 191 BE RD+ D315 0101001010

154 187 » Bg RD+ D27.5 00 1001 1010 698 191 Z BE RD-- D31.5 10 1011 1010
874 187 » BB RD-- D27.5 11 0110 1010 326 223 R DF RD+ D31.6 01 0100 0110
150 219 0 DB RD+ D27.6 00 1001 0110 694 223 R DE RD-- D31.6 10 1011 0110
870 219 U DB RD-- D27.6 11 0110 0110 334 255 § FF RD+ D31.7 01 0100 1110
158 251 @ FB RD+ D27.7 00 1001 1110 689 255 § FF  RD-- D31.7 10 1011 0001
865 251 0 FB RD-- D27.7 11 0110 0001 171 4 EOT 04 RD+ D4.0 001010 1011
228 28 FS 1c RD+ D28.0 00 1110 0100 852 4 EOT 04 RD- D4.0 110101 0100
235 28 FS 1c RD-- D28.0 00 1110 1011 169 36 $ 24 RD+ D4.1 001010 1001
233 60 < 3c RD+/- D28.1 001110 1001 857 36 $ 24 RD-- D4.1 110101 1001
229 92 \ 5c  RD+/-  D28.2 00 1110 0101 165 68 D 44 RD+ D4.2 0010100101
227 124 | 7c RD+ D28.3 00 1110 0011 853 68 D 44 RD-- D4.2 110101 0101
236 124 | 7c  RD-- D28.3 00 1110 1100 172 100 d 64 RD+ D4.3 001010 1100
226 156 oo oc RD+ D28.4 00 1110 0010 851 100 d 64 RD-- D4.3 110101 0011
237 156 e 9c RD-- D28.4 00 1110 1101 173 132 , g4 RD+ D4.4 001010 1101
234 188 Yu Bc RD+/-- D28.5 001110 1010 850 132 , g4 RD-- D4.4 11 0101 0010
230 220 U DC RD+/-  D28.6 001110 0110 170 164 © A4 RD+ D4.5 001010 1010
225 252 ii FC RD+ D28.7 00 1110 0001 858 164 n A4 RD- D4.5 110101 1010
238 252 FCc RD-- D28.7 00 1110 1110 166 196 A c4 RD+ D4.6 00 1010 0110
283 29 GS 1D RD+ D29.0 01 0001 1011 854 196 A c4 RD-- D4.6 110101 0110
740 29 GS 1D RD-- D29.0 10 1110 0100 174 228 & E4 RD+ D4.7 001010 1110
281 61 = 3p RD+ D29.1 01 0001 1001 849 228 & E4 RD-- D4.7 110101 0001
745 61 = 3p RD- D29.1 10 1110 1001 660 5 ENQ 05 RD+ D5.0 101001 0100
277 93 ] 5sp RD+ D29.2 01 0001 0101 667 5 ENQ 05 RD- D5.0 101001 1011
741 93 | 5sp RD-- D29.2 10 1110 0101 665 37 % 25 RD+/-- D5.1 1010011001
284 125} 7D RD+ D29.3 01 0001 1100 661 69 E 45 RD+/-- D5.2 1010010101
739 125 } 7D RD-- D29.3 10 1110 0011 659 101 e 65 RD+ D5.3 10 1001 0011
285 157 _ oD RD+ D29.4 010001 1101 668 101 e 65 RD-- D5.3 101001 1100
738 157 _ 9D RD-- D29.4 10 1110 0010 658 133 ... g5 RD+ D5.4 101001 0010
282 189 % BD RD+ D29.5 01 0001 1010 669 133 ... g5 RD- D5.4 101001 1101
746 189 Y% BD RD-- D29.5 10 1110 1010 666 165 ¥ A5 RD+-- D55 1010011010
278 221 Y DD RD+ D29.6 01 0001 0110 662 197 A cs5 RD+/- D5.6 1010010110
742 221 Y DD RD-- D29.6 10 1110 0110 657 229 & Es RD+ D5.7 101001 0001
286 253 y FD RD+ D29.7 01 0001 1110 670 229 & Es RD-- D5.7 101001 1110
737 253 FD RD-- D29.7 10 1110 0001 404 6 ACK 06 RD+ D6.0 011001 0100
788 3 ETX 03 RD+ D3.0 110001 0100 411 6 ACK 06 RD- D6.0 011001 1011
795 3 ETX 03 RD-- D3.0 11 0001 1011 409 38 & 26 RD+/-- D6.1 011001 1001
793 35 # 23 RD+- D31 1100011001 405 70 F 46 RD+/-- D6.2 0110010101
789 67 C 43 RD+- D32 1100010101 403 102 f 66 RD+ D6.3 011001 0011
787 99 ¢ 63 RD+ D3.3 110001 0011 412 102 f 66 RD-- D6.3 011001 1100
796 99 ¢ 63 RD-- D3.3 110001 1100 402 134 1 g6 RD+ D6.4 0110010010
786 131 f g3 RD+ D3.4 110001 0010 413 134 1 86 RD- D6.4 011001 1101
797 131 f g3 RD- D3.4 110001 1101 410 166 ! A6 RD+- D65 0110011010
794 163 £ A3 RD+- D35 1100011010 406 198 /& c6 RD+- D6.6 0110010110
790 195 A c3 RD+- D36 1100010110 401 230 @ Egc RD+ D6.7 011001 0001
785 227 & g3 RD+ D3.7 110001 0001 414 230 = Ee RD-- D6.7 011001 1110
798 227 & g3 RD-- D3.7 110001 1110 16 7 BEL 07 RD+ D7.0 000111 0100
484 30 RS 1 RD-- D30.0 01 1110 0100 907 7 BEL 07 RD- D7.0 111000 1011
539 30 RS 1E RD+ D30.0 10 0001 1011 121 39 27 RD+ D7.1 000111 1001
489 62 > 3 RD-- D30.1 01 1110 1001 905 39 27 RD-- D7.1 111000 1001
537 62 > 3g RD+ D30.1 10 0001 1001 17 71 G 47 RD+ D7.2 000111 0101
485 94 A s RD- D30.2 01 1110 0101 901 71 G 47 RD- D7.2 111000 0101
533 94 A s RD+ D30.2 10 0001 0101 115 103 g 67 RD+ D7.3 000111 0011
483 126 ~ 7 RD-- D30.3 01 1110 0011 908 103 g 67 RD-- D7.3 111000 1100
540 126 ~ 7E RD+ D30.3 10 0001 1100 114 135 g7 RD+ D7.4 000111 0010
482 158 _ 9 RD-- D30.4 01 1110 0010 909 135 g7 RD- D7.4 111000 1101
541 158 _ o RD+ D30.4 10 0001 1101 122 167 § A7 RD+ D7.5 000111 1010
490 190 % BE RD-- D30.5 01 1110 1010 906 167 § A7 RD- D7.5 111000 1010
538 190 % BE RD+ D30.5 10 0001 1010 118 199 C c7 RD+ D7.6 000111 0110
486 222 b DE RD-- D30.6 01 1110 0110 902 199 C c7 RD-- D7.6 111000 0110
534 222 b DE RD+ D30.6 10 0001 0110 113 231 ¢ g7 RD+ D7.7 000111 0001
481 254 p FE RD-- D30.7 01 1110 0001 910 231 ¢ g7 RD-- D7.7 111000 1110
542 254 p FE RD+ D30.7 10 0001 1110 107 8 BS 08 RD+ D8.0 000110 1011
331 31 US 1F RD+ D31.0 01 0100 1011 916 8 BS 0g RD- D8.0 111001 0100
692 31 US 1 RD-- D31.0 10 1011 0100 105 40 ( 28 RD+ D8.1 000110 1001
329 63 2 3F RD+ D31.1 01 0100 1001 921 40 ( 28 RD-- D8.1 111001 1001
697 63 2 3 RD- D31.1 10 1011 1001 101 72 H 48 RD+ D8.2 000110 0101
325 95 5sF  RD+ D31.2 01 0100 0101 917 72 H 48 RD- D8.2 111001 0101
693 95 _ sg  RD-- D31.2 10 1011 0101 108 104 h 68 RD+ D8.3 000110 1100
332 127 DELETE 7F RD+ D31.3 01 0100 1100 915 104 h 68 RD-- D8.3 111001 0011
691 127 DELETE 7 RD- D31.3 10 1011 0011 109 136 * gg RD+ D8.4 000110 1101
333 159 V oF RD+ D31.4 010100 1101 914 136 ° gg RD- D8.4 111001 0010
690 159 V oF RD-- D31.4 10 1011 0010 106 168 - A8 RD+ D8.5 000110 1010
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922 168 ~ A8 RD- D8.5 1110011010
102 200 E cs RD+ D86 0001100110

918 200 E cs RD-- D8.6 111001 0110

110 232 & Eg RD+ D87 0001101110

913 232 & Es RD-- D8.7 111001 0001

596 9 HT 09 RD+  D9.0 1001010100

603 9 HT 09 RD- D9.0 100101 1011

601 41 ) 20 RD+-- D9.1 1001011001

597 73 | 49 RD+/-- D9.2 1001010101

595 105 i 69 RD+  D9.3 1001010011

604 105 i 69 RD-- D9.3 100101 1100

594 137 %o g9 RD+  D9.4 1001010010

605 137 %o g9 RD- D9.4 100101 1101

602 169 © A9 RD+- D95 1001011010

598 201 E co9 RD+- D96 1001010110

593 233 é E9 RD+  D9.7 1001010001

606 233 é E9 RD-- D9.7 100101 1110

87 247 + F7 RD+  K23.7 0001010111

936 247 + F7 RD-  K23.7 111010 1000Reserved*
151 251 G FB RD+  K27.7 001001 0111

872 251 G FB RD-  K27.7 110110 1000Reserved*
244 28 FS ic RD- K280 001111 0100 Reserved*
779 28 FS 1c RD+  K28.0 110000 1011

249 60 < 3c RD-  K28.1 00 1111 1001 Reserved*
774 60 < 3c RD+  K28.1 110000 0110

245 92\ 5c RD-  K28.2 00 1111 0101 Reserved*
778 92\ 5c RD+ K28.2 11 0000 1010

243 124 | 7c RD-  K28.3 00 1111 0011 Reserved+
780 124 | 7c RD+  K28.3 110000 1100

242 156 ce oc RD-- K28.4 00 1111 0010 Reserved*
781 156 e oc RD+  K28.4 110000 1101

250 188 Y BC RD- K285 001111 1010 sync

773 188 Y Bc RD+ K28.5 11 0000 0101(Not Used)
246 220 U DC RD-  K28.6 00 1111 0110 Reserved*
777 220 U pDC RD+  K28.6 110000 1001

248 252 0 FC RD- K287 00 1111 1000 Test

775 252 0 FC RD+ K287 110000 0111

279 253 y FD RD+  K29.7 010001 0111

744 253 y FD RD-  K29.7 10 1110 1000 Reserved*
488 254 p FE RD-  K30.7 011110 1000Reserved*
535 254 p FE RD+  K30.7 100001 0111
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Appendix C

Fibre Channel Legal Arbitrated Loop Physical
Addresses

This appendix containslegal (neutral disparity) arbitrated loop physical addresses (APLAS) sorted
from highest (at the top) to the lowest (at the bottom) priority.
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Fibre Channel Legal Arbitrated Loop Physical Addresses

3B 79 25.3110 0110 1100 10 0110 0011
3A | 7A PZ6.3p1 0110 1100 o1 0110 0011
Loop[ALPAA RD -- Code |RD-/+ Code [Previous 39 | 7Cc [PZ8.300 1110 1100 00 1110 0011
ID | HEX [Name Running 38 [ 80 [PU0.4 10 0111 0010 01 1000 1101
Disparity 37 | 81 |PL# b1 1101 0010 10 0010 1101
RD+ Code 36 | 82 [PZ.4 10 1101 0010 01 0010 1101
7E 00 [PU.U [10 0111 0100 01 1000 1011 35 84 4.4 111 0101 0010| 00 1010 1101
7D | 01 [PL.0 1 1101 0100 10 0010 1011 34 | 88 PS4 {1 1001 0010 00 0110 1101
7C 02 [PZ.U [10 1101 0100 01 0010 1011 33 8F 154701 0111 0010 10 1000 1101
78 | 04 P40 11 0101 0100 00 1010 1011 32 | 90 PI6401 1011 0010 10 0100 1101
7A 08 [P8.U [11 1001 0100 00 0110 1011 31 97 23411 1010 0010 00 0101 1101
79 | oF [PI5.01 0111 0100 10 1000 1011 30 | 98 DPZ4Z4[1 0011 0010 00 1100 1101
78 10 [P16.0)p1 1011 0100 10 0100 1011 2F 9B 274111 0110 0010 00 1001 1101
77 | 17 [PZ23.0711 1010 0100 00 0101 1011 2E | 9D D294[0 1110 0010 01 0001 1101
76 18 [PZ4.011 0011 0100 00 1100 1011 2D | 9E 30.4101 1110 0010 10 0001 1101
75 | 1B [PZ7.0[11 0110 0100 00 1001 1011 2C | 9F P3T4[0 1011 0010 01 0100 1101
74 1D [P29.0]10 1110 0100 01 0001 1011 2B | A3 3.5 11 0001 1010
73 | 1E [P30.0p1 1110 0100 10 0001 1011 2A | A5 D55 10 1001 1010
72 1F [P31.0J10 1011 0100 01 0100 1011 29 A6 6.5 01 1001 1010
71 | 23 P31 11 0001 1001 28 | A7 P75 11 1000 1010 o0 0111 1010
70 [ 25 P>1 10 1001 1001 27 | A9 P95 10 0101 1010
6F | 26 [P&.T 01 1001 1001] 26 | AA |PI05 01 0101 1010
6E 27 P71 11 1000 1001 00 0111 1001 25 | AB 15 11 0100 1010
6D | 29 P9I 10 0101 1001 24 | AC PIZ5 00 1101 1010
6C | 2a [PI0I 01 0101 1001 23 | AD 135 10 1100 1010
68 | 28 PILI 11 0100 1001 22 | AE P15 01 1100 1010
6A | 2c pIZ1 00 1101 1001 21 B1 175 10 0011 1010
69 | 2p PI3I 10 1100 1001 20 | B2 |PI85 01 0011 1010
68 2 P14l 01 1100 1001 1F B3 195 11 0010 1010
67 | 31 P17l 10 0011 1001 1E | B4 D205 00 1011 1010
66 32 Ppi8l 01 0011 1001 1D | B5 215 10 1010 1010
65 33 pPI9I 11 0010 1001 1C | B6 225 01 1010 1010
64 34 201 00 1011 1001 1B B9 255 10 0110 1010
63 35 [PZ2L.I 10 1010 1001 1A | BA |PZ65 01 0110 1010
62 36 [Pp2Z1 01 1010 1001 19 BC [PZ85 00 1110 1010
61 39 [P251 10 0110 1001 18 C3 3.6 11 0001 0110
60 3A [PZ6.1 01 0110 1001 17 C5 5.6 10 1001 0110
5F | 3¢ P21 00 1110 1001 16 C6 6.6 01 1001 0110|
5| 43 P32 11 0001 0101 15 | C7 [P/ [i1 1000 0110 00 0111 0110
5D | 45 P52 10 1001 0101 14 | Cc9 P96 10 0101 0110
5C | 46 [P6.2 01 1001 0101 13 | CA PI06 01 0101 0110
5B | 47 [P7.Z J11 1000 0101 00 0111 0101 12 | cB PIL6 11 0100 0110
SA | 49 P92 10 0101 0101 11 | cc P1Z26 00 1101 0110
59 | 4A PI0Z 01 0101 0101] 10 | cD PI36 10 1100 0110
58 48 P12 11 0100 0101 OF | CE 146 01 1100 0110
57 | 4c p1zZ2 00 1101 0101] OE | DL D176 10 0011 0110
56 4p PL3Z 10 1100 0101 oD | D2 186 b1 0011 0110
55 | 4 [P14Z 01 1100 0101] 0C | D3 |PI96 N1 0010 0110
54 51 Pplrz 10 0011 0101 0B | D4 20.6 00 1011 0110
53 52 [p18.2 01 0011 0101 0A | D5 216 10 1010 0110
52 53 Pp18Z 11 0010 0101 09 D6 22.6 01 1010 0110|
51 | 54 [p202 00 1011 0101] 08 | Do D256 10 0110 0110
50 55 P21z 10 1010 0101 07 DA [PZ6.6 01 0110 0110
4F | 56 [P2Z2.72 01 1010 0101 06 | DC D286 00 1110 0110
4E | 59 [P75.2 10 0110 0101 05 | EO |PU-7 [i0 0111 0001 01 1000 1110
4D | 5A [P26.2 01 0110 0101 04 | E1L PL7 oI 1101 0001 10 0010 1110
4C | 5C pz8.2 00 1110 0101 03 | E2 P27 [10 1101 0001 01 0010 1110
48| 63 [P3.3 11 0001 1100 11 0001 0011 02 | E4 D&7 {1 0101 0001 00 1010 1110
4A 65 |[P53 [10 1001 1100 10 1001 0011 01 E8 8.7 11 1001 0001 00 0110 1110
49 66 [P6-3 o1 1001 1100 01 1001 0011 00 EF 15.7101 0111 0001 10 1000 1110
48 | 67 P73 [11 1000 1100 00 0111 0011
47 69 [P9-3 10 0101 1100 10 0101 0011
46 | 6A [P10.3]01 0101 1100 01 0101 0011
45 6B [PII.3J11 0100 1100 11 0100 0011
44 | 6C [P12.3]p0 1101 1100 00 1101 0011
43 6D [PI3.3110 1100 1100 10 1100 0011
42 | 6E [P14.3]01 1100 1100 01 1100 0011
41 71 [P17.310 0011 1100 10 0011 0011
40 | 72 [P18.3]p1 0011 1100 01 0011 0011
3F 73 [PI9.311 0010 1100 11 0010 0011
3E 74 [P20.3100 1011 1100 00 1011 0011
3D 75 [PZ21.3710 1010 1100 10 1010 0011
3Cc | 76 [P2Z.3p1 1010 1100 01 1010 0011
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Appendix D

Gigabit Ethernet Ordered Sets - Partial List

Gigabit Ethernet defines certain combinations of characters called Ordered Sets. Thetablein this

appendix shows a partial list.

Name Function Beginning RD  Ordered Set 8 Bit Hex
C1 Configuration - flip disparity Positive K28.5 D21.5 config_reg[7:0]
config_reg[15:8]
Cc2 Configuration - sustain Negative K28.5 D2.2 config_reg
disparity

11 Idle - correct disparity Positive K28.5 D5.6 0xBC 0xC5

12 Idle - preserve disparity Negative K28.5 D16.2 0xBC 0x50

R Carrier extend Negative K23.7 OxF7
Positive

S Start of packet Negative K27.7 OxFB

T End of packet Negative K29.7 OxFD
Positive

\% Error propagation Negative K30.7 OxFE
Positive
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396 Xgig Jammer and Delay Emulator User Guide



Appendix E

Primitive Encoding

Thetablein this appendix (Table 2) describes a set of the K28.5-based Primitive encoding whose
40-hit values (after 8b10b encoding with either starting running disparity) have a Hamming
distance (that is, the number of bits different in two patterns) of at least 8. Unassigned encodings
might be used by future versions of this standard (Reprinted from American National Standard

T10/1562-D).

Table 2: Primitives with Hamming Distance of 8

Ist 2nd 3rd 4th Assighment
K28.5 D01.3 D01.3 D01.3 ALIGN (2)
K28.5 D01.4 D01.4 D01.4 ACK
K28.5 D01.4 D02.0 D31.4 RRDY (RESERVED 0)
K28.5 D01.4 D04.7 D24.0 NAK (RESERVED 1)
K28.5 D01.4 D07.3 D30.0 CREDIT_BLOCKED
K28.5 D01.4 D16.7 D07.3 NAK (RESERVED 2)
K28.5 D01.4 D24.0 D16.7 RRDY (NORMAL)
K28.5 D01.4 D27.4 D04.7 NAK (CRC ERROR)
K28.5 D01.4 D30.0 D02.0 RRDY (RESERVED 1)
K28.5 D01.4 D31.4 D29.7 NAK (RESERVED 0)
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Primitive Encoding

Table 2: Primitives with Hamming Distance of 8

Ist 2nd 3rd 4th Assighment
K28.5 D02.0 D01.4 D29.7 ERROR
K28.5 D02.0 D02.0 D02.0 HARD_RESET
K28.5 D02.0 D04.7 D01.4 CLOSE (RESERVED 1)
K28.5 D02.0 D07.3 D04.7 CLOSE (CLEAR AFFILIATION)
K28.5 D02.0 D16.7 D31.4
K28.5 D02.0 D24.0 D07.3 BREAK
K28.5 D02.0 D29.7 D16.7
K28.5 D02.0 D30.0 D27.4 CLOSE (NORMAL)
K28.5 D02.0 D31.4 D30.0 CLOSE (RESERVED 0)
K28.5 D04.7 D01.4 D24.0 BROADCAST (RESERVED 1)
K28.5 D04.7 D02.0 D01.4 BROADCAST (CHANGE)
K28.5 D04.7 D04.7 D04.7 BROADCAST (RESERVED 2)
K28.5 D04.7 D07.3 D29.7 BROADCAST (RESERVED 0)
K28.5 D04.7 D16.7 D02.0 BROADCAST (RESERVED 3)
K28.5 D04.7 D24.0 D31.4 BROADCAST (RESERVED CHANGE 0)
K28.5 D04.7 D27.4 D07.3 BROADCAST (RESERVED CHANGE 1)
K28.5 D04.7 D29.7 D30.0 BROADCAST (RESERVED 4)
K28.5 D04.7 D31.4 D27.4
K28.5 D07.0 D07.0 D07.0 ALIGN (1)
K28.5 D07.3 D014 D31.4
K28.5 D07.3 D02.0 D04.7
K28.5 D07.3 D04.7 D30.0
K28.5 D07.3 D07.3 D07.3
K28.5 D07.3 D24.0 D29.7
K28.5 D07.3 D27.4 D16.7
K28.5 D07.3 D29.7 D27.4
K28.5 D07.3 D30.0 D24.0
K28.5 D07.3 D31.4 D02.0
K28.5 D10.2 D10.2 D27.3 ALIGN (0)
K28.5 D16.7 D01.4 D02.0
K28.5 D16.7 D02.0 D07.3
K28.5 D16.7 D04.7 D31.4
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Primitive Encoding

Table 2: Primitives with Hamming Distance of 8

Ist 2nd 3rd 4th Assighment
K28.5 D16.7 D16.7 D16.7 OPEN_ACCEPT
K28.5 D16.7 D24.0 D27.4
K28.5 D16.7 D27.4 D30.0
K28.5 D16.7 D29.7 D24.0
K28.5 D16.7 D30.0 D04.7
K28.5 D16.7 D314 D01.4
K28.5 D24.0 D014 D16.7
K28.5 D24.0 D02.0 D29.7
K28.5 D24.0 D04.7 D07.3 SOF
K28.5 D24.0 D07.3 D31.4 EOAF
K28.5 D24.0 D16.7 D27.4 EOF
K28.5 D24.0 D24.0 D24.0
K28.5 D24.0 D27.4 D02.0
K28.5 D24.0 D29.7 D04.7
K28.5 D24.0 D30.0 D01.4 SOAF
K28.5 D27.3 D27.3 D27.3 ALIGN (3)
K28.5 D27.4 D01.4 D07.3 AIP (RESERVED WAITING ON PARTIAL)
K28.5 D27.4 D04.7 D02.0
K28.5 D27.4 D07.3 D24.0 AIP (WAITING ON CONNECTION)
K28.5 D27.4 D16.7 D30.0 AIP (RESERVED 1)
K28.5 D27.4 D24.0 D04.7 AIP (WAITING ON PARTIAL)
K28.5 D27.4 D27.4 D27.4 AIP (NORMAL)
K28.5 D27.4 D29.7 D01.4 AIP (RESERVED 2)
K28.5 D27.4 D30.0 D29.7 AIP (WAITING ON DEVICE)
K28.5 D27.4 D314 D16.7 AIP (RESERVED 0)
K28.5 D29.7 D02.0 D30.0 OPEN_REJECT (RESERVED CONTINUE 0)
K28.5 D29.7 D04.7 D27.4 OPEN_REJECT (RESERVED STOP 1)
K28.5 D29.7 D07.3 D16.7 OPEN_REJECT (RESERVED INITIALIZE 1)
K28.5 D29.7 D16.7 D04.7 OPEN_REJECT (PATHWAY BLOCKED)
K28.5 D29.7 D24.0 D01.4 OPEN_REJECT (RESERVED CONTINUE 1)
K28.5 D29.7 D27.4 D24.0 OPEN_REJECT (RETRY)
K28.5 D29.7 D29.7 D29.7 OPEN_REJECT (NO DESTINATION)
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Primitive Encoding

Table 2: Primitives with Hamming Distance of 8

Ist 2nd 3rd 4th Assighment

K28.5 D29.7 D30.0 D31.4 OPEN_REJECT (RESERVED INITIALIZE 0)

K28.5 D29.7 D31.4 D07.3 OPEN_REJECT (RESERVED STOP 0)

K28.5 D30.0 D01.4 D04.7 DONE (ACK/NAK TIMEOUT)

K28.5 D30.0 D02.0 D16.7

K28.5 D30.0 D07.3 D27.4 DONE (CREDIT TIMEOUT)

K28.5 D30.0 D16.7 D01.4 DONE (RESERVED 0)

K28.5 D30.0 D24.0 D02.0

K28.5 D30.0 D27.4 D29.7 DONE (RESERVED TIMEOUT 0)

K28.5 D30.0 D29.7 D31.4 DONE (RESERVED 1)

K28.5 D30.0 D30.0 D30.0 DONE (NORMAL)

K28.5 D30.0 D31.4 D24.0 DONE (RESERVED TIMEOUT 1)

K28.5 D31.3 D01.3 D07.0 NOTIFY (RESERVED 1)

K28.5 D31.3 D07.0 D01.3 NOTIFY (RESERVED 0)

K28.5 D31.3 D10.2 D10.2 NOTIFY (RESERVED 2)

K28.5 D31.3 D31.3 D31.3 NOTIFY (ENABLE SPINUP)

K28.5 D31.4 D01.4 D30.0 OPEN_REJECT (RESERVED ABANDON 3)

K28.5 D31.4 D02.0 D27.4 OPEN_REJECT (RESERVED ABANDON 0)

K28.5 D31.4 D04.7 D29.7 OPEN_REJECT (CONNECTION RATE NOT SUPPORTED)

K28.5 D31.4 D07.3 D02.0 OPEN_REJECT (RESERVED ABANDON 2)

K28.5 D31.4 D16.7 D24.0 OPEN_REJECT (WRONG DESTINATION)

K28.5 D31.4 D27.4 D01.4 OPEN_REJECT (STP RESOURCES BUSY)

K28.5 D31.4 D29.7 D07.3 OPEN_REJECT (PROTOCOL NOT SUPPORTED)

K28.5 D31.4 D30.0 D16.7 OPEN_REJECT (RESERVED ABANDON 1)

K28.5 D31.4 D31.4 D31.4 OPEN_REJECT (BAD DESTINATION)
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Numbers

10GigE
creating Jammer configurations, 162
decode switches menu, 179, 344, 352, 368
Jam definition, 184
Jammer configuration window, 164
pause, 171
repeat mode, 170
rollback option, 170
test suite toolbar, 165
timeout option, 170, 340, 362
trigger button, 168
16G FC
configuration window, 203
creating Jammer configurations, 202
decode switches menu, 220
FEC, 24
Jam definition, 227
Jammer configuration window, 204
pause, 211
repeat mode, 210
rollback option, 210
test suite toolbar, 205
timeout option, 210
trigger button, 208

8-bit/10-bit mapping, 375

A

All Jam Modes, 280

APLAS, 393

Apply Global Bit Error Jam, 84, 109, 139, 156, 193, 237
Apply Global Match Mask Jam, 83, 108, 193, 237
Apply Globa Replace Jam, 138, 154

arbitrated loop physical addresses, 393

arm button, 71, 94, 120, 168, 208, 256
Delay Emulator, 339, 361

arm condition, 173, 213, 347, 363
arm condition, PCle, 260

arm conditions, 73, 99, 125, 143
arm name, 26

arm status, 26

arm-trigger timeout, 26

B

Binary Editor, 74, 100, 129, 146, 174, 179, 197, 214, 220,
261, 263, 267, 269, 273, 279, 344, 348, 352, 365, 367

bit errors, 80, 105, 133, 150, 190, 234

C
Carrier Extend(s), 106, 191, 235

Classify button
Delay Emulator, 339

clock rate
Delay Emulator, 310
Jammer, 10, 23, 25

Code Violation, 138, 155
Condition button, 71
config type (Delay Emulator), 310

configuration
10GigE Jammer, 164
16G FC Jammer, 204
Delay Emulator, 336
FC Jammer, 66
Gigabit Ethernet Jammer, 88
Jammer, 68, 91
PCle Jammer, 252
reorder, 359
SAS/SATA Jammer, 114

configuration file menu, PCle, 254

configuration manager
Jammer, 15, 301

configuration window
Jammer, 68, 91
SAS Jammer, 116

configuring tests, 67, 90, 115, 163, 203, 251, 335
reorder, 357

control character conditions, 176, 182, 216, 222
control character, jamming, 185, 228

CRC
recalcul ate checksum, 198

CRC definitions, 281

CRC options, 81, 106, 135, 139, 152, 156, 191, 235
Create Error Jam, 138, 155, 274, 280

creating 10GigE Jammer configurations, 162
creating 16G FC Jammer configurations, 202
creating Delay Emulator configurations, 334, 356
creating FC Jammer configurations, 66

creating Gigabit Ethernet Jammer configurations, 88
creating PCle Jammer configurations, 250

creating SAS/SATA Jammer configurations, 114

D

decode switches
FCoE interpretations, 180
FC-SW accept interpretation, 181, 221, 345, 353, 369

Delay capahilities, 297
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Delay Configuration window, 335, 336 frame jamming, 11
Delay Emulator frame modification, 289
cabling, 298 frame truncation, 289

capabilities, 296

configuration files, 329 full frame Jam support, 272

configuration window, 336, 359

creating configurations, 334, 356 G

delay graph, 318 Gen 1/2 tab, PCle, 276, 281

parameters, 309 Gen 3 tab, PCle, 277, 282

parameters status table, 307 Gigabit Etherner

ports manager, 313 edit Jammer configuration, 88

real timetab, 317 Gigabit Ethernet

running test suite, 331 '% dl od gert] 295

Test Suite toolbar, 336 p;u; o7 S

tri i abilities, 297 ’

ﬂggermg capabilities payload, 195
Delimiters/CRC Tab, 105, 190, 234 Repeat Mode, 96
digital retiming device, 296 Rollback option, 96
Disable LRC, 238 Test Suite toolbar, 92

timeout option, 96
Trigger button, 94

global bit errors, 80, 105, 133, 150, 190, 234

Disparity Error, 138, 155, 274, 280, 281
Domains and Externa Triggering, 291

E Global Match/Mask Option, 79, 104, 189, 233
edit Delay Emulator configuration, 334, 356 Global Option, 132, 149
10GigE, 162
16G FC, 202 H
FC, 66 hashed address, 118
Gigabit Ethernet, 88 Header/Payload tab, 82, 107, 135, 152, 191, 235, 272
PCle, 250
SAS/SATA, 114 |

editing the tests stack, 69
Embedded Protocol(s) tab, 109, 194, 238

Inject Error, 274, 280
Inject Errors, 281

= Insert Code Violation Jam, 83
FC, GE Configuration window, 67, 90, 163 Invert Jam, 83, 108, 138, 155, 193, 237, 275
IP, 110, 195

FCoE interpretations, 180, 198, 241
FCoE payload, 195
FC-SW accept interpretation, 181, 221, 345, 353, 369

IP checksum, 110, 195
IP header IHL field, 111, 196
IP header IP Protocol field value, 110, 195

Fibre Channel
edit Jammer configuration, 66 IP header Total Length field, 110, 195
pause, 73 IP payload, 195

Fibre Channel arbitrated loop physical address, 393

Fibre Channel Ordered Sets, 373 J

file menu. PCle. 254 Jam Behavior, 131, 186, 231

frame condition, save, 75, 101, 129, 175, 181, 215, 221, Jam button, 77, 103, 140, 158, 184, 185, 227, 228, 229,
346, 349, 354, 365, 369 243, 2_83_

frame conditions, 74, 100, 128, 173, 179, 213, 220, 344, Jam Definition, 130
347, 352, 364, 367 FC, 77
SATA, 146 Gigabit Ethernet, 103

SATA, 148
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Jam definition
10GigE, 184
16G FC, 227
PCle, 272

Jam name, 26
Jam Status, 23

Jammer
capabilities, 10
displaying and hiding parameters, 59, 328
using the log manager, 50, 320
using the Window menu, 55, 324

Jammer blade LEDs, 24

Jammer capture, 286

Jammer Configuration window, 68, 91, 164, 204, 252
Jammer Tests Stack, 68, 91, 116, 164, 204, 253, 336, 359
Jamming a control character, 185, 228

Jamming a Primitive Sequence, 140, 158

Jamming an Ordered Set, 77, 103, 184, 227, 243, 283
Jamming capabilities, 11, 12

L
LCRC modification, 277
LCRC modification, PCle, 277, 278

LEDs
Jammer blade, 24

linerates, 10
Link State (Delay Emulator), 309

logging
Jammer, 50, 320

loop, 69

M
MAC layer, 11, 296
match/mask, global option, 79, 104, 189, 233

mode, 70, 93, 119, 167, 207, 255
Delay Emulator, 339, 361

Modified Frame, Replace Frame with, 79, 104, 132, 149,
186, 231

N
New Payload Size, 195
number of Dwords, 272

O

Ordered Set
jamming, 77, 103, 184, 227, 243, 283

Ordered Set conditions, 75, 102, 175, 182, 184, 215, 216,
217, 222, 223, 227, 240, 265, 271

Ordered Sets
Fibre Channel, 373
Gigahit Ethernet, 395

Ordered Sets, jamming, 12
output voltage, 47

P

parameters status context menu
Jammer, 27, 311

parameters status table
Jammer, 21, 307

pass through, 8, 11

Pass Through Jam, 83, 108, 138, 155, 193, 237, 274, 280
pause, 73, 97, 123, 171, 211

pause, PCle, 258

Payload Size, 136, 153

Payload Words Tab, 135, 152

PCI trigger condition, 266
DLLP 269
ordered set, 271
TLPR, 267

PCle
creating Jammer configurations, 250
Jammer configuration window, 252
pause, 258
rollback option, 257
test suite toolbar, 253
timeout option, 258
trigger button, 256

PCle arm condition, 260
DLLP, 263
ordered set, 265
TLP, 261

PCle configuration window, 251

PCle Jam definition, 272
DLLP, 278
ordered set, 283
TLP, 272

PClelink speed, 24
PClelink width, 24
PCle timeout button, 258

ports manager
Jammer, 45
Primitive Sequence
jamming, 140, 158
Redundant, 126, 143
Triple, 126, 143
primitive sequence
continued, 160
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protocol indicator
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R
Recal culate Checksum, 109, 194
recal culate CRC checksum, 198

Recalculate IP checksum for valid |P embedded frames,
109, 194

Recalculate LRC, 238

Recalculate TCP checksum for valid TCP embedded
frames, 110, 195

reorder
Delay Emulator configuration window, 359
Test Suite toolbar, 359

Reorder capabilities, 297

reorder configuration window, 357

reorder definition, 370

Repeat button, 257

Repeat Mode, 96, 123

repeat mode, 170, 210

Replace 10b Jam, 138, 155

Replace 66 bit Jam, 193

Replace 8b Jam, 83, 109, 137, 154, 193, 237
Replace Frame with ARB(ff), 86

Replace Frame with Idles, 86, 112, 140, 157, 196, 242

Replace Frame with Modified Frame, 79, 104, 132, 149,
186, 231

Replace Frame with Modified Traffic - Fibre Channel, 289

Replace Frame with Truncated Frame, 86, 110, 139, 156,
195, 241

Replace Jam, 155, 275, 280

Replace Jam with CRC, 83, 138, 156
Replace LRC, 238

Replace w/ Modified Traffic, 289

replacing a frame with multiple frames, 290
replacing aframe with Ordered Sets, 290
reverse jam, 71, 94, 120, 168, 208
Rollback option, 96, 122

rollback option, 170, 210

rollback, PCle, 257

S

SAS, 125
Binary Editor, 129

frame condition, save, 129

frame conditions, 128

Hashed Address, 118

Jam Definition, 130

Template Library, 128

trigger conditions, 125

User Library, 129, 147
SAS Jammer Configuration window, 116
SAS Trigger condition, 130
SAS/SATA

pause, 123

Repeat Mode, 123

Rollback option, 122

Test Suite toolbar, 117

Test Suite Tools, 116

timeout option, 122

Trigger button, 120

SAS/SATA Configuration window, 115
SAS/SATA edit Jammer configuration, 114

SATA, 143
frame condition, save, 147
frame conditions, 146
Jam Definition, 148
primitive sequence, Jamming, 158
Template Library, 146
trigger conditions, 143

Set Bits To 0's Jam, 275
Set Bits To Os Jam, 84, 109, 139, 156, 193, 237
Set Bits To 1's Jam, 275
Set Bits To 1s Jam, 84, 109, 139, 156, 193, 237

Setting Up the Xgig Jammer and Xgig Anayzer to
Capture a Jam, 286

Settings category
Jammer, 25, 310

Signal LED A
Jammer, 24

Signal LED B
Jammer, 24

SOF/CRC/EOF Tab, 80, 134, 151
SOP modification, PCle, 276
SOP/SFP/EOP, 106, 191, 235

State category
Jammer, 23

State category (Delay Emulator), 309
Switch to button, 194, 238

T
TCR, 110, 195
TCP header Data Offset field, 111, 196
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Test Repeat Count
Delay Emulator, 309

Test Suite Tools, SAS/SATA, 116

Test Timeout, 26
Delay Emulator, 309

Test Timeout Mode
Delay Emulator, 309

testing strategies, 288

Testing Strategies for the Xgig Jammer, 288
tests stack, 68, 91, 164, 204, 253, 336, 359
tests stack, SAS/SATA, 116

Time Since Test Started
Delay Emulator, 309

timeout, 96, 122, 170, 210, 340, 362

Timeout button, 72, 96, 122, 170, 210, 341, 362
timeout, PCle, 258

TLP full frame Jam support, 272

toolbar
Delay Emulator, 336

toolbar, 10GigE, 165
toolbar, 16G FC, 205
toolbar, Gigabit Ethernet, 92
toolbar, PCle, 253

toolbar, reorder, 359
toolbar, SAS/SATA, 117
traffic patterns, 10

Trigger button, 71, 94, 120

trigger button, 168, 208, 256
Delay Emulator, 339, 361

trigger condition, 266

Trigger conditions, 177, 218, 342, 350, 366
trigger conditions, 73, 99, 125, 143
Trigger Definition, 77, 103, 130, 184, 227, 272
Trigger Domain A/B, 73

Trigger from Domain A/B, 73

Trigger name, 26

Trigger occurred, 26

Trigger timed out, 26

Triggering capabilities, 11

Tuning and Equalization, 39
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