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Chapter 1

Introduction

In this chapter:

* “The Xgig Systems” on page 4

» “Xgig Blades” on page 4

» “Connecting the Xgig Analyzer to a Target System” on page 5
» “Xgig Analysis and Control Software” on page 8

* “New Features” on page 11

e “Getting Help” on page 12



Chapter 1, Introduction The Xgig Systems

The Xgig Systems

The Viavi Xgig Family of Distributed Systems for Monitoring, Analysis, and Testing are
multi-purpose systems designed for engineering, field service, and network operations personnel.
Xgig platforms can be rack-mounted at your data center or strategically located anywhere in your
network. For Fibre Channel, Gigabit Ethernet, PCIle/NVMe, or SAS/SATA applications, Xgig
chassis contain a set of hardware analyzer blades that attach through SFP or X FP transceiversto
the circuit or device under test and software programs for hardware control and data analysis. For
detailed information about each of the Xgig systems, refer to the Xgig Family Hardware Guide,
the Xgig5000 Family Hardware Guide, or the Xgig1000 Hardware Guide on the product USB
memory drive.

The Xgig Analyzer software features data capture, real-time performance reporting, protocol
analysis, and error rate measurements. The software automatically extracts and decodes the data
correctly. The software displays the datain several formats for statistical analysis. Extensive find,
hide, and filter capabilities speed up the job of protocol analysis.

Xgig Blades

Blades within an Xgig chassis perform application-specific tasks. The Multi-Function Blade ports
can support avariety of different functions depending on the license for the blade. Possible
functions include analysis, traffic modification, and traffic generation.

Each blade consists of four major elements: serial gigabit connection, real-time performance
measurement, filter and trigger, and capture to memory. Xgig blades ensure both accurate data
collection and transparency on the link. The blade has sophisticated triggering and filtering to
isolate error conditions in the data. Pre-capture filtering can expand the capture time to minutes.

For detailed information about each type of Xgig blade, refer to the Xgig Blade Hardware Guide,
the Xgig5000 Blade Hardware Guide, or the Xgig1000 Hardware Guide on the product USB
memory drive.

Xgig Fixed-Port Systems

An Xgig fixed-port system is a self-contained bench setup Xgig system. These systems are
available as either fixed-function (Analyzer) or multi-function. All ports, connectors, and controls
found on an Xgig chassis containing Xgig blades are present on these systems. The multi-function
system ports can support avariety of different functions depending on the license for the system
ports. Possible functions include analysis, traffic modification, and traffic generation.

Xgig fixed-port systems consist of four major elements: serial gigabit connection, real-time
performance measurement, filter and trigger, and capture to memory. Xgig fixed-port systems
ensure both accurate data collection and transparency on the link. The system has sophisticated
triggering and filtering to isolate error conditionsin the data. Pre-capture filtering can expand the
capture time to minutes.

For detailed information about Xgig fixed-port systems, refer to the Xgig Family Hardware Guide
or the Xgig1000 Hardware Guide on the product USB memory drive.
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Connecting the Xgig Analyzer to a Target System
There are three methods for placing a Viavi analyzer (Xgig) in aFibre Channel or Gigabit Ethernet
system, as shown in Figure 1. These are:
»  Point-to-point
*  Hub Port Snoop
*  Optical Splitter Snoop

Refer to Appendix B, “Connection and Wiring Examples’ for examples of the physical wiring for
connecting analyzer ports.

Figure 1: Placing the Analyzer in a Target Network System

_>B'| n Xaig _>A-OUt Point to
Device 1 Device 2 Point
«— Analyzer P
B-Out A-In Snoop
Device 1
Hub Port
Hub Snoop
Device 2
Y Y
Xgig Analyzer
>
Device 1 < + Device 2
Optical
Splitter
. Snoop
Xgig Analyzer
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With the point-to-point connection, the Xgig is placed in a series, between the source and
destination. If the analyzer is configured for analog passthrough, a small amount of jitter, with an
acceptable eye opening, is added to the signal as it passes through the analyzer. If the Xgigis
configured for digital retiming at the front end, any jitter in the incoming signal is corrected, but
idle characters may be added or dropped from the traffic.

The transmit port of ahub isactive at al times. A hub port isin bypass mode until asignal is
returned to the receive connection. This property of a hub can be used to passively snoop a
network.

Connect only the transmit port of the hub to the receive port of the analyzer. The analyzer captures
the data while the hub port remains in bypass mode. With the analyzer connected to one port on
the hub, you can remove or reconnect the analyzer without disturbing the links under test.

Another alternative is the Optical Splitter Snoop or Fiber Tap. This alternative allows you to
connect or remove the analyzer without disturbing the links under test. Thisisvalid only for Fibre
Channel or Gigabit Ethernet.

If you cannot interrupt the network and you need maximum versatility for sniffing at different
configuration points, consider using the Viavi Snoop GBIC or aViavi Fiber Tap. This product
provides an additional pair of ports for simultaneous transparent monitoring of either Gigabit
Ethernet or Fibre Channel links without causing any link loading or down time of the system under
test.

Xgig Hardware to Xgig Analyzer Software Connection

For Xgig, the analyzer blade(s) resides in a different system from your Xgig client software. You
must have an Ethernet connection between the Xgig chassis and the system running your Xgig
client software. For XgiglK and Xgig5K chassis, you may control the chassis using the USB
connection if it is supported by your Xgig client software.

Xgig Access Through a Firewall

In general, Xgig client software should be able to access an Xgig Chassis that lies behind a
firewall. Ports must be open as described in the following table to permit operation across a
firewall for Xgig applications:

Table 1. Requirements for Xgig Access Through a Firewall

Application TCP/UDP Port Direction ?ﬁr;grrtApplication
Administration Web Pages 80 (HTTP) Out Apache Web Server
Administration Web Pages 21 (FTP) In None

Xgig Analyzer 2000 or 52000 or ... In/Out Xgig Analyzer Server
Xgig Maestro 2000 or 52000 or ... In/Out Xgig Maestro Server
Xgig Maestro 6000 In/Out Xgig Maestro Server
Xgig Maestro 135 (DCOM) In/Out Xgig Maestro Server
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The main TCP port number used to communicate with an Xgig chassisis port 2000. If your IT
department blocks the TCP port 2000 on the network, you can still change it to 52000 or any other
number of your choice. However this change must be done on all client computers and all Xgig
chassis on your network at the same time, otherwise some chassis won't be visible and accessible
from some clients.

On the client side, you can change the default TCP port 2000 by selecting Edit Xgig TCP Port
from the Start menu. A dialog box appears where you can type in avalue for the TCP port. Click
Apply to change the port. You can a so change the TCP port for the most recently used chassis by
clicking the chassis name(s) in the Most Recently Used Chassis section of the dialog box. Again,
you must update all the clients and chassis on your network at the same time; otherwise the Xgig
applications will not see some chassis.

For sites where Xgig Maestro is not used, it is suggested that the DCOM port remain closed.

Network Address Tranglation (NAT) is not supported. An Xgig Chassis protected by afirewall that
uses Network Address Trangation (NAT) cannot be accessed from Xgig clients outside the
firewall.

Finaly, client-initiated chassis upgrades do not work across network firewalls since they use
random TCP port numbers between the client and the chassis. The Xgig client installers
automatically open the Windows Firewall for the syncgroupupgradeutil .exe and
probeupgradeutility.exe, but again, network firewalls will prevent the client-initiated chassis
upgrades from succeeding. In that case, you should always upgrade your chassis from the chassis
Administration web page.
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Xgig Analysis and Control Software

The Xgig Analyzer software is a suite of four programs for controlling hardware capture and
analyzing the data. The first three programs are described in this book. Refer to the Xgig Expert
help system for information on Xgig Expert.

Xgig TraceControl Qi:;

Xgig TraceControl configures and runs the protocol analyzer to capture data. Using the Xgig
TraceControl, you can set the payload filter and trace size, select the capture and trigger criteria,
and start/stop the capture of data.

Xgig TraceView y©|

Xgig TraceView displays the data captured by the analyzer. Xgig TraceView will either show data
currently in trace memory or open afile containing saved data. Xgig TraceView displays traces,
searches and filters the traces, and extracts portions of the trace. You can export the tracesto a
delimited format that can be used by other databases and spreadsheets.

Xgig Expert %

Expert is an analysis tool for Fibre Channel, FCP-SCSI, Gigabit Ethernet, FCoE, IP, TCP, iFCP,
FCIP, SAS, SATA, PCle/NVMe, AHCI, and iSCSI traffic. Xgig Expert automatically identifies
protocol violations and errors within the trace as well as providing arich set of metrics for
performance and behavioral analysis. Traces from Gigabit Ethernet topology, Fibre Channel
topology (Arbitrated Loop, Public Loop, Switch Fabric, etc.), and SAS/SATA topologies are
supported and automatically analyzed when opened.
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Software Road Map
The diagram below shows how the Xgig suite of programs are interrelated.

Figure 2: Xgig Client Applications Road Map

TraceControl ——»  TraceView

Launch TraceView or __ Move Between View of
Expert after Stopping Decodes and Statistics
Analyzers y
» Expert

Xgig Software Limitations

Domains that contain ports on different chassis when Xgig chassis are cascaded are called
inter-chassis domains. Intra-chassis domains refer to domains where al ports are on the same
chassis. A Sync Group can have up to 8 locked inter-chassis domains. Thereis no limit on the
number of unlocked domains, except that each port must belong to only one domain at atime.
Also, the number of intra-chassis domainsis only limited by the number of port-pairs on the
chassis.

If you perform a soft reboot of the Xgig chassis, all portswill be disconnected.

Xgig Expert performanceis related to several factors—the size of the trace, the number of portsin
the trace, and the CPU speed and memory capacity of the computer running the Xgig Expert
client. You can improve performance by manipulating any of these variables. Reducing the size of
the trace information or reducing the port count in the trace will improve Xgig Expert's
performance. Increasing the processing power and memory of your client PC will also improve
performance. Although Xgig Expert will eventually process extremely large traces (e.g., 32 GB)
with extremely large port counts (e.g., 64 ports), opening such traces will take many hours.

If you need to open large-file/high-port-count traces, it is recommended that you add as much
memory and CPU speed to the client system as possible. It is also recommended that you make
sure you do not include more ports than are needed or make traces larger than needed when using
Xgig Expert.
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Installation

Below is an overview of theinstallation process. For system requirements and complete
installation instructions for the Xgig Analyzer software, refer to the Xgig Analyzer Software
Installation Guide.

The general steps are outlined below:

1

Check to make sure your system meets the system requirements for installing Xgig Analyzer
software.

Install any new hardwarein your Xgig chassis. Refer to the documentation that comes with the
new blade.

Installation requires the removal of older versions of software. Remove all older versions of
GTX, IBT, Expert, or Xgig software before installing the new version.

Install the new Xgig Analyzer software on your PC system.

If the new version requires an upgrade to the Xgig chassis, you will receive a separate USB
memory drive to upgrade the software on the Xgig chassis. Xgig remote analyzer system
hardwareis shipped with all required software installed. However, upgrading to anew version
of Xgig Analyzer software may require an upgrade of software at the Xgig system. Refer to
the Xgig Family Hardware Guide, the Xgig5000 Family Hardware Guide, or the Xgig1000
Hardware Guide for more information on installing software on the Xgig chassis.

10
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New Features

Xgig Analyzer version 8.5

The 8.5.1 release includes the following new features:

* AnAlignment Marker option was added to allow the selection of the alignment marker
specification for 25G RS-FEC. The 25G RS-FEC alignment marker specification may be set
to either the 25G Consortium specification or the IEEE specification. See * Alignment
Marker” on page 120.

e Support Proprietary |SL Traffic support has been added for 128G FC traffic. Previous support
was only for 16G and 32G FC traffic. See “ Support Proprietary ISL Traffic” on page 134.

The 8.5.0 release includes the following new feature:

- Support of 50G (51.5625 Gbps) on the Xgig1000 10 Port 25G/32G/50G/100G/128G
fixed-blade chassis.
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Getting Help

Xgig Online Help

We have included an extensive, online Help system with the Xgig analyzer software. The online
Help system contains all the information and instructionsfor operating Xgig softwarethat isin this
guide, plus additional information. See the Xgig Expert help system for additional reference
material about Fibre Channel operation and protocols. Press the Help button from within any
application to access the online help.

Xgig Hardware Manuals

The Xgig Family Hardware Guide explains the hardware and connectors for the legacy models of
the Xgig chassis. Refer to this document for information on how to install, configure, upgrade, and
administer the legacy Xgig hardware chassis.

The Xgig Blade Hardware Guide provides information on ports/L EDs and instructions on how to
install or remove the blade for the Xgig chassis.

The Xgig5000 Family Hardware Guide explains the hardware and connectors for all models of the
Xgig5000 chassis. Refer to this document for information on how to install, configure, upgrade,
and administer the Xgig5000 chassis.

The Xgig5000 Blade Hardware Guide provides information on ports/LEDs and instructions on
how to install or remove the blades for the Xgig5000 chassis.

The Xgig1000 Hardware Guide explains the hardware and connectors for all models of the
Xgig1000 fixed-port systems. Refer to this document for information on how to install, configure,
upgrade, and administer the Xgig1000 chassis.

The Xgig1000 Interposers Hardware Guide explains the connectors and hardware for all models
of the Xgig1000 interposers. Refer to this document for information on how to install and connect
these devices.

Decode Improvements

Decode improvements implemented in each rel ease are documented in the file named
CurrentProtocolVersions.txt inthe CurrentProtocols folder located in the installation
folder.

Viavi Technical Support

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

For the latest technical assistance information, go to
http://www.viavisol utions.com/en/services-and-support/support/techni cal -assi stance.

12
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Chapter 2
Getting Started with Xgig TraceControl

In this chapter:

“Introduction to TraceControl” on page 16

“Launching Xgig TraceControl” on page 16

“Domains, Links, and Sync Groups” on page 28

“Chassis Upgrade and Maintenance Options” on page 51
“PCle Tuning” on page 55

“Tuning for 12G SAS” on page 76

“Xgig Tuning and Equalization” on page 81
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Chapter 2, Getting Started with Xgig TraceControl Introduction to TraceControl

Introduction to TraceControl

Xgig TraceControl is one of three programsin the Xgig Analyzer software suite. Xgig
TraceControl provides data capture for Viavi hardware analyzer systems. Use Viavi Xgig
TraceControl to:

» Configure Viavi analyzers with capture and trigger settings

e Start and stop a capture

» Create sets of hardware analyzer ports for making captures

» Save sets of hardware analyzer ports and configurations for later use

» Savecapturesto disk for analysis

» Savelog of rea time statistics

Xgig Analyzer software supports the Viavi Xgig family of test/analysis systems. Xgig analyzer
software supports up to 64 ports (4 Xgig chassis with 4 blades, each blade with 4 ports) when

concatenating Xgig chassis. The maximum number of portsin adomain depends on what types of
Xgig, Xgig5000, or Xgigl000 systems you have.

Xgig Analyzer software supports the Viavi Xgig family of test/analysis devices. The Xgig,
Xgigl1000, and Xgig5000 alow you to analyze networks with avariety of protocols, including
Fibre Channel, SAS/SATA, Gigahit Ethernet, PCle/NVMe, and AHCI. The function of portson
bladesin a chassisis controlled through TraceControl software.

Launching Xgig TraceControl

14 T
Launch TraceControl by double-clicking on the TraceControl shortcut icon ? on the desktop.
The TraceControl main window appears with the Device Browser in the left pane.

Figure 3: TraceControl Main Window

* Xgig TraceControl - [10.7.1.182 - QA_5000_GEN4 /My Domain (1,2,7}] - Untitled — |EI|£|
File  Edit  View  Hardware  Application  Tools  Help

® PO, Copure - W segment| ]/ x PHHISH-8 & VELRS D,

Connected bo My Domain {1,2,7) Stopped, no trace available For viewing
rF‘cnrt REE] Bf\w | F/P | Data Rate Skrip Chart Buffer Filled % State Link Speed Signal 1
4

O-@p oa_S000_GEN4

2K sas Link - 1 @ @ 0oo0mMB/s Stopped Out Of Ban... Passthrough
@ SAS Park(1,2,7) @ @ 0.00mMB/s 0% Stopped Out Of Ban... Passthrough
LMy sas Port(1,2,8) @ @ O0.00MEs 0% Stopped Qut OF Ban... Passthrough

As described in the next section, you can create a domain and use the buttons to start and stop a
capture. You can then save the resulting trace to afile.

You can set conditions for starting and stopping the analyzer and selecting the type of data the
analyzer will capture. For information on setting up what data to capture. See “General Settings’
on page 107. For options on starting and stopping the analyzers, See “ Capture and Trigger Setup”
on page 123.
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You must set up the proper domains and configure analyzer blades so you'll get the trace you want.
You must load a separate instance of Xgig TraceControl software to start a simultaneous capture
for another domain. For more information on domains, See “Domains, Links, and Sync Groups”
on page 28.

Customizing the Menu Bar

You can customize the menu bar in TraceControl in several ways. Click the arrow icon at theright
edge of the menu bar, and select either Show or Hide Buttons or Customize. Clicking Show or
Hide Buttons opensalist of available menu items. You can click any of the items' icons to show
or hide them. Clicking Customize opensadialog box that allows you to show or hide eachiconin
addition to moving icons up or down in the list to determine in what order they appear in the menu
bar. You can also access the list of menu items by selecting View, Customize Toolbar. Note that

the Surveyor button is hidden by default when you first install the client application. Use the
Show/Hide feature to display it.

Secure Login for Xgig Chassis

An Xgig chassis may be password protected to prevent access by unauthorized users. Password
protection is set through the Xgig Web Utility for each Xgig chassis. If the Xgig chassisyou are
attempting to access is password protected, you are required to provide the password. The

following login screen will appear. Enter the password to continue; the account name is always
Administrator.

Figure 4: Xgig Analyzer Login

Enter Sync-Group Password

[ncomect pagsward or unknowh Lzername faor;

#EIG-5COTT2
Cancel

Eannect da; I.-’-'-.dministrat:::r

Paszwiord: I

Loginisonly required once from any of the Xgig Analyzer applications or Xgig Magestro running
on the same Xgig Analyzer PC client machine. For example, if you login through TraceContral,
you will not be asked for the password again when you access the same X gig chassis sync group

through Xgig TraceView. To make sure you are completely logged off from al Xgig chassis, you
must close all Xgig applications.

For login, the settings of a master Xgig chassisin a sync group prevail for all chassisin the sync
group. If the master has authentication turned off and a slave(s) has authentication turned on, then
the sync group as a whole has authentication turned off. The settings for the master Xgig chassis
aso prevail for the password; the password of the master Xgig chassis will be the password of any
attached slave. See “Xgig Blade and Port Numbering” on page 45 and the Xgig Family Hardware
Guide, the Xgigb000 Family Hardware Guide, or the Xgig1000 Hardware Guide for more
information on master, slaves, and sync groups.
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Port Status View

The TraceControl main window displays a status of al ports for the current domain. If no domain
has been created the window is blank.

When you first open Xgig TraceControl, no domains have been created, so no domains are shown.
When you open Xgig TraceControl after creating a domain, the last used domain is selected. To
create adomain, press the Create Domain button or select Create Domain from the Hardware
menu.

At the top of the Port Status View isastatus bar. This bar provides the following information: the
state of your connection to the domain, any warnings about the status update being stopped, and
the capture duration.

The Port Name column lists the name of all ports and chassis within the domain. The domainis
displayed in atree structure with the domain as the root of the tree. Ports are listed within chassis.
Ports are shown in the order of their physical presence in the Xgig chassis.

The software LEDs (B/W and F/P) only update while the ports are connected in TraceControl. If
you disconnect and then reconnect to a domain, the port LEDs will be reset.

The port status fields shown in the TraceControl main window are defined below. Note that you
can change the order of the columns by dragging and dropping them. To add/remove columns,
select View, Customize Columns, Add/Remove Columns. You can also right-click a column
header and select Add/Remove Columns. To restore default columns, select View, Customize
Columns, Restore Default Columns.

Port Name

The name identifying the port. If the port has been given a user-defined name, the user-defined
name will appear in this column. See “Default Port and Domain Labels’ on page 44 for
information on port naming. Note that when you rename a port, the status update pauses, and a
warning message appears in the status bar above the Port Status View.

B/W

The color of asoftware “LED” light indicates the Byte/Word status for the port. If the ports are not
locked, port LEDs are shown gray. See Table 2 for descriptions. A tooltip showing the status or
errors for a port appears when you curse over the LED.

FIP

The color of asoftware“LED” light indicates the Frames/Packets status for the port. If the ports
are not locked, port LEDs are shown gray. See Table 2 for descriptions. A tooltip showing the
status or errors for a port appears when you curse over the LED.

Table 2: Word and Frame Status LEDs for Ports

Byte/Word LED Reason

Black No signal or no light, often a result of a disconnected cable

Red Signal with errors, for example, illegal characters, running disparity
violations, CRC mis-match

Yellow Had an error in the past, currently no errors

Green Good signal, legal characters, proper disparity, good CRC if present
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Table 2: Word and Frame Status LEDs for Ports (continued)

Byte/Word LED Reason

Frame/Packet LED |Reason

Black No SOF ordered set recognized

Red SOF with CRC mismatch error

Yellow Had a CRC error in the past, currently no errors
Green Good CRC and recognized SOFs are present

If you wish to reset ports or change the errors being monitored, right-click one of the B/W or F/P
LED for the port. From the context menu, you have four options, as shown in Figure 5.

Figure 5: Options for Selecting Errors and Resetting Ports in Port Status View
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e Reset LED’s, Link Speed Status, and Counters -
A reset clearsal errors, resetsthe software LEDsin TraceControl for the ports, resetsthe Link
Speed Status, the counters, and the columns. You can al so reset LEDs by using the button in

the toolbar shown above.

e Select Errors to Monitor
This option brings up the dialog box for configuring TraceControl options. The following tabs
are available for setting errors to monitor, the Frame Errors, Phy Errors, PCle Errors, and
SAS/SATA Errors tabs. Select the errors to monitor from these tabs as described in
“TraceControl Options’ on page 102.

* Force Clock Re-lock to Incoming Data on This Port
This option will only appear when an 8G blade FC port or 6G blade SAS/SATA port is
clicked. When the Clock Detection Recovery (CDR) losesits lock on the incoming data
signal, the link speed cell will turn red and display the message CDR Loss of Lock. This
menu item forces the re-locking of the clock to incoming data on the corresponding port. If the
ports are not locked or capturing, this menu will be grayed out.

For optical 8G blade FC ports, if this option fails to re-lock the signal, clean the fiber optic
connections and check the signal.
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* Change Equalization Settings
This option opens the Blade X Equalization Settings web page. You will be prompted to enter
the user name and password for the chassis web page. The default user name is JDSU and the
default password is JDSUsnt. If the defaults have been changed, check with your system
administrator for the correct user name and password. See “ Equalization” on page 83 for more
information.

e Tuning
Thisoptionisonly available for 12G SAS blades. It allows you to tune ports manually using a
link tuning preset, find the best link tuning preset for ports, or automatically tune ports. See
“Tuning for 12G SAS’ on page 76 for more information.

Data Rate
Givesthe current data rate for each port.

Strip Chart
Shows aview of the data rate for the port over time. The strip chart shows a red bar when errors
occur.

Buffer Filled %

The percentage of the hardware buffer that isfilled with data. Thisfield turns blue if the hardware
buffer has filled during the capture. An arrow marker appearsin thefield if the hardware buffer
has filled and wrapped during capture. For multiplexed ports, the Buffer is split into upper and
lower regions to show the amount of datafilling up individually for logical link O and logical

link 1. Thisfield is not used for portsin alink.

State

Shows the state of each port within the current configuration, Pre-Armed, Armed, Pre-Triggered,
Postfilling, or a custom Advanced Triggering state. If a capture is available, the length of the
capture will be displayed in the status bar below the menu bar.

Link Speed

Shows the link speed for each port. Ports in the same pair will always share the same link speed.
Thelink speed is set as part of the configuration for each port. If auto-negotiation is used, the
auto-negotiation is displayed. See “Link Speed” on page 108 for more information.

If the port goesinto an OOB (SAS/SATA only) state, the link speed will display Out of Band in
progress and the background color of the cell will turn into alight blue. After the OOB has
completed, the cell will be yellow. You can reset the background color by selecting Reset LED’s,
Link Speed Status, and Counters from the View menu.

When the 16GFC analyzer detectstraining frames and patterns on thelink, it displays the message
“Training in progress’ in the signal column and turns the cell into alight blue. When the analyzer
comes out of the training, the cell turnsyellow to indicate that there has been training frames. You
can reset the background color by selecting Reset LED's, Link Speed Status, and Counters
from the View menu.

Signal
Shows the signal regeneration method, Retiming, Passthrough, or Passthrough(Mux) for the link.
See “Signal Regeneration” on page 113 for more information.

Link Width
Shows the width of the link for PCle ports, i.e. X1, X2, x4, or x8. This only applies to PCle ports.
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Scrambling

Showsiif scrambled datais turned on or off for each port. See “Fibre Channel Link Speeds” on
page 110 for information on setting up scrambled data for the port. Scrambling appliesto 16G FC
ports and PCle ports. However, the scrambling status for PCle portsis not shown in Port Status
view.

FEC Columns
There are three FEC columns, al of which are hidden by default.

 FEC Mode - Indicates which FEC mode the port is set to
To show this column, right-click a column header, and select Add/Remove Columns > Data
Transmission Columns.

* FEC Locked - Indicates whether the port was able to detect the FEC and lock into it
To show this column, right-click a column header, and select Add/Remove Columns > Data
Transmission Columns.

e FEC Parity Err - Thisisan error counter for errors detected by FEC.
To show this column, right-click a column header, and select Add/Remove Columns > Phy
Error Columns.

CDR
The CDR (Clock Data Recovery) column is hidden by default. See* CDR (Clock Data Recovery)”
on page 120.

Note that the running time of the captureis provided in the right corner of the status bar.

Link Monitoring in Port Status View

When ports are aggregated into links, links appear as a separate row within the status view. The
same status fields (columns) are used for alink, but some fields have a slightly different meaning
and some are not used.

Port Name
The name identifying the link. If the link has been given a user-defined name, the user-defined
name will appear in this column.

B/W, F/P (LEDs)

See the table below for the definition of LED colorsfor links. The LEDs for links are slightly
different than for individual ports asit indicates a status for the entire link. A tooltip showing the
B/W or F/P status or errors for alink appears when you curse over the LED.

Data Rate
Shows the current data rate for the link. The data rate the sum of the datarates for all portsin the
link.

Strip Chart
Shows aview of the datarate for the link over time. The value displayed over time is the sum of
the datarates for al portsin the link. The strip chart shows a red bar when errors occur.

Buffer Filled %
Thisfield is not used for links.
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* Xgig TraceControl - [10.7.1.182 - QA_5000_GEN4 /My Domain {1,2,7)] - Untitled - 101 x|
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State

Shows the state of the link within the current configuration, Pre-Armed, Armed, Pre-Triggered,
Triggered, Postfilling, Capture Available, or a custom Advanced Triggering state. If no
configuration is applied to the ports, thisfield is blank. Capture Available indicates that atrace has
completed, any traffic summary information has been generated, and the trace is ready to be
viewed in TraceView. If acaptureisavailable, the length of the capture will be displayed in the
status bar below the menu bar. When different ports have different states, “mixed” is displayed.

Link Speed

Showsthe link speed for all portsif the link speed isthe same. If the link speed is not the same for
all ports, thisfield displays mixed to indicate mixed data speeds within the link. If
auto-negotiation is used, the auto-negotiation is displayed.

If one of the ports goes into an OOB (SAS/SATA only) state, the link speed will display OOB in
progress and the background color of the cell will turn into alight blue. After the OOB has
completed, the cell will be yellow. You can reset the background color by selecting Reset LED’s,
Link Speed Status, and Counters from the View menu.

Signal

Shows the signal regeneration method, Retiming, Passthrough, or Passthrough(Mux) for the link.
If the signal regeneration is not the same for all ports, thisfield displays mixed to indicate mixed
signal regeneration within the link.

Figure 6: Link Monitoring in Port Status View

|:’;..H_;| a5 Link - 1 @ @ 0.00MBfs Stopped Quk OF Ban,.. Passthrough
% SAS Port(1,2,7) @ @ 0.00MBfs 0% Stopped Qut Of Ban..., Passthrough
LB 5AS Port(1,2,8) @ @ 0.00MB)s 0% Stopped Out Of Ban.., Passthrough

SFP and Power Monitoring in Port Status View

Some optional columns are available in the status view to obtain general information about SFPs

and to monitor the transmit and receive power for ports. These columns only display if you select
them by customizing the columns as described above. The default isto not display SFP diagnostic
fields.

The columns shown under SFPs only contain information for optical SFPs only. N/A is shown for
SAS or copper SFPs, or the field may be blank.

The columns shown under 40G SFPs are for optical 40G SFPs. A set of diagnostic status fields
are available for each of the four 40G portsin an Xgig1000 chassis.

Power levels can indicate if signal levels are not strong or have degraded due to the
optical-electrical-optical pass-through process when the signal is passed through multiple
analyzers or taps.

22

Xgig Analyzer User’'s Guide



Launching Xgig TraceControl Chapter 2, Getting Started with Xgig TraceControl

SFP diagnostic status fields take some time to show values. Allow at least 5 seconds for valuesto
display in these columns, especialy if you have many portsin the domain.

SFP RxPower
Shows the current power level for the receive port on the SFP. If no power level isreported by the
SFP, thisfield will show N/A.

SFP TxPower
Shows the current power level for the transmit port on the SFP. If no power level isreported by the
SFP, thisfield will show N/A.

SFP Make
Shows the vendor name of the SFP for each port. If no vendor is reported by the SFP, thisfield is
blank.

SFP Model
Shows the model number of the SFP for each port. If no model number isreported by the SFR, this
field is blank.

Error Monitoring in Port Status View

Some optional columns are available in the status view to obtain information about different types
of errors, for example, frame errors, phy errors, SAS/SATA errors, PCleerrors, etc. These columns
only display if you select them by customizing the columns as described above. The default isto
not display errorsin Port Status view.

Link Status View

The Link Status panel shown in TraceControl’s main window is a duplicate of the Link Status
panel on the Lane Control tab of TaceControl’s Configuration Manager. See “Lane Control” on
page 151 for details about the information shown on this panel.
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Figure 7: Link Status View
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Capturing Traffic

To capture traffic and create atrace, follow the steps below.

Starting a Capture -, Capture =

Create adomain of ports to use. See “Creating a New Domain” on page 47 for information on
creating domains. Using the pull-down arrow, captures can be started in different modes for buffer
segmentation. See “ Segment Capture Options” on page 154 for more information.

Press the Start button. Xgig TraceControl displays a window showing the progress of the capture
for al analyzer portsin the domain. The percentages should change if data streams are present. If

there is no movement, check the following:

» Make surethat the link speed is set properly for al analyzer ports. An analyzer port with the
wrong link speed will not collect data.

* Make surethat you have configured any filtersin the rd Configuration Editor correctly.
Filters can be set up that eliminate all data.

» Make surethat you have configured any triggersin the o Configuration Editor correctly.
Triggers can be set so the module immediately triggers.

Trigger/Stop Xgig Captures from the Command Line

A utility exists to Trigger or Stop captures at the Xgig chassis from the command line of remote
clients. The domain being triggered/stopped needs to be created using TraceControl. However, the
utility does not have to be installed or run on the same machine as TraceControl. See Appendix D,
“Xgig Chassis Trigger/Stop from the Command Line” for complete information.
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Stopping a Capture O st -
After starting, you may manually stop the capture if the trigger condition does not occur.

After stopping, you can view traffic within the hardware buffer by launching TraceView.

Saving a Trace to a File

After stopping a capture, you can save the trace to a file name and path of your preference by
clicking the Save Trace ™ button in TraceControl’s main window menu bar or by selecting
Save Trace... from the File menu. You can choose to save the trace data from all ports or just
selected ports.

Figure 8: Save As Dialog Box

N Save As -

Select Port Pair(s) to Save:

Savein: | | Documents v | QT E-
Port
= Mame - Date modified Type 3AS Port{1,1,1) & SAS Port(1,1,3)
&}*.- 105U 2/6/2015 12:57 PM File folder SAS Port{1,1,3) & 5AS Port(1,1,4)
Recent places SAS Port(1,1,5) & 5AS Port(1,1,8)
SAS Port{1,1,7) &5AS Port(1,1,8)
Desktop
=
Libraries
This PC
@ £ 1]} >
File name: |mece tap W | | Save |
MNetwork
Save as type: |Tmce Group Files (“tap) v | | Cancel |
| Select Ports | | Select All Ports

To save selected ports, click the Select Ports button below the Save button which displays the
Select Port Pair(s) to Save list box. A dialog box is displayed to allow you to specify the name of
the saved tracefiles.

When the trace files are saved, a sub-directory is also created with the same name followed by
“.tgd” and the trace files are saved into that sub-directory. As an example, if you name the trace
file“MyNewTrace”, asub-directory named “MyNewTrace. tgd” isadded to the directory where
you chose to save the files. Saving the trace files to a sub-directory allows you to copy or zip the
sub-directory to share all of the required files for the complete trace with your associates. The
following restrictions are imposed when saving atrace file:

* No other directory with a".tgd" extension is allowed in the selected path.

» Once atrace file has been saved in adirectory, no other trace file with the same name can be
saved into that directory. If athe same name exists, an error message is displayed asking you
to select adifferent path or a different name.
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To save multiple segments, select Save Traces from Segment Range... from the File menu. A
dialog box appears to select the range of segments to save. Then, another dialog box appears to
allow you to specify the name of the saved trace file(s).

Save All Traces Captured on Segment Ra x|
Save all traces captured from segment I 1 :I ko I"r :I

Cancel |

When saving arange of segments, the end segment number cannot exceed the number of segments
available in the current capture buffer segment configuration. If a segment in the specified range
does not contain data, the segment is not saved. An information message will display at the end of
the save operation to notify you that some segments were not saved. If the option Do not show
this warning again is checked in a previous appearance of this message, the message will not
display. For each segment, the trace name is appended with an identifier indicating the segment

number (_segl, seg2, etc.).

For example, assume you are saving segments 1 through 4, and segment 3 does not have any
capture data. The trace name you have provided isnewtrace. Thefollowing saved trace files will

be created:

newtrace segl.tgp and will be saved in a subdirectory named newtrace segl.tgd
newtrace seg2.tgp and will be saved in a subdirectory named newtrace seg2.tgd
newtrace seg4.tgp and will be saved in a subdirectory named newtrace seg4.tgd

If you are using an Xgig5000 or an Xgig1000, and you have a USB device connected to the
chassis, the following options are available for saving traces. Save Trace to Chassis USB... and
Save Traces from Segmented Range to Chassis USB... These options are identical to those
discussed above. The only difference is the Save As dialog box. The“Savein” list view showsall
connected USB drives within the sync group. This alows you to save a capture on any chassisin
the sync group even though the ports do not reside in that chassis.

Thedialog box showsthe volume name of the drive, the chassis name whereit is connected, the IP
address of the chassis, the total size of the drive, the space available for saving, and the file system
of thedrive.

Note: If your external USB drive prompts for aHW installation, it will not be usable on the
=»| Xgig chassis. Only those drives that will operate with the standard USB storage class system
drivers without prompting for a HW install will operate on the chassis.
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Figure 9: Save Trace to Chassis USB
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The Show Ports button opens the Port Selector list like the regular Save As dialog box does.

PCapNg Files Format Option for Save

TraceControl supports traces being saved as PCapNg (PCAP Next Generation) files so that they
can be used by applications other than Xgig Analyzer. Only Ethernet files can be saved to the
PCapNg format. These files are saved with the .pcapng file extension.

Surveyor Format Options for Save

Gigabit Ethernet captures can be saved as Surveyor format files. Our Surveyor application can be
used to open and view the decodes. To save the trace in Surveyor format, use the Save As type:
box in the Save As dialog box and select Surveyor Histogram Files (.hst) or Surveyor Capture
Files (.cap) asthefiletype.

When saving as a .cap file, TraceControl may save the trace as multiple files. More than one .cap
fileis created when the total number of bytes converted exceeds 512MB. Subsequent files will
have asimilar file name as the first converted file with a number in the file name. For example, if
you save atrace as temp_GE.cap where the trace contains 1250M B, the save resultsin three files
named in the following format:

temp GE.cap
temp GE 0536870928.cap
temp GE 1073741864 .cap

Launching Other Applications

You can launch Xgig TraceView and Xgig Expert from the Xgig TraceControl window. Simply
click these program icons in the TraceControl toolbar, or select an application from the
Application menu.

Xgig TraceView ; |

Once the Trace Buffer contains data or atrace fileis saved, Xgig TraceView can be launched to
view the decode of events contained in the analyzer hardware buffer or the trace file. Select the
Xgig TraceView icon.
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Xgig Expert ﬁ

Once the Trace Buffer contains data or atrace file is saved, Xgig Expert can be launched to view
expert information for the trace. Select the Xgig Expert icon.

Surveyor ﬁl

If Surveyor isinstalled on the client computer, Xgig TraceControl can convert a GigE capture and
launch Surveyor to view the converted capture. The Surveyor icon is hidden by default when you
install the client application. To display it, use the Show/Hide feature as described above.

Domains, Links, and Sync Groups

A Sync Group isasingle chassis or multiple chassis that can be time-synchronized. The Sync
Group can be controlled as a single entity through Xgig Analyzer software. A Sync Group can be
established with multiple analyzer chassisif the chassis are properly concatenated using the
Cascade ports on the chassis.

A domainisalogical set or subset of ports that belong to the same Sync Group. A domain must
contain an even number of hardware analyzer ports. Thus, alogical domain is an even number of
analyzer ports between 2 and 64. The actual maximum number of physical portsis determined by
the number of chassis concatenated together, the number of blades in each chassis, and the port
density of each blade. The physical maximum is four chassis, with four blades, with four ports on
each blade, for a maximum port count of 64.

Links are an aggregation of port-pairs. Port-pairs are alogical subset of alink, and links are a
logical subset of domains. It is not required to use links; they are only required when you need to
group more than one port-pair to carry the datafor asingle physical address, such asin wide-port
SAS. SAS ports can be configured as awide port that lets multiple SAS connections (typically
four) be treated as one SAS address. In Xgig Analyzer, the multiple port-pairs that comprise the
wide port SAS data pipe are configured into alink, which allows analysis of the four ports as a
single data stream. Links are available for all protocols. For SASlinks, al portsin alink must
reside on the same blade. For FC, ports from different 4G and 8G blades can be grouped together.
For GE, ports from different 10G blades can be grouped together.

The Sync Group Domain(s) arealists al the domains that have been created using the
TraceControl and Maestro programs (even those created by other users). When you first open
TraceControl, no domain exists.

Tracesarestarted and stopped for adomain, not for a port. Configuration can be performed
on an entiredomain, an individual port, or a collection of ports. Ports within adomain can
look for different eventsto capture, and can be set to trigger by different events. However, all ports
within a domain have the same trigger mode and are triggered at the same time by the trigger
event.

Configuration files can only be saved for domains, not for individual analyzer blades or ports.
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Select Ports for Domain Creation Dialog Box

Ports are selected for a domain using the Select Ports for Domain Creation dialog box. Press the
Create Domain button on the toolbar to bring up the dialog box. The dialog box indicates the
type, availability, and status of ports. It also allows you to name the domain or blink the front panel
LEDs of ports on an Xgig chassis. The three areas on the |eft of the dialog box can be resized as
needed by clicking the splitter bar between the areas to make them different sizes.

Figure 10: Select Ports for Domain Creation Dialog Box

- Select Ports for Domain Creation

Address |XGIGSIM—E (10.75.55.65)

Sync Group(s)

TS

TECHSUPPOR...  XGIGSIM-8 HGIGEK-MINH-3
10.75.55.60 10.75.55.65 10.75.55.78

- .

<€

Sync Group Domain(s)

New Domain

= & My Domain (1,2.1)
-6 XGIGSIM-8
B-1%5; SAS Link - 1
B SAS Port(1.2.1)
By SAS Port(1,2.2)
By SAS Por(1,2.3)
B SAS Port(1.2.4)
By SAS Fort(1,2.5)
By SAS Por(1.2.8) -
@ SAS Pott(1.2.7) 2

B2

JDSU
Xgig

XGIGSIM-8
10.75.55.65

< E2

Port LEDs Domain Specification

Password Blink Name My Domain (1.2,1) [ CreateOffline || Refresh |

’ Create and Lock ] [ Cancel ]
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To select Sync Groups on a different subnet, enter the |P Address or DNS name in the Address
field and press Discover (top of the dialog box). The specific Sync Group you requested and all
other Sync Groups on the same remote subnet will be added to the left panel.
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If you are an Administrator on a Microsoft Windows system with Windows Firewall enabled and
you open the Select Ports for Domain Creation dialog box of TraceControl for the first time, the
firewall will prompt you to unblock xgig-tracecontrol.exe. Click Unblock to add
xgig-tracecontrol.exe asafirewall exception to alow the other Sync Groupsin the same
subnet to be discovered. If you are a Standard User, you will need the Computer Administrator to
unblock xgig-tracecontrol.exe. Thisaso appliesto the corresponding “discovery” dialog
box of TraceView (xgig-traceview.exe) and Expert (xgig-expert .exe).

For Microsoft Windows Server operating systems, Windows Firewall must be disabled to alow
the other Sync Groups in the same subnet to be discovered irrespective of whether you are an
Administrator or a Standard User.

Sync Groups, Domains, Links, and Ports

All Sync Groups discovered on the local subnet are displayed in the upper left panel. When you
select a Sync Group, its chassis, blades and ports display in the right panel showing all available
ports. If multiple chassis are cascaded to form a Sync Group, the name and address of the master
chassis within the Sync Group displays in the Sync Group(s) area. The addresses of dave chassis
cascaded to the master do not display. However, you can use the name or address of aslave chassis
in the Address field described above to discover a Sync Group on a subnet.

Sync Group|z]

»

L&B-3 #GIGGEOFF
10.7.0.193 10.7.0.153

S

#GIG-2
10.7.0177

The Sync Group Domain(s) arealists all the domains that have been created using the
TraceControl and Maestro programs (even those created by other users). Only one domain can be
selected and used per TraceControl application. Once you select adomain and lock ports, if the
domain contains ports within another domain in thelist that are not locked, that domain is del eted.
Users can create a maximum of eight domains in a Sync Group. Each domain within the Sync
Group is shown as a hierarchical structure, showing al chassis, al links, and al ports that
comprise the Domain.

Sync Group Domainz]
-4 My Domain [1.1.1]
..... & My Domnain [1,4.1]
8 MyDomain
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The New Domain arealists adomain that is being created without being connected (or locked) to
the hardware. Click a port-pair in the Port Viewing and Selection areato start the process. Only
one domain can be created in this area per TraceControl application. Once you select the domain
and lock ports, the domain will be added to domains that are stored on the Xgig chassis and will
appear in the Sync Group Domain(s) area.

The new domain within the Sync Group is shown as a hierarchical structure, showing all chassis,
al links, and al ports that comprise the Domain. Chassis are automatically added to the domain
hierarchical structure by selecting ports from that chassis. You can add more ports to a chassis by
selecting ports (port-pairs) in the Port Viewing and Selection area. Click a chassisto add all ports
within the chassis to the domain.

Links are an aggregation of port-pairs. FC and GE port-pairs are included in a domain without
being assigned to alink. However, you can drag FC or GE port pairsinto alink. TraceControl
assigns newly added SAS/SATA portsto new or existing link according to aformula, as described
in the note on page 33.

Add links by right-clicking the chassis and choosing Add Link. Ports can be added to alink by
dragging the ports on a blade to the link on that blade, from the New Domain area. Links can be
renamed by right-clicking on the link and selecting Rename Link.

Mew Damain
Ea e
-4 DEV-5
= Link - 1
By sas Porl,33)

By 545 Por{1,3.4]

3

Important: It is not required to create wide links (more than one port-pair in alink) unless
you need to aggregate ports into asingle address, such as for wide-port SAS.

Other context menu options are available for link manipulation in the New Domain area.

Create one link per blade
Select a chassiswith SAS ports from the New Domain area, and right click this option. Ports from
the same blade that span more than one link are moved to occupy asingle link

To move a port-pair on a blade to a different link, drag-and-drop the SAS port-pair to the desired
link.

Create one link with all ports
This option is available when the FC or GE ports in the same chassis are similar to each other, for
example, they aredl 1G GE.
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Port Viewing and Selection

Xgig

LAB-4
10.7.0171

The dialog box displays an icon for each port, arranged as they physically exist within the Xgig
chassis. To select aport, click the port. Ports are always selected in pairs, so the port and remaining
port of the port-pair are selected. Click ports again to remove them from the domain.

Selected ports have a blue background; unselected ports have a white background. Note that you
must also have the appropriate license purchased to use a port for a specific protocol. See
“Licensing for Xgig Multi-Function Blades’ on page 44.

The icons change as the selection, availability, and type of each port changes. Ports are shown
individually but have the same status for each port in a port-pair. See “Chassis, Blade, Port, and
TTL Selection” on page 38 for information on the display of port icons.

Ports for the Xgig 3 and 6 Gigabit SAS/SATA Wide-Port/4x blades and the Xgig5000 12G SAS
blade display somewhat differently. Ports are grouped into two banks of four. The first port in the
left bank islogically associated with the first port in the right bank to form a port-pair. Port-pairs
on the blade can be selected individually as narrow links or together as part of awide link.

Xgig
DEW-B
10.11.7.109

Note: The 6 Gigabit SAS/SATA Multi-Function System (Xgig-LXP) and the 6 Gigabit

=»>| SAS/SATA Multi-Function blade each have four ports although eight ports are shown in the
chassisview asin the Wide-Port 4x blades, and the port pairs are arranged in the same pattern
as the Wide-Port 4x blades. The four non-operational ports are displayed as blank with a
diagonal line through them as shown below.
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40G ports are made from eight 10G ports merged into 40G functionality and displayed as two
ports.

When you select awide-port/4x blade or any combination of portsin awide blade, all of the
selected ports are put into awide link. Click the wide-port/4x blade to add all portsin the blade as
awide-port link to the domain.

When you click the chassisto select all of the ports, ports in each wide-port/4x blade are placed
into asingle, separate wide-port/4x link. If there are other SAS ports in the selected chassis, these
ports will be placed into another single wide link.

Note: The portsin the New Domain area are synchronized to the port selection in the Port
=»| vViewing and Selection area. Make sure you have selected al portsin the Port Viewing and
Selection area before customizing links, as the links return to the default configuration when
you modify the port selection. Every time the port selection changesin the Port Viewing and
Selection area, the New Domain tree gets re-populated with chassis, links, and ports, and the
links are recreated using a default algorithm.

The agorithm for creating the default configuration for linksis as follows:

1.SAS/SATA, FC, and GE ports are grouped together consecutively into links of up to 8 ports.
2.Within each domain, links are named consecutively Link - 1, Link - 2, etc.

3.SASlinks are named SAS Link - 1, SAS Link - 2, etc.

Dialog Buttons and Naming a Domain

Authentication “Port LED = Diomain Specification

Password I Blink. | Mame lM_l,l Damain Create Offline | Refresh |
Stop | Reconnect | Create and Lock | Cancel |

If you are not logged into the Sync Group that contains the resources in the domain, use the
Password field to login. Login isonly required if the Sync Group is password protected. When
you create a domain, the domain is given a default name based on the first port in the domain.
Provide a unigue name by typing in the name in the Name field.

Important: It isgood practice to use aname other than the default for adomain, especially in

@ anetwork environment where many users may access the Xgig chassis. A user-defined name
will allow you and other users to quickly identify domains. This can be critical to protecting
captures when running TraceControl in disconnected mode. See “Persistent Domains
(Running Disconnected)” on page 49 for more information on running captures disconnected
from TraceControl.

The following buttons are available:

* Blink
Causes the LEDs for the selected portsto blink. LEDswill blink for forty seconds or until the
stop button is hit.

e Stop
Causes the LEDs to stop blinking.
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* Reconnect
Reconnects TraceControl to the blade hardware and brings up the TraceControl main window
to display a status of al ports for the current domain.

* Refresh
Updates the status of blades and portsin the right panel and available hostsin the left panel.

* Create Offline
Establish the new domain without locking the ports for use. This allows you to create a new
domain, even if the ports included in the domain are locked by another user.

e Create and Lock
Exit and establish the new domain, applying alock to all port-pairs selected for the domain.

e Cancel
Exit without establishing the new domain.

Dual NVMe System Sync Group

The Dual NVMe system can be setup to the equivalent of two Gen3x2 independent drives. The
setup uses two chassis on a single sync group along with the SFF-8639 Backplane Interposer set
up inits Dual Port configuration. (Refer to the Xgig1000 PCle Interposers Hardware Guide.)

Both chassis must be connected to the LAN and they must have the same Appkit installed on
them. Both chassis and the interposer must have power. When rebooting both chassis, the Cascade
In/Out LEDs will flash for a couple minutes until they settle with Cascade Out ON on the top
chassis, and Cascade In ON on the bottom chassis (if not, unplug/re-plug the LAN cables on both
chassis, or reboot again).

When both chassis successfully come up as asingle "sync group”, then TraceControl's "Create
Domain" dialog box shows both chassis stacked together:

Controlling the Chassis using a USB Connection

Asaalternative to controlling the chassis using an Ethernet connection, Xgig Analyzer supports
controlling the chassis by connecting the computer to a chassis using a USB cable.

Note: Thisfeatureis currently only supported for use by the Xgig Analyzer software.
Xgig Maestro software products do not currently support this feature.

Note: To control the chassis using a USB connection, you must upgrade the chassis software
to the most recent software version. Refer to “ Chassis Software Upgrade” on page 51 for
instructions on upgrading the software.
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Using aUSB cable (Type A to Type B connectors), connect the host computer to the Xgig chassis
front panel USB connector. Attach the cable's Type A connector to the computer; attach the
cable’s Type B connector to the chassis.

-~ Type A - To Computer
J Type B - To Chassis

With Xgig Analyzer started and aUSB cable connected from the computer running Xgig Analyzer
to the chassis, once the Analyzer client detects a chassis connect to the USB port, a switchis
displayed in the Select Ports for Domain Creation window as shown in Figure 11. Select this
switch to turn the USB connection on.

Figure 11: USB Switch in the Select Ports for Domain Creation Window

- Select Ports for Domain Creation

Address |XGIGSIM-E (10.75.55.65)

Sync Group(s) T T
) XGIGSIM-8
TECHSUPFOR..  XGIGSIM-E8  XGIG5K-MINH-3 10.75.55.65

10.75.55.60 10.75.55.65 10.75.55.78

- - =~

Sync Group D

[£3

New Domain

= & My Domain {1,2,1)
=@ XGIGSIM-E
=55 SAS Link - 1
By SAS Port(1.2.1)
By SAS Port(1.2.2)
By SAS Port(1.2.3)

>

By SAS Port(1.2.4) v[[< |

Part LEDs Domain Specification
Password Blink Name [Ny Domain (1,2.1) [ CresteOffline ||  Refresh |
[ Cresteandlock || Cancal |
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When the switch is selected to turn the USB connection on or off, a Sync Discovery on the chassis
istriggered destroying all the domains and restarting all the server applications. An information
box is displayed advising you that the current chassis port will be disabled, all client applications
will be disconnected, and any traces captured in the chassis buffer will be lost. You must select the
OK button to compl ete the control port change.

Enabling USB Connection -

Enabling the USE connection will disable the chassis Ethernet port for

! . the Xgig client applications communication. All client applications will
be disconnected and any traces captured in the buffer may be lost. This
operation will take a few seconds to complete,
Are you sure you want to continue?

| OK | | Cancel |

If ports on the chassis are locked by another application, a message will be displayed asking to
unlock al ports before changing the USB mode.

Refer to Figure 12 to see that once the switch is on (1) and the USB connection has been
established with the chassis, the connected device icon in the Sync Group(s) pane of the Select
Ports for Domain Creation window changes to reflect that it is connected with the USB. Note the
icon now displays the USB symbol (2).

Also, previoudly, the label for the icon displayed the | P address, however, it now displays a
number starting with “127.127.” to show that it isa USB identifier (2). This number is also shown
in the address bar and in the pane with the USB switch (3).
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Figure 12: Select Ports for Domain Creation Window with USB Connected

- Select Ports for Domain Creation

Address |XGIGSIM-E (127.127.84.53)

TECHSUPPORI
10.75.55.60

XGIGSIM-8 G5K-MINH-3
127.127.8453

Sync Group D in(s) 2

Mew Domain
= & My Domain {1,2,1) -
- &9 XGIGSIM-2
-5 SAS Link - 1
By SAS Port(1.2.1)
By SAS Port(1.2.2)
By SAS Port(1.2.3)
By SAS Port(1.2.4) v[[< |
Port LEDs Domain Specification
Password [ Biink Name [Ny Domain (1,2.1) [ CresteOffline ||  Refresh |

[ Create and Lock ] [ Cancel ]

The TraceControl window also displays indications that the chassis is connected via USB as
shown in Figure 13.

Figure 13: TraceControl Window with USB Connected

A4 Xgig TraceContfol - [USB - XG5 1K21450004/My Domain (1,1,1)] - Untitled
HEM
-1 | LS [8] 4 SEE S

File Edit View Hardware Application Tools
f [33"_ Capture - _*; - Segment 1

ranected to My Domain (1,1, 1) Stopped, no trace available for viewing

ame BfW F/P DataRate Strip Chart Buffer Filled % State Link Speed Signal

x My)pomain (1,1,1)

j ¥GEIG1K21450004
By FCPort(1,1,1) @ @& 0.00MBjs [ o% | stopped Mo Signal Passthrough
By FCPort(1,1,2) @ @ 0.00MBjs [ 0% |stopped Mo Signal Passthrough
% FC Port(1,1,3) @ & 0.00MB/s _ Stopped Mo Signal Passthrough
By FCPort(1,1,4) @ @& 0.00MBjs [ 0%  |stopped Mo Signal Passthrough

You can click the Connect button to reconnect in USB mode aswell. If the chassisisno longer in
the USB mode, it will try to set it after warning you if there are captures till in the buffer. Note
that if the USB cableis disconnected or the client computer is shutdown, the chassis will go back
into Ethernet mode.

Because the X gig Web Utility is not supported over USB, you need to use the Xgig remote
administrator. Refer to your chassis hardware guide.
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Setting Cable Lengths for Interconnected Chassis

You can specify the length of the sync cable(s) between chassisif you are required to use sync
cables other than the ones provided with a chassis. Chassis can only sync using straight through
RJ-45 cables and the Cascade In and Out ports on the Xgig chassis. The minimum valueis 1 foot
and the maximum value is 100 feet. If authentication is enabled, you must provide the Xgig
password prior to setting the cable length. Providing the proper sync cable length(s) is essentia to
ensure that the captures are properly time-aligned.

Provide the Correct
Cable Length

Chassis, Blade, Port, and TTL Selection

The dialog box displays an icon for each port, arranged as they physically exist within the chassis.
The icons change as the selection, availability, and type of each port changes. Ports are shown
individually but have the same status for each port in a port-pair. You can also select TTL In and
TTL Out to set actions for external triggering.

Port, Blade, and Chassis Description

When you pass the cursor over aport, blade, or chassis, a“tool tip” displays information about the
port, blade or chassis. Also, if you right-click any port or blade, aPort Description or Blade
Description button appears, and when you right-click a chassis, a Chassis Description context
menu item appears. Clicking this button or menu option opens a dialog box containing all the
information about that port, blade, or chassis.

Port Types

pE K
* Analyzer Port %

Indicates that the port-pair is configured to operate as a Fibre Channel Analyzer, Gigabit
Ethernet Analyzer, SAS/SATA, or PCle Analyzer port. Right-click or pass the mouse over the
port to see if the port is for Fibre Channel, Gigabit Ethernet, SAS/SATA, or PCle.
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e Jammer Port /v/

Indicates that the port is configured to operate as a Jammer port. Jammer ports cannot be
selected within TraceControl. If you have the proper license, you can change the port function
to be a Fibre Channel, Gigabit Ethernet, or SAS/SATA Analyzer port.

e BERT Port
Indicates that the port is configured to operate as a BERT port. BERT ports cannot be selected
within TraceControl. If you have the proper license, you can change the port function to be a

Fibre Channel or Gigabit Ethernet Analyzer port.

AT
* Generator Port [

Indicates that the port is configured to operate as a Generator port. Generator ports cannot be
selected within TraceControl. If you have the proper license, you can change the port function
to be a SAS/SATA Analyzer port.

* Load Tester Port f.?:
Indicates that the port I1s configured to operate as a Load Tester port. Load Tester ports cannot
be selected within TraceControl. If you have the proper license, you can change the port

function to be a Fibre Channel or Gigabit Ethernet Analyzer port.

Rl bl

* Delay Emulator Port [i]h|
Indicates that the port is configured to operate as a Delay Emulator port. Delay Emulator ports
cannot be selected within TraceControl. If you have the proper license, you can change the
port function to be a Gigabit Ethernet Analyzer port.

* Unknown Port
Indicates that the floating Jammer license dongle has been removed, and the Jammers have
been terminated. In this case, the port icons turn white to indicate that the ports have changed
to an unknown state. From this state, the ports can be configured to operate as any other
licensed function.

Port Selection and Other Indicators

e Selected (port icon background is Blue) ﬂ
Indicates the port is selected as part of the domain. You can select a port that islocked or has
triggered and assign it to a domain. However, you may not be able to lock the port or start a
capture if the port islocked by another user.

DEDEY

* Unselected and Unlocked (port icon background is White) | &
Indicates the port is not selected as part of the domain and is not locked by another user.

* Locked (lock appearsin the port icon) %
Another user or another instance of TraceControl owns the port-pair. The port-pair is
unavailable for capture.

e Port Triggered g
Indicates that data received on this port has triggered the ports of the domain.

e Port Locked and Triggered
Indicates that data received on this port has triggered the ports in another user’s domain. The
port is locked by another user.
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e License Missing ?
Indicates that the license key for this port isinvalid or missing. The port is not usable until a
proper license key is entered. The licensing for different functionsis entered using the Xgig
Web Utility. See“Licensing for Xgig Multi-Function Blades’ on page 44 for more
information.

Xgig Port Selection by Chassis or Blade

Ports are displayed within blades, and blades are displayed within chassis. Port-pairs are the unit
that is added to the domain selection. As a shortcut for all Xgig chassis, you can select a chassis
and add al its ports to the domain by clicking on the Viavi logo above the chassis hame. You can
also click the blade area surrounding ports to add all the ports in the blade to the domain.

Select TTL In or TTL Out Tl'rllli_ _ ,;._-.‘__-._ .-Hi-

Each chassisin the Port display hasaTTL IN and aTTL OUT port, representingthe TTL In and
TTL Out ports on the chassis. A physical connection to pass trigger information between two
systems must be established using a BNC cable for Xgig or an MCX cable for Xgig5000 and
Xgigl1000 to use this feature. To use the chassis as the sending device, you must connect the TTL
Output port of the chassis sending the external trigger to the receiving device. To use the chassis as
the receiving device, you must connect the TTL Input port of the chassis receiving the external
pulse to the external sending device.

Caution: Improper connection of BNC or MCX input and output cables can cause serious
damage to the system. Please double-check to make sure that the TTL Input port and/or TTL
Output port of a chassis are properly connected to other JDSU devices or blades.

Select TTL Out

Select the TTL OUT icon for the chassis sending the trigger. If the cabling is correct as described
above, the selected chassis will send the pulse when the trigger condition is met for the current
domain. At least one port-pair of the current domain must be on the chassis cabled to send the
external TTL pulse. Check the TTL Out check box inside the overview pane of the Capture and
Trigger Setup tab to activate TTL Ouit.
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Select TTL In

Select the TTL IN icon for the chassis receiving the trigger. You can set the action to occur in the
Capture and Trigger Setup tabinthe Configuration Editor window. At least one port-pair of the
current domain must be on the chassis cabled to receive the external TTL pulse. For TTL IN, the
configuration for all the portsin the domain are re-initialized to stop capture after trigger. Check
the TTL In checkbox in the overview pane of the Capture and Trigger Setup tab to activate TTL
IN.

connection of the BNC cablesfor Xgig or MCX cables for Xgig5000 or Xgig1000 as well as
selection of the TTL OUT or TTL IN port in the TraceControl software. For domains that
span multiple chassis, atrigger condition for ANY of the portsin the domain will cause the
TTL pulse to be sent, as long as one of the port-pairs of the domain exists on the chassis that
is cabled to send the pulse. For domains that span multiple chassis, an incoming external
pulse will stop ALL of the portsin the domain, aslong as one of the port-pairs of the domain
exists on the chassis that is receiving the pulse.

@ Important: Selection of the chassis to send/receive a TTL pulseisafunction of the proper

Changing Port Functions

For Xgig Multi-Function Blades, except the 6G SAS/SATA blade and the 10G blade, you can
change the function of a port on the blade if you have alicense for multiple functions. The
following functions are currently supported:

*  Fibre Channel Analyzer

» Gigabit Ethernet Analyzer
» SAS/SATA Anayzer
 PCleAndyzer

*  Fibre Channel Jammer

» Gigabit Ethernet Jammer

» SAS/SATA Jammer

» Fibre Channel BERT

» Gigabit Ethernet BERT

* SAS/SATA Generator

* Fibre Channel Load Tester
* FCoE Load Tester

» Gigabit Ethernet Delay Emulator

The 3G and 6G Xgig SAS/SATA blade supports SAS/SATA Analyzer and Jammer. The 6G Xgig
SAS/SATA blade al so supports SAS/SATA Generator functionality. The 8G Fibre Channel blade
only supports Fibre Channel Analyzer, BERT, Load Tester, and Jammer functions. The 10G blade
only supports Fibre Channel Analyzer, Gigabit Ethernet Analyzer, 10GigE Load Tester, and
10GigE Jammer.

The following are supported on the X gig5000:
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* The 10G IO blade supports Ethernet Analyzer and Load Tester functions.
* The 12G SAS blade supports SAS/SATA Analyzer, Jammer, and Generator functions,
* The 16G FC blade supports FC Analyzer, Jammer, and Load Tester functions.

The Xgig1000 12G SAS blade supports SAS/'SATA Analyzer, Jammer, and Generator functions.

The Xgig1000 4 Port and 8 Port 10G/16G systems support the Analyzer, Jammer, and L oad Tester
functions at 10.3125 Gbpsin the 10 Gigabit Ethernet protocol. Analyzer and Load Tester are
supported in Analog Passthrough and Digital Retime. Jammer is supported in Digital Retime only.
These systems al so support the Analyzer, Jammer, and Load Tester functions at 4.2500, 8.5000, or
14.0250 Gbps in the Fibre Channel protocal.

The Xgig1000 8+2 Port 10G/16G/40G system'’s eight SFP ports support the Analyzer, Jammer,
and Load Tester functions at 10.3125 Gbpsin the 10 Gigabit Ethernet protocol. Analyzer and Load
Tester are supported in Analog Passthrough and Digital Retime. Jammer is supported in Digital
Retime only. The SFP ports also support the Analyzer, Jammer, and Load Tester functions at
4.2500, 8.5000, or 14.0250 Gbps in the Fibre Channel protocol in Analog Passthrough or Digital
Retime. The two QSFP ports support the Analyzer function at 41.2500 Gbps in the 10 Gigabit
Ethernet protocol in Analyzer Passthrough only.

The Xgigl000 2 Port 10G/40G system’s two QSFP ports support the Analyzer function at 41.2500
Gbpsin the 10 Gigabit Ethernet protocol in Analyzer Passthrough only. The two QSFP ports can
be used as eight SFP ports at 10.3125 Gbps by using two one-to-four break out cables (one for
each QSFP port) with male QSFP and female SFP connectors. See the Xgig1000 Hardware Guide
for more information.

The Xgig1000 PCle system has two CXP ports (16 lanes), which support the Analyzer function at
2.5,5.0, and 8.0 GT/sin the PCle protocol in Analog Passthrough only. This system supports a
trace buffer of 32GB upstream and 32GB downstream per port.

The Xgig1000 4 Port 25G/32G system is afixed blade chassis that houses one Xgig 25G/32G
blade with four ports (two links). The Xgig1000 4 Port 25G/32G system supports:

* Analyzer functions at

» 10GigE (10.3125 Gbps) and 25GigE (25.78125 Gbps) in the Gigabit Ethernet
protocol in Analog Passthrough or Digital Retime. Each Gigabit Ethernet speed (10G
and 25G) requires a separate license.

* 8GFC (8.5 Gbps), 16G FC (14.025Gbps), or 32G FC (28.05 Gbps) in the Fibre
Channel protocol in Analog Passthrough or Digital Retime.

* Analog Passthrough mode requires separate anal og passthrough adapters. Refer to the
Xgigl000 Hardware Guide for additional information on the adapters.

» 32GB trace buffer per port

The Xgig1000 8 Port 25G/32G system is afixed blade chassis that houses one Xgig 25G/32G
blade with eight ports (four links). The Xgig1000 8 Port 25G/32G system supports:

» Analyzer functions at
* 10GigE (10.3125 Gbps) and 25GigE (25.78125 Gbps) in the Gigabit Ethernet
protocol in Analog Passthrough or Digital Retime. Each Gigabit Ethernet speed (10G
and 25G) requires a separate license.
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* 8G FC (8.5 Gbps), 16G FC (14.025Gbps), or 32G FC (28.05 Gbps) in the Fibre
Channel protocol in Analog Passthrough or Digital Retime.

* Anaog Passthrough mode requires separate anal og passthrough adapters. Refer to the
Xgigl000 Hardware Guide for additional information on the adapters.

» 32GB trace buffer per port

The Xgig1000 10 Port 25G/32G/50G/100G/128G system is a fixed blade chassis that houses one
Xgig 25G/32G/50G/100G/128G blade with eight SFP ports (four links) and two QSFP ports (one
link). The Xgig1000 10 Port 25G/32G/50G/100G/128G system supports:
* Analyzer protocols and functions:
» Gigabit Ethernet protocol:
* 10GigE (10.3125 Gbhps) and 25GigE (25.78125 Gbps) using the eight SFP portsin
Analog Passthrough and Digital Retime modes.
* 50GigE (51.5625Gbps) and 100GigE (103.125 Gbps) using the two QSFP portsin
Analog Passthrough and Digital Retime modes.
» Each Gigabit Ethernet speed (10G, 25G, 50G, and 100G) requires a separate license.
»  Fibre Channel protocol:
* 8G (8.5 Gbps), 16G (14.025 Gbps), or 32G (28.05 Gbps) using the eight SFP portsin
Analog Passthrough and Digital Retime modes
o 128G (112.2 Gbps) using the two QSFP portsin Analog Passthrough and Digital
Retime modes

* Analog Passthrough mode requires separate adapters. The 8 SFP ports require Analog
Passthrough Adapters; the 2 QSP ports require a Quad Analog Passthrough Adapter. Refer to
the Xgig1000 Hardware Guide for additional information on these adapters.

* Refer to the Xgig1000 Hardware Guide for buffer sizes.

From TraceControl, only Analyzer functions can be used. In the display, ports that have a Jammer,
BERT, Generator, Delay Emulator, or Load Tester function will display, but will not be available
for use. Xgig ports with another function can be changed to an Analyzer function if the port is not
locked by another user and the blade has the proper license.

To change a port function:

1 Select the port you want to change by right-clicking it.

2 Fromthe Use Port(s) as... menu, select the function type you want. If only one function type
isavailable for this port, only one type will be shown.

se Park(s) as... F Analvzer Fibre Channel
Analyzer Gigabit Ethernet

3 Thelist will contain only those functions that have been licensed for the port.

Caution: The change in function does not complete until you create and lock portsin a
domain.
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Note: When selecting a port function for two ports on an FPGA in an Xgig1000 10G/16G or
10G/16G/40G system, adialog box will appear asking you to choose port functions for the
other two ports on the FPGA asall four portsfor an FPGA areloaded at once. The dialog box
only appears when there are two or more port functions licensed for a particular port. You
may choose from one of the following: Ports 1,2 as Jammer Fibre Channel with Ports 3,4 as
Analyzer Fibre Channel; Ports 1,2 as Jammer Ethernet with Ports 3,4 as Analyzer Ethernet; or
Ports 1,2 as Analyzer Ethernet with Ports 3,4 as Analyzer Fibre Channel.

You may check the Do not prompt again check box, and the software will remember your
last selection. When this check box is checked, aPrompt For Unused Port Functions option
will be present in the port context menu.

Licensing for Xgig Multi-Function Blades

Thelicensing for different functionsis set up using the Xgig Web Utility. From TraceControl, you
can only change the function of a port if the blade and port-pair has alicense for multiple
functions. If ablade or port-pair does not have the ahility or the license to change functions, the
options and menusin TraceControl described above will not be available.

For al Xgig, Xgig5000, and Xgig1000 blades, there is a blade license key and, if required, a
license key for each port-pair. The port-pair license key allows specific functions for each
port-pair. The port-pair license is only assigned if port-pairs within the blade are licensed for
different functions. If all port-pairs on the blade have the same functions, only the blade license
key is assigned and used.

The proper licenses are assigned and stored on the blade using the Xgig Web Utility. If the bladeis
moved to a different chassis, its blade and port-pair licenses, and therefore its ability to change
functions, remains the same. In other words, the licenses “follow” the blade and are not associated
with the chassis.

Default Port and Domain Labels

Default names are provided for both ports and domains. For ports and domains, the default name
includes a unique port designation in the form (X,Y,Z). The meaning of X, Y, and Z are defined
below.

X For dl Xgig systems, Chassis Number
Y For al Xgig systems, Blade Number

Z For all Xgig blades, Port Number within the blade

Domain Names

Domains are given default labels in the format My Domain(X,Y,Z). The chassis/blade/port
designation will be the first port in the domain configuration. This provides a unique ID for the
domain. It is suggested that domains be renamed by the user.

You can rename a domain by double-clicking on the domain name or by selecting Rename
Domain from the Edit menu.
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Domain Name Examples:

My Domain(1,1,1) Default name assigned to a new domain whose first port is Chassis 1, Blade 1,
Port 1

John's Test Renamed domain

Port Names

Ports are given labelsin the format AA Port(X,Y,Z) where AA is function of the blade (for
example, FC for Fibre Channel). The function indicator and the chassis/blade/port indicator cannot
be modified.

You can rename a port by double-clicking on the port name or by selecting Rename Port from the
Edit menu. To return a port name to the default, right-click the port name and select Set Default
Port Name.

Xgig Port Name Examples:

FC Port(1,3,4) Fibre Channel; Port 4 on Blade 3 in Chassis 1

GE Port(3,2,2) Gigabit Ethernet; Port 2 on Blade 2 in Chassis 3

FC Port(1,3,2) Fibre Channel; Port 2 on Blade 3 (single chassis)
GETims(2,1,1)  Gigabit Ethernet; Port 1 on Blade 1 in Chassis 2 renamed “ Tims”

Xgig Blade and Port Numbering

The diagram below shows how blades and ports are numbered for the chassis. Blades are
numbered by physical slot number in the chassis. For example, if no blade existsin slots1 or 2, the
blade in slot 3 isstill numbered as blade 3.

Figure 14: Xgig Analyzer Blade Port Numbers
Port Number

(#1)\
N

Blade Number

(#3) \

1 2 3 4 1 2 3 4

Gl B ([ [
1 2 3 4 1 2 3 4

Gl Gl | [

Xgig or Xgig5000 Chassis

The Xgig 3/6 Gigabit SAS/SATA Wide-Port/4x blade and the Xgig5000 and Xgig1000 12G SAS
blades use the same numbering scheme to identify chassis, blade, and port —for example, (1,1,3).
The blade occupies two slots; ablade in the upper two slotsis numbered asblade 1, and abladein
the lower two slots is numbered as blade 2. Blade numbers 3 and 4 are not used.
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For the Xgig 3/6 Gigabit SAS/SATA Wide-Port/4x blade and the Xgig5000 and Xgig1000 12G
SAS blades there are only two physical ports on the blade, and the two ports together compose a
4x widelink. You can only seeindividua port numbers within the wide link (numbered 1 through
8) through Xgig software; a single physical port on the blade has no direct correspondence to the
single logical port number. In the Domain Creation dialog box, the first port in the left bank is
logically associated with the first port in the right bank to form a port-pair. For example, port
number one in the left connector is paired with port number two in the right connector to form a
port pair.

When you use the eight ports on a 10G blade as 40G ports, only two ports are shown. These ports
are numbered 1 and 2.

Figure 15: Xgig Analyzer Blade Port Numbers, Wide-Port/4x Blade

Blade Number 1 Port Numbers Port Numbers
1,357 2,4,6,8

I

v

Y A4 A 4 Y Y Y Y Y
1 | | | 3

Ports 1 and 2 form a port-pair

] ] f
A
I Xgig or Xgig5000 Chassis /

I Blade Numbersy
Blade Number 2 3 and 4 Not Used

Chassis are numbered consecutively as they are cabled in the cascade, beginning with the master
as number one. Figure 16 shows how chassis are numbered.
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Figure 16: Xgig Chassis Numbering
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Example Port Number:
FC Port (4,4,3)

Creating a New Domain

A new domain establishes aset of ports for capturing traces. Domains must exist in the same Sync
Group. If you require another domain, you can launch another instance of TraceControl and create
adomain in that instance.

To create anew domain:
1 Click the Create Domain _' button or select Create Domain... from the Hardware menu.

2 Select a Sync Group from the area on the top left. If aremote chassisis not listed and on
another subnet, enter the name (if a DNS server is present) or |P address of the chassisin the
IP Address field and press Discover. Once the remote chassis appearsin the Sync Group(s)
areq, select it.

3 Inthewindow showing all ports/blades/chassis for the Sync Group, click al ports you want
for the domain. All ports added will display in the New Domain area. The New Domain area
shows the domain as a hierarchical structure, showing all chassis, al links, and al ports that
comprise the domain.

If you use any Xgig chassisin a multi-user environment where some users may have active
domains that are disconnected, check the domainsin the Sync Group Domain(s) area of the
dialog box. Select each domain and seeif any of the ports are part of another domain. You can
elect to use any portsin another domain that are not locked for use. However, these ports may
contain data or be active as a disconnected domain.

4 Skip this step unless you need to create links that aggregate more than one port-pair.

Create any links you want for the new domain. Select a chassisin the New Domain area, and
right-click Add Link. After the new link is created, drag-and-drop al ports onto the link name.
Ports will now appear as a subset of the link in the New Domain area display. Duplicate link
names are not allowed, and the maximum length of alink nameis 64 characters.
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5 Enter the name of the new domain in the Name field at the bottom of the window. A default
name is supplied.

6 Click Create and Lock to connect the domain and load the configuration settings to the
hardware. Click Create Offline to create the domain and not load the configuration settings or
lock the portsin the domain.

Locking Ports for Use @

Locking all analyzer portsin adomain for exclusive use occurs when you start a capture, when
you pressthe Lock button on the toolbar, when you apply hardware settings, or when you click the
Create and Lock button in the Select Ports for Domain Creation window. If another user has
started or locked any portsin the domain, you will not be able lock the ports and an error message
will appear. The error message will let you know the exact portsthat arein use. You can also select
Lock Ports from the Hardware menu to lock ports.

You can start a capture for the current domain if al portsin the domain are not locked by other
users. The start operation will automatically lock the ports for exclusive use.

When ports are locked, the lock icon in the TraceControl main window, shown above, appears
depressed and “ Connected to [domain name]” appear below the menu bar, for example,
“Connected to My Domain (1,2,1)”. When the ports are not locked, the text “Not Connected to the
Domain” appears below the menu bar.

If you try to lock or start a domain that contains ports that are already locked, you will receive an
information message. Thisis also the way to get information about who is locking the ports you
aretrying to select.

Figure 17: Connection Error Message

- &)

Sent the command to the chassis, but the chassis returned the following error:
FC Port(l,1,3) i=s locked by SQA_GEN_XP\SQA on 5QA GEN XP- can't change function.

FC Port(l,1,4) i= locked by SQA GEN XP\SQA on SQA GEN XP- can't change function.
Iry checking other applications for locked ports.

Please try again.

Port Indicator LEDs

Hardware blades in remote chassis come with LEDs that can flash to identify each port on the
blade. When you select specific portsin the Select Ports for Domain Creation dialog box, you
can match these portsto the physical hardware ports. Use the Port LEDs Blink button in the dialog
box or select Blink Chassis LEDs from the Hardware menu to cause all the LEDsto flash for the
port pairs you have selected in the dialog box.
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Persistent Domains (Running Disconnected)

Once created and applied to the hardware, adomain on a sync group (remote chassis) will
continue to exist if you lose network connection, exit the TraceControl application, or connect to
another domain with no portsin common. There are two primary reasons for persistent domains:

* You can continue (reconnect) with any capture or other activity being performed for adomain
in the event that the network connection islost between the client PC and Xgig Chassis.

* You can switch client systems and still be able to work with the same domain.

Although capture oper ations continue to run while disconnected from the TraceControl
application, the portsin the domain are no longer locked for exclusive use. Another user can
lock the ports and use them for another purpose. If your remote analyzer(s) are in a network
environment with many users, it is recommended to run captures while connected, ensuring that
you get the capture you want. You can also use the password capabilities to set up an Xgig chassis
for your exclusive use to guarantee that captures continue to run when you disconnect from the
chassis.

When running disconnected in a network environment, it is strongly suggested that you name
domains clearly. This allows other users to see that domains have been created for ports, and may
prevent them from being allocated for other purposes. Also, if other userslock the ports and use
the same default domain name, you may not have the capture data you expect when you reconnect
to the Xgig chassis.

When you reconnect to an unlocked existing domain on an Xgig Sync Group, any modificationsto
port configurations made prior to the reconnect will be discarded.

In the Port Status View, the software LEDs (B/W and F/P) only update while the ports are
connected in TraceControal. If you disconnect and then reconnect to adomain, the port LEDs will
be reseat.

To disconnect and reconnect to a domain:

1 Create adomain of portsto use. Name the domain so that other users can clearly see that ports
arefor exclusive use. See “Creating a New Domain” on page 47 for information on creating
domains.

2 Apply the domain to the hardware using the Apply Hardware button. |f desired, pressthe
Start button to start the capture. Note that domains can be disconnected and then reconnected
in any state. You do not need to start a capture before disconnecting from a domain.

3 Disconnect from the domain by shutting down the TraceControl application or by selecting
another domain within TraceControl that has no ports in common with the first domain.

4 You can reconnect to the domain from the same client PC or from another client PC running
TraceControl.

a If you arere-launching TraceControl from the same client PC, the last domain started
should reappear in TraceControl. Reconnect by pressing the Lock/Unlock Ports button.

b The Start button will also reconnect to the domain. However, reconnecting using the Start
button will cause the analyzer to restart the data capture if the analyzer is aready
capturing. Any data currently within the ports of the domain will be overwritten. Itis
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recommended to use the Lock/Unlock Ports button to reconnect, as this reconnects to the
domain without performing any actions.

¢ If you are reconnecting to the domain from within the same session of TraceControl,
reconnect using the Select Ports for Domain Creation dialog box. Pressthe Create
Domain button to bring up the dialog box and select the name of the domain from the
Sync Group Domain(s) list. Press the Reconnect button to reconnect to the domain.

d If you are reconnecting from a different client PC, launch TraceControl and reconnect
using the Select Ports for Domain Creation dialog box. Pressthe Create Domain button
to bring up the dialog box and select the name of the domain from the Sync Group
Domain(s) list. Press the Reconnect button to reconnect to the domain.

Network Connections

Remote analyzers do not require a persistent Ethernet LAN connection between the local Xgig
Analyzer software and the remote hardware to operate properly. The remote analyzer will continue
to run if you lose network connection or exit the TraceControl application.

I the network connection islost, you will receive the following message.

Figure 18: Unexpected Error Occurred

Unexpected Error Occurred @

The network connection closed either because:
! E - the chassis is out of reach and the local operating
system closed the socket.
- the chassis server software dosed for unexpected
rE3s0ns.
- the chassis was not responding for several minutes,

When the connection is dosed, the remote server unlocks the ports
allowing others to use them. You can use TraceControl to attempt to
reconnect to the remate server by pressing the lock button, If you
can reconnect to the remote server then your capture, if any, wil

be preserved and depending on the configuration loaded on the ports
may still be running if the ports were running at the time of disconnect.

If the remote server remains unreachable, check your network connection,
Check the state of the network and all network cables, then attempt to
ping the remote server, If the remote server remains unreachable,

you may be required to reboot the chassis.

You may receive this message when using Microsoft Windows operating systemsif you do not
have the power options set correctly. Make sure the power options for Windows are set to High
Performance.

If you receive this message, ping the chassis to see if you get aresponse. If the ping is successful,
try to reconnect to the portsin the domain. If unsuccessful, look for cabling problemsat your local
system and then within the network; make sure the chassis is physically connected to the network.

If you can ping the chassis but cannot lock the ports, and the ports are not locked by another user,
as alast resort you may have to reboot the chassis. A reboot will result in loss of any capture data
within any of the ports on the chassis.
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Chassis Upgrade and Maintenance Options

Chassis

Chassis software upgrade and chassis shut down are available from the Domain Creation dialog
box of TraceControl. Right-click a chassis, and select the option from the context menu. You can
also shut down a Sync Group and get a description of the chassis by using the context menu.

Figure 19: Chassis Context Menu from the TraceControl Domain Creation Dialog Box
JDSU
Xgig

AUTOBUILDTES
10.7.4.200

Shutdown Sync Group
Upgrade Sync Group with latest System/AppkKit. ..
Chassis Description

Software Upgrade

If the selected chassis is compatible with the client, the Domain Creation dialog box displays the
ports for the chassis and a context menu (see Figure 19) with an option for upgrading the chassis.
Right-click achassis and select Upgrade Sync Group with latest System/Appkit... from the
context menu to start the software upgrade. If the chassis selected for upgrade is part of a Sync
Group that includes multiple chassis, all chassisin the Sync Group will be upgraded.

If you are an Administrator on a Microsoft Windows system with Windows Firewall enabled and
you upgrade the chassis for the first time, the firewall will prompt you to unblock
ProbeUpgradeUtility.exe and SyncGroupUpgradeUtil.exe. Click Unblock to add these
2 programs as firewall exceptions to allow the upgrade to happen. If you are a Standard User, you
will need the Computer Administrator to unblock these 2 programs. Otherwise, the upgrade will
fail after atimeout of 6 minutes.

For Microsoft Windows Server operating systems, Windows Firewall must be disabled for the
upgrade to happen irrespective of whether you are an Administrator or a Standard User.

The upgrade process will set up atemporary FTP server and upload the correct system and
application files to the chassis. The latest system and application files for the chassis were copied
to your client during Xgig Analyzer client software installation and these files must be on your
client PC for the upgrade to complete. During client software installation, these files were copied
to the directory \Chassis within the Xgig Analyzer Client installation directory.

A confirmation message will appear showing the new version numbers before the upgrade starts.
Note that the chassis application files can also be re-installed or downgraded if the filesin the
\Chassis directory are at the same or lower level than the currently installed files. The
confirmation message will indicate if application files are being re-installed or downgraded.
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Figure 20: Confirm Version Numbers Message for Upgrade

= =

Upgrade Sync Group... S,
] The Sync Group will be upgraded to Application Version (3.9.1.133417).
- Are you sure?
| Tes | [ Mo ]

During upgrade, the Upgrade Chassis screen appears showing upgrade progress. The system
resetsitself during the upgrade process, so thereis atime delay between when the Application Kit
software is upgraded and when the System software is upgraded. The status of the upgrade process
isshown inthe Upgrade Chassis dialog box.

Figure 21: Upgrade Chassis Screen

Chaszsiz

I Status |

QDEV-] Fepor:Instaling new applications  ———  Current upgrade status

I

Chassis being upgraded

Close

The upgrade process will take several minutes; it may take longer, depending on network
performance and if you are updating multiple chassisin a Sync Group. If the upgrade process
takes too long, you can click the Cancel button to cancel the process. A dialog box will appear
with a hyperlink to the chassis upgrade logs and another hyperlink to the
UpgradeLog-CHASSIS IP ADDRESS.txt file. Whenall the chassis have downloaded their
new files, the FTP server software is disabled and removed from the client. When the processis
completed, click the Refresh or Discover button when the Sync Group isin an operational state.
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Upgrading Chassis that are Not Compatible with the Client

If the chassis isincompatible with this version of TraceControl but you can upgrade using the
application files on the client, the Domain Creation dialog box displays an incompatibility
message, the Appkit version in the chassis (if it is recognized), aweb link to the chassis, and an
Upgrade button. Click the Upgrade button to upgrade the chassis software. Refer to the section
above for details about the upgrade process from the client.

Note: Analyzer client version 6.0 breaks compatibility with Application Kits older than
version 9.0 and vise versa.

Figure 22: Incompatible Chassis, Upgrade Supported from TraceControl

& Sclect Ports for Domain Creation ; <
Address | XGIGEK20011107 ( 10.7.0.111) Tael
Sync Group(s)
T SQAMGIGEK 1 SGASINGIE sl
10.7.0.105 10.66.128 224

1070111 3v": The software on the remote chassis is old and incompatible with this

client Please upgrade the remote chassis and try again.

Appkit version: 1.0.0.117035BP10G

Sync Group Domain(s)

http:10.7.0.111

Upagrade

New Domain

t Part LEDs Diomain
Soecificatinn

If upgrading a Sync Group that has Application Kit software version lower than 3.2, you cannot
upgrade the chassis from TraceControl software. The Domain Creation dialog box does not
display the port selection areafor the chassis, but instead displays an incompatibility message and
aweb link to the chassis so you can use the Xgig Web Utility to perform the upgrade.
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Figure 23: Incompatible Chassis, Upgrade Not Supported from TraceControl
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Appkit version: Not found on chassis
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Chassis Shutdown

Shutting down of chassis can be carried out using TraceControl. This operation is performed for a
Sync Group, so al chassis (master and all slave chassis) in the Sync Group will be shut down. The
shutdown is required before removing power to the chassis for maintenance or other reasons.

Right-click any chassisin the Domain Creation dialog box and use the context menu to select the
Shutdown Sync Group option (see Figure 19). After clicking on the context menu, you are
prompted for the chassis administrative user name and password. The user name and password
entered in the shutdown prompt is applied to al chassisin the Sync Group. If there are chassisin
the Sync Group that have user names and passwords that are different, you are prompted again for
user name and password of those particular chassis. You need to enter the correct user name and
password for all chassisin the Sync Group to complete the shutdown.
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Figure 24: Chassis Shutdown, System Security Dialog Box

Shutdown Sync Group ]

‘.-_} | Enter user name and password to access SQA-SING2

Iser Name :

Password :

OK || Cancel |

You must wait more than one minute before you can remove power from the chassis once the shut
down message is sent from TraceControl to the chassis.

PCle Tuning

PCle Tuning Wizard

Xgig-TraceControl provides severa “Interposer Equalization” presets to suit different hosts and
targets. When your host/target cannot reach the Gen3 speed, or when there are errors on the link,
you can try each Interposer Equalization in the Lane Control panel to find the best one for your
system.

Note: It isimportant to reboot the DUT every time you change an Interposer Equalization
because the equalization affects both the thru path between the host and the target, and the
tap path towards the Xgig Analyzer.
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Changing the equalization on the thru path changes the link characteristics and the host/target must
be retrained in the Gen3 LTSSM Recovery.Equalization phase, which happens during reboots.
That iswhy you must reboot the DUT every time you change the Interposer Equalization.

|
| =¥ Configuration Editor

General Settings  Capture and Trigger Setup  Lane Control

IMPORTANT: make sure this checkbox is checked,
otherwise your changes in this dialog are not applied to

| Reset to Default E*, Lozd Current Lane Settings L‘t_. Apply to Hardware I v Automatically Apply to Hardware I
the chassis right away!

& PCle Host{1,1,1) - PCIe Target{1,1,2)

Link Speed |Auto v | Max Link Width x8 ¥ Link Number |Auto - Ignare errors during Law Power States W] scrambling
¥ Downstream -PCle Host(1,1,1) 4 Upstream - PCIe Target(1,1,2)
Interposer Lane Enable Manual Polarity Manual Lane Assignment Interposer Lane Enable Manual Polarity Manual Lane Assignment
Physical Invert Physical Lane Physical Logical Physical Invert Physical Lane Physical Logical
& Lane 0 ¥ Lane 0
\f Lane 1 \f Lane 1
& Lane 2 e M Lane 2
\(’Lana 3 - ] Lane 3
Lane 4 Lane 4
Lane 5 Lane 5
Lane & e 6 Lane &
Lane 7 Lane 7
IZ| All Lanes I All Lanes
Interposer Equalizatior§ LOW EQ - Interposer Equa\izaﬁml LOW EQ - I
X AEQ DEFAULT -
@ Link Slatuf AEQ EQB-12IN % Beset LED's
| DEFAULT
& Downstream - PCle HpsLOW EQ 4 Upstream - PCle Target(1,1,2)
LOW EQ NO PE
Link Speed: 8.00(MEDIUM EQ LOW PE Link Speed: 8.0 GT/s (Gen3) (Auto)
Link Width: x4l [MY LAST TUNING - Link Width: x4
[E . n Vimle R b o

Beginning in Xgig Analyzer version 8.1, TraceControl has anew Tuning Wizard. The wizard can
find the best equalization from the list or beyond by trying additional settings. Once it found good
settings, you can save them to a new preset that will appear in Lane Control’s “ I nterposer
Equalization” drop down to use later.

To launch the tuning wizard, click on TraceControl’s Tuning Wizard toolbar button and then click
Start Auto Tuning. :

\'||.|>|

i’:.:]!;‘ Tuning Wizard - [10.76.54.92 - SQA-XGIG1K_6] PCIe Host({1,1,1) and PCIe Target{1,1,2}

Go To Tuning Folder Savefload EQ Settings Tuning Opkions Exit

Nanual Mode
Show/Edit EQ settings for: HostiTarget - all Lanes ||

AECQ Gainl Gainz ISE1SEElIS Bl ISEZSEEE IS B2l Tapn.. Tapd... Tap2... Thed.., Thro,..  Theow..,
24 15 1F [uln} oo oo aa BS [} oo B *DIFF* 00

Capture Bookup Capture Packets Capture Dis/En Lanes Start Auko Tuning
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Thewizard will automatically try different presets and settings and prompt you to reboot the DUT
in the log on the bottom left side:

ATTEMPT #1:

Started a firgt capture, pleagze REBQOT the DUT.
"/ aiting for the tigger on a reboat. .

Rebooting the DUT repeatedly is all you'll have to do when using the wizard, and it will prompt
you when needed in the log. TraceControl automatically captures and triggers on each bootup.
TraceControl analyzes the Xgig counters or the capture buffer to determine if the link is good.
Along the way, it reports useful information on the host/target, and produces an equalization
verdict and grade for each sidein the log:

Capture stopped. Processing trace...
PERFORMED: Reboot capture
USER EQ CHANGES:

HST: preset LOW EQ

HST INFORMATION:

- Max speed./width advertised: GenZed. The target side had a Green verdict with a

- Max speed/width achieved: Gen3x4. grade of 0.0. This means the link is error free.
- L1/2 power management is enabled.

- CfgWrto BARD seen. The host side had Yellow verdict with a

5T INFORMATION grade of 17.9. The wizard will try to tune
- Max speed/width advertised: Genbed. the host side further, but not the target

- Max speed/width achieved: GenJd. side, as long as it stays green.
- L1/2 power management is enab

HST RESULTS: Y(17.9)] Training Bounces
TGT RESULTS: G(0.0)

Auto Tuning with Manual Reboots

The default auto-tuning mode performs manual reboots in 3 tuning stages:

Stage 1: Tap Path (1 reboot)

The wizard request one reboot, and then it tunes the tap path only, for which reboots are not
necessary. When it finishes tuning the tap, it pops-up adialog. If tap tuning was not sufficient to
get a decent link, the dialog box prompts to tune the thru path.

Tap Auto Tuning Failed *

The tap auto tuning failed because of speed or lane width dropped. To tune the
thru path, click "Start Auto Tuning” again (2-44 reboots may be required).

The final EQ files are:
HST: MY LAST TUNING
TGT: MY LAST TUNING
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Stage 2: Presets and Register Defaults (2-44 reboots)

In this stage, the wizard tries al presets on each side, and all register defaults. This may require 2
to N reboots as mentioned in the prior dialog. If that is not sufficient to get a decent link, the final
dialog box promptsto turn on one of the auto-reboot options and re-start tuning over severa hours:

Auto Tuning Failed x

The auto tuning completed with some naks, packet errors or los, If you want to
run the binary search and combinatiens over several hours, turn on one of the
auta-reboot options and click "Start Aute Tuning” again,

The final EQ files are:

HST: MY LAST TUNING
TGT: MY LAST TUNING

Stage 3. Binary search and register combinations (several hours)

In this stage, the wizard performs a binary search on each register individually, and it also tries
several register combinations until the link is error-free, or no longer improves. It is recommended
to turn on one of the auto-reboot options for this stage as 500+ reboots may be required.

Oncetuning isfinished, it pops-up alast dialog with the tuning result:

Aute Tuning Successful >

The auto tuning completed successfully.
The final EG files are:

HST: MY LAST TUNING
TGT: AEQ DEFAULT

Click on "Save/Load EQ Settings" and rename all MY LAST TUNING files with a
device name or model before exiting.
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You can look at the tuning history table and the log to see the final tuning grade and the
register changes that were done across the tuning session. From there, if the final tuning result
is satisfying, you should save the registersto alocal file AND on the chassis by using the
“Save/l oad EQ Settings’ tab. EQ files should be named as the host vendor model and the
target vendor model so they can be easily located in the future.

G0 To Tuning Folder I Save/Load £ Settings Irmcums Ek

Save/Load E0 Settings

Save EQ Sattings

and Apply EC) Settings
Interposar EQ Name:  CUSTOM
Load Host EQ Fie Load Target EQ Fie
o Host INTERPOSER_HOST_PCIE_ CUSTOM, xmi
o] Target INTERPOSER _TARGET_PCIE _CLISTOM.xmi

<= Saves the settings to the
Sawe bo Fis
- Xgig Analyzer\TuningWizard\ folder.
Access the folder using this tab.

Save EQ settings to chassis so &t can be selecked in the Lane Control
Lab's Interpomer EQ option

Sawe bo Chase

Ygg Web Administrator Credentisls

Lser: X

Passwond! ETTTITY
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Auto Tuning with Auto-Reboots

Some systems are difficult to tune. For those, it is recommended to automate the DUT reboots and
run the wizard overnight. To do so, click the Tuning Options button and select one of the
auto-reboot options:

Go To Tuning Folder Save/Load EQ Settings I Tuning Options Exit

Tuning Options

What to Tune Lanes to Tune
W Host ] Target Mo M1 2 3
M4 M5 M6 7

Tune on captures
path if possible

Tuning Stages to Perform Single Reaister Tuning
¥ Try all presets Single register binary search
¥ Try all register defaults Try all values of a register

¥ Binary search on each register value, one by one

¥ Try 3 values for each register in combinations

Auto-Reboots

() Manual reboots

() Disable/enable lanes to simulate reboot

(O) Remote reboot by software Edit bat files...
(® Control a power outlet Edit bat files...

There are 3 ways to auto-reboot a system:

Disable/enable lanes to simulate reboot: Instead of rebooting the DUT, this option switches
off/on all the interposer lanes for a second. Some host computers detect the inadvertent
Electrical Idle state and they re-initiate the full LTSSM state machine from the Genl
Configuration phase through the Gen3 Recovery.Equalization phase, which is what we need
for tuning. Thisoption is only useful for host computers capable of doing it, when LOs/L1
power mgmt is disabled and when the target drive is not the primary partition. You cantest if a
host supports this by hitting the button Capture Dis/En Lanes on the wizard main panel. If
TraceControl triggers within afew seconds and goes to “ PostFilling” in the State column”
(look at TraceControl’s main window for this), you can click the Stop Capture button, itis
successful! The log will show “PERFORMED: Reboot capture” upon success. Redo this test
three timesin arow to confirm that it works. From there you can select this Auto-Reboot
option in the “Tuning Options” panel and then click the Start Auto Tuning button.

ATTEMPT #1:
PERFORMED:  Reboot capture e the log display this when "Capture Dis/[En Lanes" works correctly

Remote reboot by software: This option consists of sending a command over the LAN to
reboot the DUT. The wizard calls the batch file RemoteReboot.bat to do this. Thefileis
accessible by clicking the Edit .bat files... button. By default, that batch file calls
RebootWin.bat, capable of rebooting any MS Windows DUT, given that you provide the IP
address, login information and you carefully follow all the steps described at the top of
RebootWin.bat to enable this feature on the DUT. This option will not work if the target drive

60

Xgig Analyzer User’'s Guide



PCle Tuning

Chapter 2, Getting Started with Xgig TraceControl

isthe primary partition as the tuning process will transition into states that will prevent the
DUT from booting, and the DUT will not be able to act upon the remote reboot requests. Once
you finished editing the RemoteReboot.bat/RemoteWin.bat files, double-click on them three
timesin arow to make sure they work. Once they work, you can select this Auto-Reboot
option in the “Tuning Options’ panel and then click the Start Auto Tuning button.

» Control apower outlet: Thisoption controls a USB-controlled or IP-controlled power outlet to
power off/on the DUT. Once the DUT is on, the analyzer detects DUT reboots, captures for
8 seconds following the first 10 packets on each side and powers off the DUT automatically.
That technique allows powering on/off DUTs without damaging the operating system asit is
powered off before the OSisfully loaded. The wizard calls the batch files PwrOff.bat and
PwrOn.bat to do this. The files are accessible by clicking the Edit .bat files... button. By
default, the files call into PwrUsb.bat, capable of controlling a PwrUsb power outlet
(www.pwrusb.com). You must install the PwrUsb software and change the outlet number in
PwrUsb.bat in order to useiit.

Batch filesare also provided to control an I1P Power 9258 (http://www.aviosys.com/9858.html).
An P power switch must be used when the DUT isfar from the Xgig Analyzer client PC. You
need to figure out the I P address and specify the port # to use in the |PPower9258.bat file, and
change PwrOff.bat/PwrOn.bat to call |PPower9258.bat. The IP Power switch may use a static
IP, or DHCP. For DHCP, you need to download and run the ipedit.exe software (http:/
www.aviosys.com/downloads.html) to discover the 1P9258 switches on your network and
retrieve the | P address (you can also use an ip scanner if you run into troubles http://
angryip.org/download/#windows). Once the | PPower9258.bat file is ready, double-click on the
PwrOff.bat and PwrOn.bat files to make sure they work. Once they work, you can select this
Auto-Reboot option in the “ Tuning Options” panel and then hit the Start Auto Tuning button.

The tuning wizard does not popup any dialog in auto-reboot mode so it runs entirely overnight.

The Tuning Steps

Thetuning wizard evaluates the link by counting different kinds of errors: bit errors, packet errors,
packet drops, loss of sync, naks, training bounces, speed drops. These errors are divided in two
categories:

e Errors measuring the tap path towards the Xgig chassis: BitErrs, PktErrs, PktDrops, LOS

» Errors measuring the thru path between the host target: TrBounces, Naks, Genl (i.e. speed
drops)

And registers are also divided by the same categories:

*  Output registers affecting the tap path only: TapOutLvl, TapOutPE1, TapOutPE2

*  Output registers affecting the thru path only: ThrOutLvl, ThrOutPE1, ThrOutPE2

* Input registers affecting both the tap and thru: AEQ, Gainl, Gain2, ISE1S, ISE1L, ISE2S,
ISE2L
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Host or

The wizard provides atuning history table where you can see al the register combinations that
have been tried, their effect on the metrics and the computed grade for each attempt:

Cumulative time

Target Result and grade for attempt of all attempts . Regis_ter values
\ with same regs Metrics to produce a grade for this attempt
Tuning Jistor -~ Ny, Lt
Mo = Side V Grade Result Step Time | BitErrs TrBounces PktErrs MNaks PktDrops Genl LOS AEQ Gainl G =

89 HST @ 34000000000.0 Lower speed TapOutlvl-1, TapOutPEllev... 8.1 183... 0.2 1375... 0.0 0.0 1] 0.0 24 0D o]

89 TGT i@ 34000000000.0 Lower speed Retry #2 settings 3.1 159... 0.2 2035... 0.0 0.0 1] 0.0 24 0D o]

88 HST i@ 14000000000.0 RdMr-=lowe... TapOutivl, TapOutPEllevel... 7.5 317... 25.8 0.0 0.0 0.0 1] ... 24 0D o]

88 TGT @ 14000000000.0 Rd/Mir-zlowe... Retry #2 settings 7.5 3.2 26.9 0.0 0.0 0.0 0 6. 24 0D i}

87 HST &) 34000000000.0 Lower speed Throutlwl+1, ThrOutPElLev... 8.5 186... 0.2 1351... 0.0 0.0 0 0.0 249 0D [u]

87 TGT & 34000000000.0 Lower speed Retry #2 settings 85 152.. 0.2 2002.. 0.0 0.0 0 0.0 29 0D V]

86 HST i@ 34000000000.0 Lower speed Throutlwl+1, ThrOutPEllev... &5 189... 0.2 1353... 0.0 0.0 i] 0.0 24 0D o]

86 TGT i@ 34000000000.0 Lower speed Retry #2 settings 3.5 151... 0.2 1984... 0.0 0.0 1] 0.0 24 0D o]

85 TGT i@ 14000000000.0 RdMr-=lowe... Retry #2 settings 75 33 26.2 0.0 0.0 0.0 1] 6... 24 0D o]

85 HST i@ 14000000000.0 Rdfir-=lowe... ThrOutlvl+1, ThrOutPEllev... 7.5 321.. 26.0 0.0 0.0 0.0 1] ... 24 0D o]

84 TGT @ 34000000000.0 Lower speed Retry %2 settings 7.5 0.0 0.7 0.0 0.0 0.0 0 0.0 24 0D i}

84 HST @ 0 157 24 (0D [u]

34000000000.0  Lower speed ThrOutlwl-1, ThrOutPEiLeve... 8.1 0.2 0.2 0.0 0.0 0.0

When evaluating a link, the wizard does not know the effect of each register beyond knowing if it
affects the thru or tap path. So the wizard, will change all the register values until the thru and the
tap paths are error-free. The link may become almost error-free, and then have lots of errorsin
subsequent steps. That’snormal asthe wizard will keep changing registers until error-free, without
predicting the register effect in advance. Some register values may even prevent the host from
rebooting. If that happens you should hit the Skip Step button so the wizard moves on and tries a
different register combination (if you don’t, then the wizard will timeout after 15 minutesin
manual-reboot mode, or afew minutes in auto-reboot):

I Skip Step

The wizard always remembers the best settings, so you can stop it at any time, it always reverts
to the best settings found before stopping. Furthermore, the wizard saves the best settings to

MY LAST TUNING so you can useit in the future. Note that the wizard always starts tuning from
the current preset sel ected when you popup the dialog, so you can pursue a prior tuning session by
selecting MY LAST TUNING or any other preset in TraceControl’s Lane Control tab, then popup
the wizard to start tuning from that preset. In that scenario, you may want to disable the presets and
register default stagesin the Tuning Optionsif you had finished with those in the past, so these
stages are not done again:

Tuning Stages to Perform
Try all presets

&/ Binary search on each register value, one by one

& Try 3 values for each register in combinations

When auto-tuning, the wizard tries each register combination for approximately 8 seconds. When
aregister combination resultsin an error-free link, then the wizard tries that combination for a
cumulative time of 2 minutes. If thelink is error-free after 2 minutes, then the wizards pops-up a
dialog box showing successful completion.
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Tuning On Captures

By default, the tuning wizard uses hardware counters to evaluate the link. The wizard has an
option to evaluate what isin the capture buffer instead of using hardware counters:

Go To Tuning Folder Save/Load EQ Settings Tuning Options Exit

Tuning Options

What to Tune Lanes to Tune
/! Host ] Target Mo V1 M2 &3
M4 M5 Me 7

I »/| Tune on captures I

path if possible

You may try the option “Tune on captures’ after you ran afull tuning session on metrics, with
auto-reboots, if it did not result in a satisfying link. Here are the advantages and disadvantages of
tuning on captures:

Advantages

*  When Training Bouncing occurs, the hardware counters cannot detect which sideinitiated the
training bouncing, while captures do. The side initiating the training bounce is the one who
saw an error on the link coming from the other side. As aresult, tuning on captures allow
tuning the side producing the errors, while hardware counters will always force tuning both
sides, even if one sideis error-free.

» The hardware counters cannot detect packet drops, while captures do. Packet drops occur
mostly on linkswhen LOsand L1 are enabled. If you are tuning such links, you should tune on
captures after you tuned on hardware metrics.

Disadvantages
»  Tuning on capturesis slower asthe wizard hasto process the capture buffer for each attempt to
produce a grade.

e Thecapture buffers used for tuning are 200 MB in size by default. Some DUTSs produce | ots of
errors during the LTSSM Recovery.EQ phase, others do lots of speed bouncing before
stabilizing at Gen3, such that the buffer fills before the link is stable. For those DUTS, tuning
on captures may not work as well as with hardware counters.

Once alink is error-free for 2 minutes with the same register combination, the wizard pops-up the
following dialog when the option “ Tuning on captures’ is on:

| Optional Packet Traffic X

The tuning is successful with idle traffic. You may want to test with
packet traffic, especially if LOs or L1 is enabled on the DUT.

To test with packets, start packet traffic, then click "YES'
To end this successful tuning session now, click "™NO".

Yes Mo Cancel
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If you click No or Cancel, the wizard stops tuning and pops-up the success dialog box. If you click
Yes, then it restarts a capture and waits to trigger on a packet. The wizard expects 10 000 packets
in this step and it will prompt for more packet traffic if thereis not enough in the buffer. If any
error occurs during this step, then the wizard continues tuning, trying other register combinations.
If this step is successful and error-free, then the wizard pops-up the successful dialog box.

Manual Tuning

It is possible to view/modify any register value manually at any time in the Manual Mode table at
the top of the tuning wizard:

R HostiTarget selector and lane selector affecting the content of the

] ) o : — reqister table below AND Tuning history table
ShowyEdit EQ settings and Tuning History for:  Host - All Lanes iv |3
AEQ Gainl Gain2 ISE1S ISE1L ISE2S ISE2L TapOutivl TapOut... TapOut... ThrOutlvl ThrQut... ThrOut...
24 13 1F 11 02 0o 0o B5 0o 0o B8 0o [un]

\ Allows to view and change any register value manually. The register change is applied to the
interposer as soon as the textbox loses focus (you can click Tab for this).

The content of the tableis contextual to the selector drop-down at the top. If some registers have a
different value per lane, for the host/target as selected in the sel ector, then the table shows * DIFF*
for that register.

AEQ Gainl Gain2 ISE1S ISEIL ISE2S ISE2L TapOutlvl TapOut... TapOut... ThrOutlvl ThrOut... ThrOut...

24 13 iF “DIFF* *DIFF= § 00 ala] B3 an ul] Ba ala] Jala]

If you change aregister manually, it is recommended to test its effect by clicking one of the
manual “Capture ...” buttons shown below:

Capture Bootup Capture Packets Capture Dis/En Lanes

Click Capture Bootup if you changed aregister affecting the Thru path (Gain* ,| SE* , ThrOut*).
Thiswill prompt you to reboot your DUT in the log.

Click Capture Packets if you changed a register affecting the Tap path only (TapOut*). You can
use this to capture packets or idle traffic for a couple seconds.

Click Stop Capture to stop the capture after afew seconds.

The button Capture Dis/En Lanes isequivalent to Capture Bootup, except that it disables/
enables all lanes on the interposer to simulate areboot on the DUT as mentioned in “ Auto Tuning
with Auto-Reboots’ on page 60. Several DUTs do not support this mode, but if they do, it is nice
to use as you do not have to manually reboot the DUT yourself.
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PCle Interposer Architecture and Registers

The Xgig PCle interposers have a programmable chip on each lane dividing the signal into two
signals, one signal going towards the Xgig Analyzer (called the Tap path) and another signal going
towards the other PCle end (called the Through (Thru) path).

Figure 25: Host/Target Chip Diagram

Qutput on the Tap path

towards Xgig Analyzer
HST lane 0
Input coming from Host # chip ?:t:ﬁg ::;th:T'I::;;tugh
Output on the Through ; ;
path towards Host chip h Input coming from Target
TGT lane 0
Quiput on the Tap path
towards Xgig Analyzer

The chip input architecture is as follows:

Figure 26: Chip Input Architecture

1

L

E1 ISEZ2

Short

Y

Long

Gain %

Limiting
Amp

AEQ AEQ
Tap 1 Tap 2

The chip has 7 programmabl e 8-bit registers for the Input.

The Input registers after BOTH the Through path and the Tap path:

AEQ

Gainl
Gain2
ISE1S
ISE1L
ISE2S
ISE2L

Controls the receive AEQ block. The bit 6 of that register is the “Input attenuator adaptation
On/Off” and it is the only one modified by the tuning wizard, the other bits are left to their
default values. The values used for this register are 0x64 (for ON) or 0x24 (for OFF).

1st main amplifier gain settings. The values can be 0x00 (Off), 0x12 (Min), OX1F (Max).
2nd main amplifier gain settings. The values can be 0x00 (Off), 0x12 (Min), Ox1F (Max).
Input signal equalization stage 1 short time. The values can be 0x00 (Min), Ox1F (Max).
Input signal equalization stage 1 long time. The values can be 0x00 (Min), Ox1F (Max).
Input signal equalization stage 2 short time. The values can be 0x00 (Min), Ox1F (Max).

Input signal equalization stage 2 long time. The values can be 0x00 (Min), Ox1F (Max).

Each of the chip outputs (Through or Tap) have the following architecture:
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Figure 27: Chip Output Architecture
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The chip has 3 programmable 8-bit registers for the Tap or Through Output:

e TapOutLvl or ThruOutLvl: Output power level. The wizard only change the lower 4-bits of
that register which is the Channel output drive level. The values are from X1 (300 mV) to XF
(1600 mV).

e TapOutPE1L or ThruOutPEL: Pre-emphasis amp 1 level and decay time constant.

Thelevel isbits 5:3 with values 0x0 (Off), Ox1 (Min), Ox7 (Max). Since the wizard displays a
single 8-bit hex number for both level and decay, you can use the following table to convert
the 3-bit level into a hex number (assuming a decay of 0):

Level in OutPE1 register Hex value shown in Wizard

XX000xxX = 00 Off

XX001xXX = 08 Minimum Level
XX010xxx = 10

XX011XXX = 18

XX100xXxX = 20

XX101xxX = 28

XX110XXX = 30

XXLLIXXX = 38 Maximum Level

The decay time constant is bits 2:0, with values 0x0 (Fastest decay) - 0x7 (Slowest Decay)

Decay in OutPEL1 register Hex value shown in Wizard

Xxxxx000 = 00 Off

XXxxx001 = 01 Fastest Decay Time
XXxxx010 = 02

XXXxx011 = 03

XXXXx100 = 04

XXXxx101 = 05

XXXXx110 = 06

XxXxxx111 = 07 Slowest Decay Time
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e TapOutPE2 or ThruOutPE2: Pre-emphasis amp 2 level and decay time constant.
The definition of this 8-bit register is the same as for TapOutPE1 or ThruOutPEL.

Changing Register Values in the Wizard
The tuning wizard displays all Input/Output registersin asingle table row:

Figure 28: Input/Output Registers

AEQ Gainl Gain2 ISE1S ISEIL ISE2S ISE2L TapOutlvl  TapOutPE1l  TapOutPE2 | ThrOutivl ThrOutPE1  ThrOutPE2
24 15 iF 11 a2 g g BS g g B3 g g

The selector drop-down defines which lanes are combined together for each register as shown in
the following illustration.

Figure 29: Selector Drop-down

Host - All Lanes -

Host/Target - All Lanes
Host - All Lanes
Target - All Lanes
Host —Lane 0
Host —Lane 1
Host —Lane 2
Host —Lane 3
Target —Lane 0
Target —Lane 1
Target —Lane 2
Target —Lane 3

Thetext * DIFF* is shown when aregister has different values on each lane selected by the
selector.

Figure 30: *DIFF* Indicator

Show/Edit EQ settings and Tuning History for: || &

AEQ Gainl Gain2 ISE1S ISE1L ISE2S ISE2L TapOutivl  TapOutPEl TapOutPEZ | ThrOutivl [hrQuie: ThrOutPE2
24 I *DIFF* I iF I *DIFF* "DIFF"I ilv} ilv} BS ilv} ilv} B8 *DIFF* ilv}

Gainl, ISE1S, ISELL, ThrOutPEL registers have different values in each lane of the Host or
target, whereas the other registers have the same value across all lanes.

You can modify any register value by typing a new value in the register cell. The new valueis
applied right away as soon as you click somewhere else, for all the lanes selected in the selector.

Viewing the Register Effects

The Tuning Wizard is a model ess dialog box, meaning that you can move it aside and still use
TraceControl's main window while the wizard is up. To view the effect of your register changes,
you can look at TraceControl's main window Link Status panel.
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Figure 31: Viewing Registers

@Llnk Status % Reset LED's
¥ Downstream - PCle Host(1,1,1) 4 Upstream - PCle Target(1,1,2)
Link Speed: 8.0 GT/s (Gen3) (Auto) Link Speed: 8.0 GT/s (Gen3) (Auto)
Link Width: x4 Link Width: x4
Link Number: 0 Link Number: 0
Interposer: Type: M2 SB | Ver: 2.7 | EQ: LOW EQ | Sideband cable Interposer: pe: M2 5B | Ver: 2.7 | EQ: NfA | Sideband cable connected

connected Link Status: » Idle, Good signal but had error in the past

Link Status: Elec Idle, Good signal but had error in the past
Physical Lane _0 1 2 3 4 5 6 7 Physical Lan i k] 2 3 4 5 6 7
Lane Status = = = & I o o o o Lane Status (= (= (= & I o o o o
Polarity + + + + + + + + Polarity = = = = + + + +
Logical Lane 0 1 2 3 4 5 6 7 Logical Lane 0 1 2 3 4 5 6 7
Link Number 0 0 0 0 0 0 0 0 Link Number 0 0 0 0 0 0 0 0

You can also add individual error columns in TraceControl's main window, allowing you to view
the specific error counters while you change the registers.

Figure 32: Individual Error Columns

ILogicaI Idle Errfsec  Logical Idle Err LCRC Err Undef TLP Type Err  Gen3 Bad Sync Head.. I

0.000 13 o o [
0.000 51 0 0 321

TraceControl only reports metrics for the Tap path for the moment, like Logical Idle Err and
LCRC Err. It does not report metrics for the Through path like Naks and Training Bounces.
Furthermore, any time you change an Input or a Through path Output register, you should reboot
the DUT because the real effect isonly visible after the reboot. That is because the Host and Target
modify their own EQ settings during the LTSSM Recovery.EQ Phases 1,2,3, and these settings
have a compound effect with the interposer settings.

Thetuning wizard has a Capture Bootup button to capture, trigger on aDUT reboot, and eval uate
the effect of the registers on the Through and Tap paths.

Once the capture is finished processing, the wizard displays the results in the history table. It
produces a grade for each side (Host and Target) which isacombination of 7 metrics produced out
of the capture.

Figure 33: Tuning History Table

J/No « Side V | Grade Result Step Time IBitErrs TrBounces PktErrs Maks PkiDrops Genl LOS I
i 1 HST ) 8.4 Training Bounces preset LOW EQ 2.4 |0.0 LG 0.0 0.0 0.0 0 0.0
1 TGT &3 0.0 preset unknown 9.4 0.0 0.5 0.0 0.0 0.0 u] 0.0

Here are the metrics produced:

BitErrs: Logical Idle error rate per second as detected by the Xgig Analyzer. This metric
indicates errors on the Tap path, i.e. the Xgig Analyzer input. This metric is the combination
of the following columnsin TraceControl: “Logical Idle Err”, “OSErr”, “Gen3 LOSErr”, and
“Gen3 Bad Sync Header Err”
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TrBounces: Training Bouncings initiated by the other side, reported as arate per second.
Training Bouncing happens when one side detects bit errors coming from the other side, it
goesinto the LTSSM Recovery state temporarily. This metric indicates bit errors on the Thru
path. The TrBounces hardware counters report training bouncing on both sides at the same
time, it is not possible to know which side initiated the training bouncing. On the other hand,
when the Tuning Option *“ Tune on captures’ is on, we detect which side initiated the bouncing
and report it on the side that did NOT initiateit; i.e. the side that had bit errors on it.

In TraceView, one instance of Training Bouncing looks as follows:

| Side A | Side B | Summary | Bytes |

UpdateFC-MP HdrFC = 0x67; DataFC = Ox042; 8

Ack 8
Ack 8

1-EEQS

1-T51 Phase 0; 8GT, 5GT, 2.5GT, G4
1-EEEQS G4 § LTSSM
1-T51 Phase 0; Currently, TxPreset?, C-1=0x03; C0 = 0x18; C+1 = Ox07; 8GT, 5GT, 2.5GT, G4 Recovery
1-Ts2 QuiesceGrnt; 8GT, 5GT, 2.5GT, G4

1-T52 8GT; 5GT, 2.56T; g4 || State

1-L_Mdl 4
1-L_ldle

CfgWrl CfgWrl; Vendor/DevicelD; Pid = DeaCO0X0000, 2
it‘.pl Cpl Success, 20

The LTSSM Recovery state was initiated by the Host side, indicating
that it saw bit errors coming from the Target side.

PktErrs: A combination of TraceControl’s “LCRC Err”, “Under TLP Type Err”,
“CRC16Err”, “Gen3 Bad STP Err”, and “Gen3 Invalid TLP STP Length Err”, reported asa
rate per second. This metric indicates errors on the Tap path, i.e. the Xgig Anayzer input.

Naks: Naks sent by the other side, as arate per second. This metric indicates errors on the
Through path, and we always report it on the side that received the NAK, indicating it
produced a packet error because of bad EQ.

Gen1l: Counter of link speed bouncesto alower speed (could be Genl or Gen2 drops from the
Gen3 speed). This metric indicates errors or problems on the Through path as the host and
target temporarily drop to alower speed.

PktDrops:. TLP Sequence Numbers missing, indicating packet drops, as arate per second.
This metric indicates errors on the Tap path. Packet drops usually happen when ASPM LOs or
L1lisenabled. Thismetricis ONLY detected when the Tuning Option “Tune on captures’ is
on.

LOS: Loss-of-syncs as arate per second. A loss of sync happens when there are too many
Gen3 sync bit errorsin arow. This metric indicates errors on the Tap path.

Following are other columns computed in the results:

Time: Timein seconds of the last link phase in which we measured the other metrics. The
Time and metrics are reset every time the link enters a new phase. For example, after
EQPhasel is seen, the link enters EQPhase2/3 and all errors seen prior to that phase are reset
at that point.

The wizard cumulates the metrics from all prior attempts into the latest attempt for a given
register combination. So the Time is the cumulated time over severa attempts.

Grade: Compound value of all the metrics, minus the acceptable thresholds as configured in
the "Tuning Options/ Show Calibration Settings" panel. Overall the grade isasingle value
representing the quality of your link, 0.0 being the best error-free link.
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V: Verdict based on the grade, i.e. Green (best), Yellow, Red (worst).

Result: A short summary of the most significant error seen, the ending phase of an attempt, or
the transition to alower phase during a capture. All of the possible phases detected by the
wizard, from best to worst, are:

»  Expected speed

e Init/UpdateFCs at exp speed

* EQPhase2/3

* EQPhasel

 OSat exp speed

*  Rd/Wr->lower speed

e |nit/UpdateFCs->lower speed

*  EQPhase2/3->lower speed

* EQPhasel->lower speed

*  OS->lower speed

* Lesslanes

* Lower speed

e Only errors

* Nothing on thisside

* Elonall sides

Side: HST for Host, TGT for Target
No: Attempt number.

Sep: Used in the tuning wizard to describe what's being attempted with the new register
settingstried.

Also, the Tuning History table contains one column per register, so you can see the register
values that produced the results in each attempt.

Figure 34: Tuning History Table with Register Values

Tuning History /! Autoscroll
Mo + ks PktDrops Genl LOSI AEQ |Gainl Gain2 ISE1S ISE1L ISE2S |ISE2L TapOutlwl TapOutPE1l TapOutPE2 ThrOutlvl | ThrOutPE1 ThrOutPEZI
1) 0.0 1] 0.0 24 18 iF 11 02 0o oo BS aly] 0o B3 oo 0o
1) 0.0 o] 0.0 24 1F 1F oo o0 o0 oo BES o0 o0 23] 1F 4]

4 [2

Note that the Tuning History table is also affected by the selector drop-down, i.e. it displays the
metrics and registers for the sides lanes selected in the selector.

Tuning Metric Thresholds

The Tuning Wizard has thresholds for each metric it computes. The thresholds are subtracted from
each metric while producing the grade.

70

Xgig Analyzer User’'s Guide



PCle Tuning Chapter 2, Getting Started with Xgig TraceControl

Figure 35: Tuning Metric Thresholds

Go To Tuning Folder Save/lLoad EQ Settings Tuning Cptions

Tuning Calibration Settings
Threshalds

Acceptable bit emor rate (nb./sec)
Acceptable training bounce rate (nb/sec)
Acceptable packet emor rate (nb/sec)
Acceptable nak rate inb/sec)
Acceptable loss-of-sync rate (nb/sec) m
Acceptable Gen1/2 speed bounces per attempt 3=

Tuning and Capturing on a Dual NVMe System

Several SFF-8639 NVMe drives support the Dual Port Mode. The Dual Port Mode is enabled on

the drive by the host server when the Dual PortEn# pin is grounded on the backplane. In that mode,
the 4 PCle lanes are split into 2 links with 2 lanes each, the drive acts as 2 drives. In that mode, the
system is equivalent to 2 Gen3x2 independent drives connected to 2 separate Root Complex ports.

Setting up the Xgig Chassis and SFF-8639 Interposer in Dual Port Mode

To capture and analyze a Dual NVMe system, you need two Xgig1000 PCle chassis, an SFF-8639
Backplane Interposer, and special Viavi-provided split CXP cables. Refer to the Xgig1000 PCle
Interposers Hardware Guide for complete setup instructions.

Note: Both chassis must be connected to the LAN and they must have the same Appkit
=»| installed on them. Both chassis and the interposer must have power. When rebooting both
chassis, the Cascade In/Out LEDs will flash for a couple minutes until they settle with
Cascade Out ON on the top chassis, and Cascade In ON on the bottom chassis

(if not, unplug/re-plug the LAN cables on both chassis, or reboot again).

When both chassis successfully come up as asingle "sync group”, then TraceControl's Create
Domain dialog box shows both chassis stacked together.
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Figure 36: Create Domain Dialog Box

*3

@ Select Ports for Domain Creation

Address |SOJ\-XGIG1 K_6(10.76.54.92)

Sync Group(s)

~ xR Ly Click here and here to XVL%I?‘;G
% i i select the ports gig
SQAXGIGTK &
SQAXGIGTK_& TEEF N ST 10.76.54.52
10.76.54.92 — =

VIAVI

Q o B Xgig1000
SATA-DEMO-1 HW_PCIE_JAMMEF
10.76.54.53 o o 10.76.54.93

Click on both port pairs to select them and click the "Create and Lock™ button.

On TraceControl's main window, the Link Status at the bottom shows 4 panels, one for each of the
Gen3x2 Host/Target links. The Interposer status shows "Dual Port Mode" as aresult of detecting
this special configuration.

Figure 37: TraceControl Showing Dual Port Mode

[FS] '-'",'fnftat"'s % Reset LED's
¥ Downstream - PCIe Host(1,1,1) 4 |Upstream - PCle Target(1,1,2)
Link Speed: 8.0 GT/s (Gen3) (Auto) Link Speed: 8.0 GT/s (Gen3) (Auto)
Link Width: x4 Link Width: x4
Link Number: o Link Number: o
Interposer: Type: 8639 SB | Ver: .7 | EQ: DEFAULT [Dual Port Mode Interposer: Type: 8639 SB | Ver: .7 | EQ: DEFAULT | Dual Port Mode
Link Status: ) Good signal but had error in the past Link Status: ' Good signal but had error in the past
Physical Lane 0 1 2 3 4 5 6 7 Physical Lane 0 1 2 3 4 5 6 7
Lane Status [~ [~] [~ [~ o o o o Lane Status =] =] [~ [~ [~ [~ [~ [~
Polarity + + + + + + + + Polarity - - - - + + + +
Logical Lane 1] i 2 3 4 5 [ 7 Logical Lane 1] i 2 3 4 5 [ 7
Link Number 0 0 0 0 0 0 0 0 Link Number 0 0 0 0 0 0 0 0
¥ Downstream - PCle Host(2,1,1) 4 Upstream - PCle Target(2,1,2)
Link Speed: 8.0 GT/s (Gen3) (Auto) Link Speed: 8.0 GT/s (Gen3) (Auto)
Link Width: x4 Link Width: x4
Link Number: 6 Link Number: 6
Interposer: Type: 8639 5B | Ver: .7 | EQ: DEFAULT | Dual Port Mode Interposer: Type: 8639 SB | Ver: 2.7 | EQ: DEFAULT | Dual Port Mode
Link Status: ) Good signal but had error in the past Link Status: ) Good signal but had error in the past
Physical Lane 0 1 2 3 4 5 6 7 Physical Lane 0 1 2 3 4 5 6 7
Lane Status [~] L] [~ [~ [~ [~ [~ [~ Lane Status [~] [~] [~ [~ o o o o

Choosing a Proper Interposer Equalization in Dual Port Mode

If you have link errors or if the links come up at lower than the expected speed, you have
equalization issues. The Lane Control tab in the TraceControl Configuration Editor’'s allows
changing the Interposer Equalization for both Hosts and both Targets (one file affects both hosts
and one file affects both targets).
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Make sure the option "Automatically Apply to Hardware" is checked before you change the
interposer equalization, otherwise you will have to click the button "Apply to Hardware" every
time you do a change (if not, then your changes won't have any effect).

Figure 38: Automatically Apply to Hardware Selection

¥ Configuration Editor

General Settings  Capture and Trigger Setup  Lane Contral

) Reset to Default - Load Current Lane Settings l}_t_, Lpply to Hardware I i Automatically Apply to Hardware I

You can change the interposer equalization:
»  On both hosts by selecting a different file in the drop down on PCle Host(1,1,1).
»  On both targets by selecting a different file in the drop down on PCle Target(2,1,1).

Figure 39: Changing the Interposer Equalization
¥ Configuration Editor

General Settings  Capture and Trigger Setup  Lane Contral

Link Speed |Auto ¥ | Max Link Width |x8 - Link Mumber |Auto hd W Ignore errors during Low Power States V] Scrambling
¥ Downstream - PCle Host(1,1,1) 4 Upstream - PCle Target(1,1,2)
Interposer Lane Enable Manual Polarity Manual Lane Assignment Interposer Lane Enable Manuzal Polarity Manual Lane Assignment
Physical Invert Physical Lane Physical Logical Physical Invert Physical Lane Physical Logical
] Lane 0 ] Lane 0
ame
Interposer Equalization - Interposer Equalization
DEFAULT L E—
EI THRESHOLD 40 In Dual Port Mode, the Interposer Equalization files are common for both Hosts, and common for
# PCle Host(2,1,1) - PCIY EI THRESHOLD 60 both Targets. When you select an Interposer EQ on Host(1,1,1), it also affects Host(2,1,1).
= ETTHRESHOLD 90 As well when you select the Interposer EQ on Target(2,1,1), it affects Target(1,1,1).
Link Speed | Auto :gcg?zg?gmr”‘ NOTE: The EQ is disabled on Target{1,1,1), you have to go to Target(2,1,1) to change it for both
SEA targets.
¥ Downstream - PCle Host(2,1,1) 4 Upstream - PCle Target(2,1,2)
Interposer Lane Enable Manual Polarity Manual Lane Assignment Interposer Lane Enable Manuzal Polarity Manual Lane Assignment
Physical Invert Physical Lane Physical Logical Physical Invert Physical Lane Physical Logical
] Lane 0 ] Lane 0
ame
Interposer Equalization Interposer Equalization -
DEFALLT
EI THRESHOLD 40
EI THRESHOLD 60
EI THRESHOLD 90
NOAEQ EQS-12IN
MNOV232015
SEA

Every time you change the interposer equalization, you need to reboot the DUT to see the
compound effect of the interposer equalization plus the DUT equalization. The DUT equalization
takes place during reboot in the LTSSM Recovery.EQ Phases 1,2,3.
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Configuration Captures/Triggers in Dual Port Mode

When configuring the capture and trigger, TraceControl applies the same settingsto all port pairs
by default. If you want to have different captures/triggers per port pair, uncheck the Always apply
settings to all compatible port pairs/links selection and configure each port pair individually.

Figure 40: Port Selection in Dual Port Mode

¥ Configuration Editor

General Settings  Capture and Trigger Setup  Lane Control

Trigger Maede : | Trigger

By default, when you change the trigger/capture configuration, it applies to all port pairs. But you can disable
this behavior by unchecking the checkbox, and configure each port pair separately.

~ State Machine:

f

PCle Host(1,1,1) and PCle Target(1,1 2]
PCle Host{1,1.1] and PCle Target(1,

I Always apply settings to all compatible pert pairs/links I

Viewing Captures in Dual Port Mode

a Q ' . x X Pre-TrigFC'e Host(2,1.1] and PCle Target(2.1.2] Always applysettings toall states
@ Capture Templates  Capture Options
| Type a template name \,| Capture these
" IE Any TLP Packet Ch
C - [=-+(_1 User Library =
8T1: Pre-Triggered -Nak
I Any DLLP Packet I Any Ack
I Any InitFC
I Any TLP Packet I Any PM
Capture: Any TLP Packst =23 Viavi Library
Any Ack-Nak (£ AHCI ; -?_'S'); UpdateFC
Pt g0 DuLe E 152
Any UpdateFC -] Intemupts : -
TS)"I' P -] LTSSM Port Selection For Cument Template
T52 &g MLTT =
FTS -0 NVMe -[7] PCle Host(1,1.1)
E:ggs -] Ordered Sets PCle Target(1.1.2)
-0 TLP
[ |1- Enter Configuration. Linkwidth. Sta E - Any DLLP Packet The port selector is contextual to the template
I Any TLP Packet selected at the top, i.e. "Any TLP Packet" in this
T Any Traffic case

If you want to setup a trigger or capture ona
single port for a given template, you can

uncheck the other port here.

Xgig-TraceView and Xgig-Expert are designed to display and analyze captures on multiple links
at the sametime. In TraceView, the"All Ports" drop-down allows you to choose which link to look
at, or it allows you to choose to view both links at the same time. The Port column shows which
port isthe originator of the event.

Figure 41: Dual Port Mode Displayed in TraceView

EFiIe Edit View Histogram Tools Options Help

E Xgig TraceView - C:\pf\TestTools\Analyzersrc\protc\traces\nvme-dual-port tgp

Few HEE T E & 2emingas

Al Ports

|

B

@A~ v |7«

> B

o T

- IAII Fratocols 'ﬁ" Porls

Icon I Ennkn'| 58.MS_US_NS I Delta T|me| Port

]

| Protod Sige A

| sideq

Eeg
B Tp
B Tp
5 Tp
5 Tp
2.5 Tp

2.5

25 TR
25 TR
25 TR
25 TR
25 TR
25 TR
25 TR
25 TR
25 TR
25 TR
25 TR
25 TR
25Tp

27.683_519_425
27.683_519_892
27.708_988_168
27.708_988_554
27.774_722_865
First Cf 28.121_154_784

28.121_158_008
28.121_158_808
28.121_159_728
28.121_160_528
28.122_420_883
28.122_421_877
28.122_422_599
28.122_423_397
28.122_426_023
28.122_426_81
28.122_428_786
28.122_429_588
28.122_430_489

TLP
TLP
TLP
TLP
TLP

PCle Host(2,1,1)

0.266_9 PCle Target(2,1,2)
34684759 PCle Host(1,1,1)
0.386_0 PCle Target(1,1,2)
37343110 PCle Host(1,1,1)
3431.899_0  PCle Host(1,1,1)

2441 0  PCle Host{1,1,1)
0.800_0 PCle Target(1,1,2}
0.820_0 PCle Host{1,1,1}
0.800_0 PCle Target(1,1,2}
1260.355_0  PCle Host(1,1,1)
0.794_0 PCle Target(1,1,2}
0822 0  PCle Host(1,1,1}
0.798_0 PCle Target(1,1,2}
2626_0 PCleHnsti1 113}
0.738_0 The Port column

1.964_9 shows the originator

gggﬁ ; port for each event.

TLP
TLP
TLP
TLP
TLP
TLP
TLP
TP

Msg (Broadc:
Msg (Broadc:

M=gD (Local)
CigWrl

PERI] | |28.121 155 567 | 0.803 0 |PCle Target(1,12) [TLP | |

CfgRd0
CfgRd0
CfgRd0
CfgRd0
CfgRd0
CfgRd0

CfgRd0

cplD
cplD
cplD
cplD
cplD

cplD

On dual port captures, you .
& can choose to view 1 link at

a time here, or both links by

choosing "All Ports".

Link. -1
Link - 2

PCle Host[1,1.1]
Prla TameH1 121
£ >

TGO, VI ;
ClassCode = NVMe;

CfgRd0; Vendor/DevicelD;
VendorlD = Intel;, DevicelD = 0x0853;
CfgRd0; HeaderType;

HType = End point (single fct);
CfgRd0; Vendor/DevicelD;
VendorlD = Intel;, DevicelD = 0x0853;
CfgRd0; ReviDiClazsCode;
ClassCode = NVMe;

CfgRd0; BARD;
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Tuning Links in Dual Port Mode

TraceControl's tuning wizard detects the Dual Port Mode and the Start Auto Tuning button tunes
all sides, one side at atime, and it alternates between sides until they al have a grade of 0.0.

The tuning wizard's selector drop down gives a choice of all Host/Target lanes or sides to tune.

Figure 42: Tuning Wizard Host/Target Lane Selection

";l' Tuning Wizard - [10.76.54.92 - 5QA-XGIGTK_6] Dual NVMe Port PCle Host(1,1,1)-PC

Ge

Manual Mode

Show/Edit EQ settings and Tuning History for: Hosts/Targets - All Lanes  ~

Hosts/Targets - All Lanes
AEQ Gainl Gain2 ISE1S Host/Target(1) - Lane 0-1
DIFF* IFF* IFF* IFF* Host/Target(2) - Lane 0-1
Host(1) - Lane 0-1
Target(1) - Lane 0-1
Capture Bootup Capture Packets Capture Host(2) - Lane 0-1
Target(2) - Lane 0-1
o Host(1) —Lane 0
Tuning History Host(1) - Lane 1

Mo = Side |V  Grade Result Target(1) —Lane 0
Target(1) —Lane 1
Host(2) —Lane 0
Host(2) —Lane 1
Target(2) —Lane 0
Target(2) —Lane 1

If you only want the auto-tuning to focus on one link, or just one side, you can go in the Tuning
Options, and de-select the sides you don't want to tune before clicking "Start Auto Tuning":

Figure 43: Tuning Options

";I' Tuning Wizard - [10.76.34.9... -

Savefload EQ Settings

Tuning Options

What to Tune
W Host(1) A/ Target(1)
W Host(2) ] Target(?)
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Tuning for 12G SAS

Thisoptionisfor 12G SAS only. If two blades are being used, the user must tune each blade
independently by launching the SAS Link Tuning dialog box twice. In TraceControl, create a
domain and lock all portsto be tuned. Right-click the software LEDs at the port level showninthe
domain created for the 12G SAS blade or system, and click Tuning from the context menu to open
the SAS Link Tuning dialog box.

¥ Xgig TraceControl - [10.7.1.182 - QA_5000_GEMN4 /My Domain (1,2,7)] - Untitled

File  Edit  %iew  Hardware  Application  Tools  Help

e @?ﬁ' [:::'4. Capture - -ﬁ - | Segment 1 - i1 ey o~ H T @ %

Connected to My Domain (1,2,7)

rF‘u:urt Marmne By | F/P | Daka Rate Skrip Chart Buffer Filled %%
a4 My Domain (1,2,7)
- QA_S000_GEN4

E-M sas Link - 1 @ @ 0.00MB/s
B sas Port(1,2,7) =1 :
% = ‘43 Reset LED's, Link Speed Status and Counters E
M sas Port(1,2,8) =1

Select Errors to Monitor

Tuning

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

The new 12G SAS Link Tuning dialog box introduces a new 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 box shows the port group for the selected configuration and allows you to
load a preset tuning, auto-select the best preset, or auto-tune.
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Thetop portion of the 12G SAS Link Tuning dialog box displaysthe lane steering diagram for the
current link configuration. It is the same dialog box as visible inside the Discovery dialog box's
Link Configuration, except that the wire colors uniquely identify port groups.

SAS Link Tuning for Blade 2, Link Configuration 234 2

B
7

Tunings:

Curent is 3GIG_OPTIMIZED no change) - -

Manage Presets. .. Exit

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, adialog
box is displayed showing the selected preset.

The Save areaisreserved for future use.

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

Click the Exit button to close the dialog box and return to the TraceControl window.
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Auto-tune

Auto-tuning in Trace Control is supported by the following configurations:

#31-AAAA #32-A-JAA #34 - JA
#35-G-A #41-G-FAA #49 - G-A,GG
#55-G-A, G-A

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 thetimeit takesto
auto-tune. To auto-tune al the ports in 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 box, auto-tuning will tune al the portsin that configuration regardless of

whether the other ports in the configuration are locked or not.

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

SAS Link Tuning for Blade 2, Link Configuration #34 (5]

Currently auto-tuning... 00:00:14

Input #3: Auto-tuning, Current BER estimate 1s 10ED, 1% to next step.

Stop, Keep Best
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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 box shown below appears.

SAS Link Tuning for Blade 2, Link Configuration #34 (23]
Finished. 00:01:54
Input #3: Auto-tuning, Current BER estimate is 10E-2147483648, 0% to next step. (User Stopped)
Save
|AII Groups - |
Hame: MyLast Tuning Save
Back || Exit
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When the tuning is done, the dialog box displays the finished page with the final status and the
duration of the tuning.

SAS Link Tuning for Blade 2, Link Configuration #34 (=)

Finished. 06:18:59

Input #3: Auto-tuned, Mo Eror

Save

All Groups e |
Mame: MyLast Tuning Save
Back | | -

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 MyLastTuning. 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 box and returnsto the SAS Link Tuning dialog box.

Click the Exit button to close the dialog box and return to the TraceControl window.

Change to [preset hame]

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 TraceControl window.

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

The Manage Presets... button at the bottom of the SAS Link Tuning dialog box opens the
Manage Presets dialog box allowing you to delete or rename presets.

This dialog box also alows you to download the 12G Preset files from the chassis to your client
PC. It aso alows you to upload the 12G Preset files from the client PC to the chassis.
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* Todownload aPreset file to your client PC, select the desired preset from the list on the
left of the dialog box, then click the Download button.

* Toupload aPreset file from your client PC to the chassis, click the Upload button, then
select the Preset file from your client PC.

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

Asaside note, aclient application could be killed or lose network connectivity while an
auto-tuning is performed on an Xgig blade. In that case the auto-tuning will continue running on
the chassis until it finishes by itself. However the tuning dialog box always checks for in-progress
auto-tunings when it comes up and prompts to cancel them.

Xgig Tuning and Equalization

Tuning and Equalization are procedures to optimize ports on the 6G SAS/SATA blades and
systems for your environment. When you connect the Xgig SAS Analyzer or Jammer in anew
environment (for example, after changing devices or cable length) we recommend that you run the
Tuning procedure below. If, after Tuning, the Analyzer or Jammer detects excessive signal
integrity issues, go on to adjust the Equalization settings. For more information about Tuning and
Equalization, see “ Technical Overview of Tuning and Equalization” on page 86.

Tuning

Tuning is used to fine-tune the sampling position in the data stream. The tuning function optimizes
the Xgig ports for the particular devices and channel in use, and maximizes the receiver margin to
ensure signal interoperability. Always perform Tuning after Equalization settings have changed.

Tuning can only be performed when the Analyzer portsarein Analog Passthrough mode. Digital
retiming would initiate an OOB sequence which would cause the user’s devices to temporarily
stop sending traffic needed by the tuning algorithm.

Requirements for Tuning

1 All port-pairs to be tuned must be exchanging traffic in both directions. All portswill be tuned
at their respective datarate.

2 Usehighlink utilization, if possible.
3 If possible, use a stress pattern such as unscrambled CJTPAT; however, thisis not required.

Initiate Tuning

1  Set up and connect all portsto be tuned so that they are exchanging traffic in both directions.
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2 InTraceControl, create adomain and lock all portsto be tuned. Right-click the software LEDs
at the port level shown in the domain created for the 6G SAS/SATA blade or system, and
select Change Equalization Settings.

¥ Xgig TraceControl - [10.7.4.200 - AUTOBUILDTEST-3/My Domain (1,2,1)] - Untitled

File  Edit View Hardware Application Tools Help

’ $ [::l Capture - ﬁ Segment 1 -f 1 | Ii:i:| ! F} vH v % « E

Connected to My Domain (1,2, 1)

[Part Name B/ | F/P | Data Rate Strip Chart Buffer Filled %
& My Domain (1,2,1)
=-8§) AUTOBUILDTEST-3

E.n"'_; SAS Link - 1 @ @ 0.00MBfs
M sas Port(1,2,1) @ @ 0.00MBfs [ 0 %
" SAS Port(1,2,2) @ r ! %
% _— ‘%) ResetLED's, LinkSpeed Status and Counters :

Select Errors to Monitor
Force Clock-Re-Lock to Incoming Data on This Port

Change Equalization Settings

3 You will be prompted to enter the user name and password for the chassis web page. The
default user name is JIDSU and the default password is JDSUsnt. If the defaults have been
changed, check with your system administrator for the correct user name and password.

4 To start tuning, pressthe Tune button on the Blade X Equalization Settings web page. If you
have not selected all the ports on the blade to be included in the domain, the unselected ports
will be grayed out and therefore will not be tuned when you click the Tune button.

x
[
SLOT 01
Equalization

RATE Port 01 Port 02 Port 03 Port04 Port 05 Port 06 Port 07 Port 08

3.0 i]_NDne :rjh:.._‘_'lNune il.NDne j_:NDne J_i]_NDne .‘_'INune il-NDne j.:NDI"IE j
6.0 |N0ne | |N0ne =l |NDne e |N0ne hd| |Nune | |N0ne =] |NDne =) [wone =]

Submit | Reset | Restore defaults |
Tuning

Tuning in progress - log not available ﬂ
‘ f
Tune Restore

Close |
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5 Thetuning process optimizes the receiver. This process takes a variable amount of time and
can last up to 30 seconds. During tuning, the TraceControl LEDs will flash red while the
optimal parameters are determined for the receiver. Upon completion of a successful tune, the
LEDswill turn yellow. A page will display showing Tuning has started for the blade/ports and
the Equalization page automatically returns after a brief period. The Tuning result is shown on
the Equalization page.

6 Manually reset the TraceControl software LEDs. Right-click the LEDs and select Reset
LED’s and Link Speed Status from the menu. You can also reset the LEDs by clicking on the
Reset LED's, Link Speed Status, and Counters button in the toolbar.

The optimized settings will take effect immediately. If you press Apply Configuration or start a
capture in TraceControl, the newly optimized settings will be used.

Notes for Tuning

1 The optimized values determined by Tuning become invalid if any of the following is true:
a Thebladeis moved to adifferent chassis or slot
b Thebladeisreplaced
¢ A cableischanged
d Deviceisreplaced (drive, HBA, expander, etc.)
e Devicetransmitter settings are changed (for example, de-emphasisis increased)

2 Upon completion of tuning, if some ports still receive errors, follow the instructions below to
modify the equalization on that particular port and attempt to tune again. If problems persist,
shorten the cables or adjust the emphasis and/or amplitude settings on the transmitter, if
possible.

3 Settings persist across an Xgig chassis reboot or power cycle.

Restore Tuning Defaults

To restore the origina factory settings for tuning, press the Restore button on the web page. The
restore function will also cause al link rates to return to the original factory settings. The tuning
process will automatically apply both the Tuning results and the latest Equalization settings at the
end of the tuning process.

Equalization

The general rulesfor choosing the appropriate Equalization setting are listed below. The suggested
settings for Equalization for each port and speed are provided in Table 3. Note that the legend
below Table 3 shows the precise meaning of cable lengths and de-emphasis settings at the input
device.

1 Atdatarates of 1.5000 Gbps and 3.0000 Gbps the equalization setting can be left to None.

2 TheEqualization processis performed for the selected ports on a blade. All locked ports are
selected by default, but you can choose to unselect any of those ports. If Equalization is not
required for a particular port at a particular speed, make sureit is set to None.
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3 At 6.0000 Gbps, you may need to change the equalization setting. Situations where
equalization settings should be changed include when the transmitting device has low or no
emphasis, or where along cable isused. See Table 3 for alist of the suggested settings for
equalization based on de-emphasis of the signal and the length of the cable.

4 Always perform the Tuning procedure after you have completed Equalization. In the unlikely
event you believe the analyzer isreceiving fase errors after performing both Equalization and

Tuning, you should attempt Equalization at the higher and lower settings from the current
setting. Re-tune whenever you change Equalization settings.

Table 3: Recommended Equalization Settings

Case / Equalization Settings None Low Medium High Notes

1.5000 Gbps Operation ‘ Frequency components not high enough to
need equalization in normal use.

3.0000 Ghps Operation ‘ Frequency components not high enough to
need equalization in normal use.

6.0000 Ghps Operation, Frequency components close to the source

Short Cables, may need medium equalization as the

No De-Emphasis channel will attenuate high frequencies.

6.0000 Gbps Operation, ‘ Frequency components far from the source

Long Cables, may need high equalization as the channel will

No De-Emphasis significantly attenuate high frequencies.

6.0000 Gbps Operation, ‘ Frequency components close to the source

Short Cables, may need low equalization as low

Low De-Emphasis de-emphasis and cable may cause the
channel to mildly attenuate high frequencies.

6.0000 Ghps Operation, ‘ Frequency components far from the source

Long Cables, may need medium equalization as the low

Low De-Emphasis de-emphasis and long cable may cause the
channel to moderately attenuate high
frequencies.

6.0000 Ghps Operation, ‘ Frequency components close to the source

Short Cables, may not need equalization as high

High De-Emphasis de-emphasis and short cable may normalize
the signal.

6.0000 Ghps Operation, ‘ Frequency components far from the source

Long Cables, may need low equalization as high

High De-Emphasis de-emphasis and long cable may cause the
channel to mildly attenuate high frequencies.

Low De-Emphasis < 3dB

Medium De-Emphasis = 3dB

High De-Emphasis > 3dB

Steps to Apply Equalization

1 InTraceControl, right-click the port level LEDs shown in the domain created for the 6G SAS/

Short cable = 0.5m to less than 2.0m
Long cable = 2.0m to 3.0m

SATA blade or system, and select Change Equalization Settings.
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2 You will be prompted to enter the user name and password for the chassis web page. The
default user name is JDSU and the default password is JDSUsnt. If the defaults have been
changed, check with your system administrator for the correct user name and password.

3 A web pagewill appear with drop down boxes for each port at al speeds, 1.5000 Gbps, 3.0000
Gbps, and 6.0000 Gbps. An example of the web page is shown below. The Xgig chassis name
appears in thetitle bar, and the slot number for the chassis is displayed at the top of the web
page. If you have not selected al the ports on the blade to be included in the domain, the
unselected ports will be grayed out and therefore not configurable in the web page.

x
[
SLOT 01
F.qualization

RATE Port 01 Port 02 Port 03 Port 04 Port 05 Port 06 Port 07 Port 08

30 __|L0w j JLDW j |L0w | |.L0w hd| __|N0ne j JNone j |N0ne = |.N0ne |
5.0 |High hd| |High | |High | I'l |N0ne hd| |N0ne | |N0ne | |N0ne hd|
Submit I Feset | Festare defaults |

Tuning

Tuning log not found ﬂ

| <] f
Tune | Festare |

.2
Close |

4 Pressthe Submit button after the appropriate settings have been selected from the drop-down
boxes. This results in an update on the chassis with your requested settings, but does not
update the hardware. A page will display showing the settings you have selected. Press Go
Back to return to the Equalization page.

5 Perform the Tuning procedure. Whenever you press the Tune button, the tuning process will
automatically apply both the Tuning results and the latest Equalization settings at the end of
the tuning process.

Once the equalization settings have been submitted, the settings will persist across an Xgig chassis
reboot or power cycle. Unless adeviceisreplaced or the transmitter settings are changed, the
Equalization and Tuning settings will remain valid. If adeviceis replaced or the transmitter
settings are changed, then the Equalization and Tuning settings should be reset.

Press Reset to refresh the web page to the currently stored settings.

Restore Equalization Defaults

Torestorethe original factory equalization settings, pressthe Restore defaults button. The restore
process will automatically apply the factory default Equalization settings and the latest Tuning
results at the end of the Tuning process.
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Technical Overview of Tuning and Equalization

Given the challenge of extreme serial bit rates for 6.0Gbps SAS/SATA and the state of current
6.0Gbps SAS/SATA components, manual Equalization and Tuning procedures are required to
ensure that you receivereliable results. Viavi feels that these procedures may become unnecessary
in the future as SAS-2 devices evolve and signal quality and jitter issues are resolved, but at
present they are the best way to achieve optimal results.

Tuning is used to fine-tune the sampling position in the data stream. In addition to the intrinsic
parasitics found in a copper channel, there are additional interoperability challenges with the high
seria bit ratesfor 6.0Gbps SAS/SATA. These includejitter sources, transmitter voltage levels, and
slew rate, to name afew. A user-initiated tuning function optimizes the Xgig ports for the
particular devices and channel in use. The tuning process maximizes the receiver margin to ensure
signal interoperability.

The copper channel used in SAS/SATA, consisting of traces, vias, connectors, and cables, has
low-pass filter characteristics. This means higher-frequency components in the serial bit stream
will have their voltage amplitude attenuated in comparison to low-frequency componentsin a
pattern. To compensate for this phenomenon, the SAS-2 specification requires the use of
de-emphasis at the transmitter and equalization at the receiver. De-emphasis reduces the
low-frequency signal. Equalization attempts to correct any lingering differences between high and
low frequencies at the signal destination.

Equalization isrequired for all SAS-2 devices; however, most current SAS-2 devices, including
the current version of the 6G SAS/SATA blade or system, do not have auto-equalization circuitry.
This means that equalization settings are selected for the ports when the blade is shipped, and the
settings need to change based on the environment they are used in. The primary variables for
setting equalization are the length of the cables and amount of de-emphasis from the source.

See Figure 44 for contrasting examples showing how Equalization is required to ensure signal
integrity when there is no de-emphasis. The first example shows no de-emphasis at the source,
signal degradation, and the need for a moderate equalization setting to ensure signal integrity. The
second example shows how de-emphasis at the source can eliminate the need for changing the
Equalization setting. See Figure 45 for an example of how the use of long cables slightly increases
the need for Equalization.
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Figure 44: SAS Signal Characteristics, With and Without De-Emphasis at Source

Example #1, No De-Emphasis at Source

Device POELET Device
# Y #2

Device #1 Signal, ﬂWﬂw

No De-Emphasis |

High Frlequenc_v Low Frequency

Device #1 Signal
Received At Analyzer

Equalization Applied at Analyzer

Inside Analyzer, with
Medium Equalization

Example #2, High De-Emphasis at Source

Device AGElEED Device
#1 Y #2

R | S

Device #1 Signal, W

High De-Emphasis

High Frequency Low Frequency

Device #1 Signal IUUIIUUU_\ m f_\ f_\_

Received At Analyzer

No Equalization Required at Analyzer
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Figure 45: SAS Signal Characteristics Using Long Cables

Example #3, Long Cables from Source

Device

#1

3 Meter Cables

\

Device #1 Signal,
No De-Emphasis
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Through Long Cable
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Analyzer :

1

Device
#2
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High Frequency
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Note that only 6.0Gbps devices are allowed to have 3M cables, and al devices at lower speeds are
restricted to 0.5M (or possibly 1M).
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Xgig TraceControl Capture Configuration

In this chapter:

“Configure Ports or Domains” on page 90
“Configuration Editor” on page 106
“General Settings” on page 107

“Capture and Trigger Setup” on page 123
“Lane Control” on page 151

“Segment Capture Options” on page 154
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Configure Ports or Domains

You must configure all portsin adomain before starting a capture for the domain. If you do not set
the configuration for an analyzer blade, it inherits the default configuration values.

All portsin adomain are divided into state machines. For SAS/SATA, each link is a state machine.
For FC and GE ports, each port pair is a state machine. You can add alink for FC or GE ports. For
SAS/SATA, al portsin alink must reside on the same blade. For FC and GE, portsin alink may
reside on multiple blades within the same chassis. All portsin a state machine transition in sync.
See “General Settings’ on page 107 for more information.

You can apply the configuration of the current state machineto all state machinesfor that protocol.
If you have adomain with different port types, you must configure ports for each protocol
separately. See “Triggering with Mixed Ports’ on page 148 for more information on configuring a
domain with different port types.

The configuration is loaded to the hardware when a capture is started or when the Apply
Configuration button is clicked. Ports must be locked by the user to upload (apply) a
configuration to hardware.

Click the Configuration button o to bring up the TraceControl Configuration Editor. Below is
an overview of the type of information you can define for an analyzer configuration.

» Size Options: Number of Segments, Trace Size, Frame Length, Post Trigger Fill
Set the number of buffer segments, the trace size (per segment), the maximum number of
bytes in aframe/packet to capture, and the position of the trigger point within the capture
buffer. The Number of Segments and the Trace Size fields are interrelated. Setting the value
of one will determine the value for the other, based on the total memory available. See
“General Settings’ on page 107 for complete information on these fields and buffer
segmentation.

» Signal Regeneration
The signal can be passed through, or the signal can be boosted and digitally retimed. The
signal attenuation is no more than 4 dB for analog passthrough.

* Link Speed
You must set/check the link speed for each port. Auto speed negotiation options are available
for SAS/SATA, PCle, and for 16G FC ports of the Xgig1000 chassis.

€y

Important: If your network requires you to change link speeds, you should verify that the
link speed is correct even if you have loaded a configuration file.

* Transceiver Options
For 8G blades, select the transceiver options, either High for all speeds or Standard for the
industry standard. For 16G blades, select the transceiver options, either High for 16G fixed
speed or Low for auto and all other speeds.

* FCoE CRC Checking
Fibre Channel over Ethernet (FCOE) is the proposed mapping of Fibre Channel over selected
full duplex |EEE 802.3 networks.
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» Scrambling
This setting applies only to the 8G and 4G Fibre Channel ports. It alows you to specify
whether the capture will include scrambled data.

 FEC (Forward Error Correction)
This setting applies only to the Fibre Channel protocol at link speeds of 14.0250 Gbps or
higher and the GigE protocol at link speeds of 10.3125 Gbps or higher. It allows you to specify
whether FEC is enabled in the link or not.

* Alignment Marker
This option was added to allow the selection of the alignment marker specification for 25G
RS-FEC. The 25G RS-FEC alignment marker specification may be set to either the 25G
Consortium specification or the IEEE specification.

e Captureand Trigger Setup Tab
From the Capture and Trigger Setup tab, set what traffic to capture and what traffic to ignore
and select how you want the analyzer to trigger.

e TTL In/Out
From the Capture and Trigger Setup tab, you can enable or disable the use external trigger
input/output ports.

* Output Signal Voltage
From the General Settings tab, you can select either high or low output voltage for Xgig
SAS/SATA ports.

e Traffic Summary Data
From the General Settings tab, you can specify whether to generate post-traffic summary
data.

* Optionsfor this Sate
From the Capture Options tab in the Capture Filter Editor, you can capture the granularity of
Out-of-Band Signaling and set other options related to SAS/SATA, FC, or GE captures.

Clock Sync

The clock on the all Xgig chassisis synchronized with your local system by using the Clock Sync
operation from the Xgig Web Utility. See the Xgig Family Hardware Guide, the Xgig5000 Family
Hardware Guide, or the Xgig1000 Hardware Guide for more information on the Xgig Web Utility.
Synchronizing the clock ensures that timestamps in any captured data will match your system
clock. Synchronization isonly required the first time you use the chassis or, if another user has
reset the chassis clock.

Note that if you perform a Clock Sync operation after you have started a capture operation, the
capture will not use the updated timestamps from the Clock Sync operation. Subsequent captures
will use the new timestamps.

Applying the Configuration to Hardwareg

A TraceControl configuration controls starting and stopping analyzers, specifies capture filters,
and other conditions such as frame size. All configuration information specified in the
TraceControl Configuration window is applied to the hardware.
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Pressthe Apply Configuration button to load the configuration to the hardware. If you start a
capture before you apply the configuration, this step is automatically taken before the capture
starts. You can also select Apply Changes to Hardware from the Hardware menu to load the
configuration to the hardware.

If applying the configuration may result in any loss of data, you will receive awarning message.

Saving a Configuration

A TraceControl configuration file controlstriggering analyzers, specifies capture filters, and other
conditions such as frame size. All configuration information specified in the Configuration Editor
is saved with the configuration. You can restore the configuration by loading the configuration file
at alater time.

If you have already saved the configuration, use the Save Configuration option from the File
menu to save updates to the configuration.

To Save a New Configuration File:

1 Select Save Configuration As... from the File menu, or click the Save Configuration H
button in the TraceControl main window menu bar, and select Save Configuration As.... The
Save As dialog box appears.

2 If needed, use the dialog box to navigate to the folder where you want to store the
configuration file. Configuration files can be stored in any location.

3 Namethe Xgig TraceControl configuration file and press Save.

Saving a Configuration to TC API

To save a TraceControl configuration in aformat that can be loaded by the TraceControl API,
select File > Export Configuration to TC API. Thissavesthefilewitha . tccapi extension.
Files with this extension can be loaded into the TraceControl API. For more information about the
TraceControl API, see the TraceControl APl Help system.

Loading a Configuration

Loading a configuration file reads the contents of the configuration file and displaysit in the
TraceControl window for all analyzer portsin adomain. It does not load the configuration to the
hardware; the configuration is downloaded to the hardware when you start the capture.
Configuration files for TraceControl must have an extension of . tcc.

A configuration can be loaded into a domain.

1 Select Load Configuration Into Existing Domain... from the File menu, or click the File
* button in the toolbar, and select Load Configuration Into Existing Domain.... The
Open dialog box appears.

2 If needed, use the dialog box to navigate to the folder containing the configuration file.
Configuration files can be stored in any location.

3 Select the TraceControl configuration file and press OK. The configuration will be loaded for
all the analyzer portsin the domain.
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To load the default configuration into an existing domain, select Load Default Configuration
from the File menu.

If you are applying a configuration file that results in ambiguous mappings, the software makes
some assumptions about the mappings you want. For example, if you are applying a configuration
with four ports to a domain with two ports, the first two ports from the configuration are applied
and the others are ignored. As another example, if you are applying a configuration with two ports
to adomain with four ports, the configuration for the first two ports are copied and the other ports
in the domain are given the default configuration.

Note: When loading a configuration created using Analyzer 4.6 or earlier, the software may
=» | need to alter the setti ngs to conform to the new format but will maintain the existing
functionality as much as possible.

Create a Domain and Load a Configuration File

You can use a configuration file to create a domain and load the configuration file in one
operation.

To Create a Domain and Load a Configuration File:

1 Select Load Configuration... from the File menu, or click the File 7 button in the toolbar,
and select Load Configuration.... The Open dialog box appears.

2 If needed, use the dialog box to navigate to the folder containing the configuration file.
Configuration files can be stored in any location.

3 Select the Xgig TraceControl configuration file, and press Open. The domain specified in the
configuration file will appear in the domain tree.

Working with Surveyor

If Surveyor isinstalled on the client computer, Xgig TraceControl can convert a GigE capture and
launch Surveyor to view the converted capture. The picture below shows the TraceControl buttons
for launching other applications with the Surveyor button enabled. The button is enabled only
when Surveyor isinstalled. The button is hidden by default when you first install the client
software. You must use the Show/Hide feature to display it.

Tl A8 2|

The capture is converted and saved to alocal .hst file before opening with Surveyor. The
TgpToHst dialog box will display after pressing the Surveyor button; TraceControl will save one
or multiple .hst files, and launches Surveyor. The .hst file(s) are saved in afolder specified on the
Surveyor tab of the Tools > Options dialog box. The .hst files are saved for the domain, for each
port-pair, and/or for each port as specified in the Surveyor tab of the Tools > Options dialog box.
See “ Surveyor Conversion Optionsin TraceControl” on page 94 for information on how to usethe
dialog box to select Surveyor conversion options.
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An exampleis shown below of the files created when converting a Gigabit Ethernet capture of a
domain with four ports using all conversion options.

Surveyor Base File Name = C:\Conversions\Temp
All converted filesarelocated in C:\Conversions\

Conversion for the entire domain:
Temp - Domain.hst

Conversion for port-pairs:
Temp - PortPair 0,1.hst
Temp - PortPair 2,3.hst

Conversion for ports:
Temp - Port 0.hst
Temp - Port 1.hst
Temp - Port 2.hst
Temp - Port 3.hst

When saving adomain .hst at the same time as port or port-pair .hst files, the Surveyor opens the
domain .hst. When saving multiple ports or port-pairs as .hst files, Surveyor only opens the first
port or port-pair, but it is possible to open the other ports or port-pairs with the File > Open menu
within Surveyor.

The Base Capture File Name that you set for saving the Surveyor capture sets the file names and
location used for ALL TraceControl to Surveyor conversions. If you want to save a converted
capture, it is suggested that when the capture opens in Surveyor that you saveit using anew file
name. Subsequent conversions from TraceControl will attempt to convert using the same Base
Capture File Name. Subsequent conversions could therefore overwrite previously converted
Surveyor captures.

If the file with the Base File Name for the domain is currently open in the Surveyor application,
you will not be able to perform another conversion from TraceControl. An error message will
appear, indicating that the file isin use by another application.

Surveyor Conversion Options in TraceControl

Select Tools > Options... to bring up the dialog box for configuring Surveyor conversion options
within TraceControl. The Surveyor tab sets options for how TraceControl captures will be
converted and saved when you hit the Surveyor button to open a capture. Only Gigabit Ethernet
capture datain TraceControl can be converted. If thereisamix of FC and Gigabit Ethernet in a
trace, only the Gigabit Ethernet datais converted.

Select the Base Capture File Name for all conversionsto Surveyor. Use the Browse button to
navigate to alocation and name the base file.

Select the type of conversion. All three types may be selected.
e Convert by Domain
The entire domain is converted into asingle Surveyor .hst file.
* Convert by Port Pair
Each port pair in the domain is converted to a separate Surveyor .hst file.

e Convert by Port
Each port in the domain is converted to a separate Surveyor .hst file.
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Log Real Time Statistics

Real time TraceControl data can be saved to a.csv file. The .csv files can be directly imported into
Microsoft Excel. Inthe Log Real Time Statistics dialog box, you specify the interval at which
data points are saved, how many hours TraceControl will continue to save log files, and the .csv
file delimiter type. You can aso select which columnsto log. A separate log file is saved for each
port and each link in the current domain in TraceControl.

To open the Log Real Time Statistics dialog box, click the Log Real Time Statistics £ button
in the toolbar, or select Tools/Log Real Time Statistics from the menu bar. Use the start and stop
buttons at the top of the dialog box to start and stop the logging process.

Figure 46: TraceControl Real Time Statistics Logger

+# Log Real Time Statistics

D o

Log..
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Base Filename (and Location)

Datais saved as one file per port or link with the start date, start time, and port or link name
appended to the base file name. The file name format is:

<basefilename>_<day month year hour.minute.second> <Port Name or
Link Name>; for example, ChartLog_28_02_07_13.07.22_FC Port(1,1,1). All statisticsin
current domain in TraceControl will be saved to thefile, one file for each port or link.

Stop after

Setsthe overall time, in number of days, hours, and minutes, for which information will be written
tolog files. For example, if the Interval is set to 1 minute and Stop after is set to 2 hours (120
minutes), 120 log entries will be written to each single-port log file.

Interval

Setstheinterval for gathering and writing data to the log file. Datafor each interval showsin
Microsoft Excel as another row. Options available are once per 1, 5, 20, or 30 seconds, 1 minute or
1 hour.

Delimiter

Delimiters provided are comma(, ) , semicolon ( ;) , or tab (\t ). The delimiter specifies the
character(s) inserted in the .csv file to determine the end of a value and the beginning of a new
value. Delimiters are interpreted by Microsoft Excel when the .csv fileisimported. Commaisthe
default choice for the delimiter, which is also the default delimiter used by Microsoft Excel.

Select Columns to Log

You can select which columnsto log by clicking the check boxes in the tree displayed. Clicking
All Columns at the top of the tree selects all TraceControl columns that are available for logging.
You can click the Currently Visible button to log all columns that are currently displayed in the
TraceControl’s main window. You can also click the Valid for Ports button to log al the columns
that are relevant to the type of portsin the domain.

An example .csv file shown in Microsoft Excel for asingle port is shown in Figure 47. Note that
for display purposes not all entries are shown.

Figure 47: Example .CSV Log File

A | B | c | D | E | F | G | H | | | J | K | L |
1 [Time B FIP Data Rate Buffer Fille State Link SpeedSignal MB/sec  Min MB/se Max MB/s Total MB CRC
2| 19:14:54 GREEN |GREEN 148433 M 99% Stopped  14.0250 G Retiming 1484.33  1483.22 1485.53 90569.84
3 19:14:55 GREEN | GREEN 148439 M 99% Stopped 14.0250 G Retiming 148439 148322 148553 9284278
4| 19:14:56 GREEN |GREEN 148439 M 99% Stopped  14.0250 G Retiming 148439 148322 1485.53 9435035
5| 19:14:57 GREEN | GREEN 148476 M 99% Stopped 14.0250 G Retiming 148476 1458322 148553 9576514
6 | 19:14:58 GREEN |GREEN 148444 M 99% Stopped  14.0250 G Retiming 148444 148322 148553 9727269
e 19:14:59 GREEN GREEN 148439 M 99% Stopped 14.0250 G Retiming 1484.39 148322 148553 9878025
8 | 19:15:00 GREEN |GREEN 148439 M 99% Stopped  14.0250 G Retiming 148439 1483.22 1485.53 100287.8
9 19:15:01 GREEN | GREEN 148439 M 99% Stopped 14.0250 G Retiming 148439 148322 148553 1017026
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PCle Device and Address Mappings

The PCle Analyzer remembers the devices and address mappings from aprior boot-up sequencein
order to analyze and decode future traces. You can manually enter all the devices and addressesin
the Devices And Addresses dialog box. Expert automatically generates those mappings when it
processes a boot-up sequence. To open the dialog box, click the Devices And Addresses button

in TraceControl’s toolbar, or select Devices and Addresses from the Tools menu. This
putton is enabled when you lock PCle ports.

The On the Current Port(s) tab in the Devices And Addresses dialog box shows the mapping
stored in afile on the chassis. If there are multiple chassisin adomain, the contents of thistabis
always the information for the first port pair listed in the domain. The contents of thistab can also
be retrieved from any PCle chassis in the domain.

Figure 48: Devices And Addresses Dialog Box
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QType Admin Completion Queue
QID Ox0000

QSize 4096 Entries Validate
Physically Contiguous (PC) Oxl
Address 0%000000000 1000000 \iiew Cig Space

Cancel

| Save |

When a capture stops, TraceControl copies the device mapping from the first domain port into the
pre-capture.devicesfile for the domain so that every capture's pre-capture.devicefileisinitialized
from TraceControl's domain device mapping.

The devices and addresses mapping is mandatory for TraceView and Expert to decode any
protocols over PCle, such as NVMe or SATA-AHCI. Theinformation is exchanged during the
boot sequence between the host and the devices. It may change from one reboot to the next.

You can fill the device mapping in two ways. First, you can click the “ Automatically filling this
dialog” hyperlink at the top of the dialog box. When you do, a popup appears instructing you how
to fill the dialog box automatically. Second, you can enter the information manually. The buttons
on the dialog box's right-hand side allow you to add or remove devices, queues, and addresses.
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If you are adding information manually, you should add every PCle or AHCI device found in the
capture and provide the Device ID, Class Code, and the Base Address Register (BAR) information
for the address ranges used in the capture.

When the deviceis of Class Code 0x010802 (NVMe), you should also create the NV Me queues
that are used in the trace and verify that the Memory Page Size (MPS) and Sector Size are set
correctly. The NVMe queues have an ID, type, and size. Likewise, when the deviceis of Class
Code 0x010601 (SATA-AHCI), you should create the SATA-AHCI gueues.

The regular Submission and Compl etion queues can be Physically Contiguous or not, while the
Admin queues are always physically contiguous. When physically contiguous, a queue has only
one starting address. When non-contiguous, the queue uses a PRP List, and you need to enter the
starting address of every memory page covering the queue (not the address of the PRP List itself,
but all the addressesinside the PRP List).

There are several optional settingsin the dialog box that improve expert's analysis, annotations
and decodes for the capture.

» PCleDevice/Vendor ID: This combination uniquely identifies a PCle device worldwide
* Revision ID, Header Type: Informational only for this release

* Expansion ROM Base/Size and Additional BARs: Used by Expert to identify the target
device of apacket routed by address

* MSI Interrupts: Addresses for each MSI interrupt sent by the device
* MSI-X Interrupts: Addresses for each MSI-X interrupt sent by the device

e TCtoVC Mapping: Traffic Classto Virtual Channel mapping as found in the Virtual
Channel Capability of the device

*  NVMeVersion: Informational only for thisrelease
Once you have finished editing the device mapping, you can click the Validate button to check the
consistency and reports issues. This process ensures that al the memory regions do not overlap,

the device ids are unique, and the queue ids and types are appropriate. TraceControl performs the
validation when you click the Save button.

To view the Configuration Space for each device, click the View Cfg Space button.
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Figure 49: Configuration Space Dialog Box

Device 0+0100 Cfg Space 0 23]
Size 16 | ‘words

Index Hex + | [=]- Type 0 Configuration Space Header

cigSpc 000 (W00 00 ::E::ii:lg _ ntzuﬂuﬂuﬂu

CigSpc 004 |3 X X X

CfgSpc 008 |00 02 08 Ol - Cmd

CfgSpc 00C [XX ¥X 00 EX +- Status

CfgSpc 010 |04 00 01 00 - Revision ID = 0x00

CfgSpc 014 |00 00 00 00 - Class Code = Ox010802 NWVMe

CfgSpc 018 |01 00 00 00 ... Cache Line Size

l:::gSpc DiC a0 00 00 00 . Latency Timer

gz_ggiz g;: gg gg gg gg - Header Type = 0x00 End point (zingle fct)
CEgSpc 026 [XX XX XX XX - BIST

CfgSpc 02C [ME ¥X XM EX +- Base Address Register 0 = Ox00010004
CfgSpc 030 |3 HM 3E HX +- Base Address Register 1 = Ox00000000
CigSpc 034 |M¥ ¥ H¥ HEX || _ ;--BaseAddressﬂegisterz = (x=00000001
CEgSpe 036 [XX HX XX XX [ - Base Address Register 3 =  0x00000000
CfgSpc 03C [XK XX XX XX - Base Address Register 4 =  0x00000000

i--BaseAddressRegis‘ferE = (=00000000

- Cardbus CIS Pointer

- Subsystem Vendor ID

- Subsystem ID

+- Expansion ROM Baze Address
- Capabilities Pointer

- Interrupt Line

- Interrupt Pin

- Min_Gnt

- Max_Lat

This can be useful when the device mapping was automatically populated by Expert. Expert stores
the datafor every successful CfgRd/CfgWr transaction for the entire configuration space accessed
during a boot-up sequence (up to 4KB). When aDWORD contains XX XX XX XX, it means that
it was not accessed during that capture.

Click the Save button in the Devices And Addresses dialog box to save your changesto the
device mapping.

Click the Export To File... button to save the mappings to a .devicesfile on the local hard drive for
future use. Once you export the devices and addresses to afile, you can import that file into the
Devices and Addresses dialog box in the future.

Exporting/Importing Device Mappings

To export or import device mappings, use the selections in the File menu in the Devices And
Addresses dialog box.

When you click “Import From File...”, the File Open dialog box appears. When you click “Export
To File”, the File Save dialog box appears. When you click “Import From Chassis Ports’ the
following dialog box appears.
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Figure 50: Import From Chassis Ports Dialog Box

== Import Devices And Addresses

==
Chassis IP: [10.75.1315 Read

Found on Port(s)

{* Port (x,1,1) W

Import

Typethe IP address of achassisin the “Chassis P’ field, and click the Read button to read all the
mappings for al the port pairs on that chassis.

Click the View button to open the Devices And Addresses dialog box in read-only mode, to view
the port's mappings.

When you click the Import button, the Import dialog box closes, and the original dialog box is
filled with the new devices and addresses, copied from the port selected.

Detecting Insufficient Device Mappings In TraceControl

TraceControl's configuration files may contain NV Me-specific filters and triggers, for example
“Trigger on aNVMe Write command”. Each NV Me trigger or filter element needs to be matched
in a specific PCle address range, as specified in the Device And Addresses dialog box.
TraceControl resolves the PCle address range for each NV Me element when you do one of the
following.

* lock the domain ports
» start acapture

» edit aconfiguration on locked ports

TraceControl shows errors messages when it is unabl e to resolve the address ranges between a
configuration file and the PCle devices and addresses mapping.

Figure 51: Insufficient Device Mappings Error

Cannot Start Capture (=3

! Error{s) were found in the configuration:
PCle Host{1,1,1): Cannot resolve Submission or Completion Queue
address range because the queue is not defined in the Devices And
Addresses mapping

PCle Target(1,1,2): Cannot resclve Submission or Completion Queue
address range because the queue is not defined in the Devices And
Addresses mapping

Before starting a capture, please fix your cenfiguration or correct the
devices and addresses mapping by clicking the Device And Addresses

button on the toolbar.
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Capture PCle Devices and Addresses

Capturing the boot-up sequenceis critical for PCle/NVMe to generate the device mapping file and
gueue addresses for decoding NVMe.

Clicking the Capture PCle Devices and Addresses button &% in TraceControl’s toolbar or
selecting Capture PCle Devices and Addresses from the Tools menu provides an automated
way of capturing the boot-up sequence. This button is enabled when you lock PCle ports.

Upon clicking the button or menu selection, TraceControl starts a capture and prompts you to
reboot or re-load the PCle driver. The status dialog box shown in Figure 52 is displayed to display
the status of the process at every stage. Use the Abort button to end the process.

Figure 52: Capture PCle Devices and Addresses Dialog Box

Capture PCle Devices and Addresses @

| |Starting process...

Loading configuration file...

Starting capture...

Capture started, waiting for am...

** Please disable and re-enable the DUT driver or perform a full reboot of the DUT =

Stop Capture and Proceed with Expert |

V| Automatically close when complete successfully

The automated Capture PCle Devices and Addresses process does the following:
» Loadsthe appropriate configuration file
» Startsacapture on the current segment

* Waitsfor the capture to arm, trigger and stop (or stops automatically 30 seconds after itis
armed)

* Runs Expert on the captured trace
* Retrievesthe Device Mapping file generated by Expert
» Loadsthe new detected device mapping in TraceControl

» Reports errors and/or diagnostic messages if the capture did not contain all or insufficient
boot-up information

When the Capture PCle Devices and Addresses dialog box closes, the result of the processis
shown in the TraceControl status bar. The last log that was produced by the button “ Capture
Devices And Addresses’ can always be seen by clicking the message in TraceControl’s blue status
bar (see Figure 53). The message will disappear when you click on any button.

Xgig Analyzer User’s Guide 101



Chapter 3, Xgig TraceControl Capture Configuration Configure Ports or Domains

Figure 53: Capture PCle Devices and Addresses Log Screen

New Devices detected but some issues were found. Click to see the lor Stopped | Capture duration: 00:01:03 -

P DataRate Strip Chart: Buffer Filled % State

Capture PCIe Devices and Addresses Log
Starting process...
Loading configuration file, .,
[ ._“,m_ o4 Starting capture..,
0_ 0.00 be/s - Stoppeg Captur?? started, waiting For arm, ..
@ 0.00MBfs | P—Sﬂ-{%— Stoppeq  *** please disable and re-enable the DUT driver or perform a Full reboat of the DUT **+*
Capture armed, waiting For trigger...
Capture triggered, waiking for capture ko stop...
Capture stopped
Processing trace. .,
Trace processed successfully
Trying to retrieve the Devices and Addresses infarmation...
New Devices and Addresses detected successfully with the Following errors or warmings:

EXPERT WARNINGS:

‘Warning: Device 0x0400 has some completion queues with the same interrupt index, but not all of them.
Terminaking process...

Process completed successfully

TraceControl Options

Select Tools > Options to bring up the dialog box for configuring TraceControl options.

Dialog Box Options

The Dialogs tab is used to enable or disable the display of certain warning dialog boxes. Select
Always overwrite the hardware settings with the configuration to use the port/domain
configuration regardless of the settings that already exist in the hardware.

If you do not check this box, you will receive awarning dialog box, Configuration Mismatch
with Hardware Settings, whenever the hardware link speed or signal regeneration settings for the
configuration do not match currently existing settings for the hardware. The dialog box gives you
the opportunity to use the settings aready |oaded to the hardware or verify that your link speed/
signal regeneration settings are correct. If you do not want to see this dialog box to double-check
your settings, you can disable the dialog box display.

Select Enable configuration editing during capture if you want to be able to modify
configuration files during capture. Note that this does not change the configuration for the capture.
When this option is checked, you can save the configuration you are editing during a capture.

Select Include non-overlapped data in saved trace to enable saving non-overlapped data. Once
turned on, this setting will be in effect until explicitly turned off. By default, this checkbox is
unchecked.

Frame Errors

Select the Frame Errors tab from the Options dialog box to select the specific frame errors to be
monitored by Port Status View LEDs. Jabbers, Fragmented Frames, and FCoE Embedded CRC
errors will be gray if no Gigabit Ethernet port is being monitored.

Check the box for all error typesto beincluded. Unselected error types are not used in determining
the value of status LEDs for a port.
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Phy Errors

Select the Phy Errors tab from the Options dialog box to select the specific physica errorsto be
monitored by Port Status View LEDs. Errors are grayed out if they are not supported for the ports
being monitored. This does not apply to Loss of Sync (LOS) errors.

Check the box for all error typesto beincluded. Unselected error types are not used in determining
the value of status LEDs for a port. For example, if CV errors are not selected, and the only errors
detected for aport are CV errors, the status light for that port will remain green.

SAS/SATA Errors

Select the SAS/SATA Errors tab from the Options dialog box to select the specific SAS/SATA
errors to be monitored by Port Status View LEDs. These options will be gray if there areno SAS/
SATA Analyzer ports currently being monitored.

Check the box for al error typesto be included. Unselected error types are not used in determining
the value of status LEDs for a port. See Table 24, “Traffic Summary SAS/SATA Error Counters,”
on page 311 for adescription of all SAS/SATA Errors.

PCle Errors

Select the PCle Errors tab from the Options dialog box to select the specific PCle errorsto be
monitored by Port Status View LEDs. These options will be gray if there are no PCle Analyzer
ports currently being monitored. Check the box for all error typesto be included. Unselected error
types are not used in determining the value of status LEDs for a port.

Chart Options

The options on the Charts tab control the color display of the Strip Chart in the Port Status View
aswell as scaling options for the strip chart. You can also access the Charts tab by right-clicking
the Strip Chart field for any port or link in TraceControl’s main window.

Color Options

Select the color for the strip chart graph using the Chart button, and select the background color
for the strip chart using the Background button. The default graph color is green with awhite
background.

Scaling Options

These options control the scaling display of the Strip Chart in the Port Status View. The scaling
can be done by port-pair/link or domain. If the scaling is set to domain, the scale for the strip chart
graph will be the same for all ports. If the scaling is set by port-pair/link, the same scaling is
applied to al portsin alink. If portsare not part of link, the same scaling is applied to both portsin
aport-pair.

Surveyor Options

See “Working with Surveyor” on page 93 for information on setting the options for converting
traces to Surveyor format.
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TraceControl Automated Options

Select Tools > Automated Options... to bring up the dialog box for configuring TraceControl
automated options. Automated options control what actions TraceControl will take when acapture
istriggered or completed. Automated options are not available for the following trigger modes,
Stop When Stop Button is Clicked and Advanced with no Triggered state.

Figure 54: TraceControl Automated Options
Automated Options g]
Capture Saving

[] Save ta file after stop with trigger or buffer full

[] Restart capture after stop or saving

Application Launching

] Launch Traceliew after stop

[] Launch E=pert after stop

Cornrnand to Execute

[] Execute Command on Trigger

[] Execute Command on Stop

l Ok ] [ Cancel

Autosaving the Capture to a File

Check the Save to file after stop with trigger or buffer full option to auto save the capture to a
file. Use the Browse button to choose a directory location and a file name for the saved file.

You can restart the capture after the save is complete. To restart the capture, check the Restart
capture after stop or saving option. You can also select the Save to file after stop with trigger
or buffer full option. The Restart capture after stop or saving option is still available if you do
not select the Save to file after stop with trigger or buffer full option.

Sincethe restart option will continue to save capture files after the capture stops, it may eventually
leave no disk space. Set the dider bar in the Amount of disk space to leave free areato protect a
percentage of your total disk space. The default isto not save any disk drive space on the volume
where you are saving the capture files.
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Successive capture files are given the name of the first capture file with
_DD_MM_YYYY_hh.mm.ss appended to the filename, where_DD_MM_YYYY_hh.mm.ssis
the timestamp of the capture; for example, TraceFileName_16 02 _2006_14.56.04.

Restarting capture and the application launch options are mutually exclusive. If you set the restart
option, you will not be able to launch another Xgig application automatically.

Application Launch After Capture

Other Xgig applications can be automatically launched after the capture is stopped. Use the check
boxes in this section of the dialog box to control how other applications will behave when capture
is stopped. If the Save to file after stop with trigger or buffer full option is used, the application
will process the trace file saved for the capture. If the Save to file after stop with trigger or
buffer full option isnot used, the newly-launched application will process the contents of the Xgig
buffer.

e Launch TraceView after stop
Launches the TraceView application after capture is complete. TraceView or Expert may be
launched automatically, but not both.

e Launch Expert after stop
Launches the Expert application after capture is complete. TraceView or Expert may be
launched automatically, but not both.

The application launch options and capture restart are mutually exclusive. If you choose to
automatically launch another Xgig application, you will not be able to automatically restart the

capture.

Command to Execute

This option allows you to select an application, script, or batch file to execute upon trigger or
capture stop of the domain. You can use this option to start an application that sends email, start
other devices, or log information to afile. Note that the command can include parameters passed
to the script, for example, my script.bat argl arg2.
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Configuration Editor

The Configuration Editor is where you configure ports and define capture filters and trigger
conditions. This editor has two tabs. The General Settings tab displays a summary of the settings
for al the portsin adomain. Use the General Settings tab to set the values and options for all
hardware and data settings for al portsin a configuration.

For the purposes of triggering, al ports are divided into state machines. For PCle, FC, and GE
ports or links, each port pair is a state machine. For SAS/SATA each link is a state machine. For
SAS/SATA, dl portsin alink must reside on the same blade. FC and GE links can reside on
multiple blades. All portsin a state machine transition in sync.

The Capture and Trigger Setup tab allows you to define capture filters and transitions for state
machines. It provides a graphical representation of the state machine and capture filter and
transition editors. You can only edit one state machine at atime. The State Machine drop-down
menu in the Trigger Setup window allows you to choose which state machine you want to edit.
The Apply to all port pairs button appliesthe current configuration to all port pairg/links. You can
use the Apply to other port pairs button to access a dialog box where you can choose other port
pairs or links to apply the current capture and trigger settingsto. Click Apply to apply the current
configuration to the selected port pairs. A configuration for a state machine cannot be applied to
state machines of another protocol. For example, if a domain contains two FC port pairs on a4G
blade, one GE port pair, and a SAS/SATA link, selecting Apply to other port pairs while editing
the state machine for a 4G FC ports pair will pop up adialog box showing the remaining 4G FC
port pair available for selection.
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General Settings

The General Settings tab of the Configuration Editor displays the configuration settings for all
ports and allows you to define the hardware and data settings for each port individualy, for alink,
or for an entire domain.

Click aport to edit its settings. Click the cell corresponding to alink or the whole domain to edit
those values. The domain and link rows are either blank until you click them, or if al ports have
the same value, that value is displayed.

Figure 55: Set Value for All Ports in a Domain

Port Trace Size ... | Frame/Payload (B...

|| O sasjsata 10 D@ms

=15 Link -2 10 8208
] ' |10 8208
B . Mg saspo.. |10 8208
] %5 Link - 1 10 8208
B -l sasPo... |10 8208
] LMy sa5Po... 10 8208
| | % Fibrechanne |10 2084
] By FCPort(1,... |10 2084
B -y FCPart(1,... |10 2084
| By FCPort(3,... |10 084
N LMy FCPart(3,... |10 2084
| | % Gigabit Ethernet |10 1518
B By GEPort(3,... |10 1518
| LM aF partra... |1n 1518

Not all fields are editable for all ports. However, all settings for al ports are shown to provide a
clear view of al portsin the domain. When using mixed ports, some columns may be available for
some ports but may not apply to others. Fields that do not apply to a port are grayed out for that

port.

Figure 56: General Settings
¥ Configuration Editor EHZ]

General Settings | Capture and Trgger Setup |
Number of Segments
[[Port Trace Size (MB) | Frame/Payload (Byte) | Signal Regeneration | Link Speed (Gbps) | Scrambling | Traffic Summary | Transceiver Rate | FCoE CRC Checking | Output Volt... ||
= My Domain (1,1,1) | Analog Passthrouct
- 98 sasfsATA 8 8208 Analog Passthrough ) High
-5 Link - 2 3 8208 Analog Passthrough  6.0000
i By sasPort(1,2,1) 3 5208 Analog Passthrough  6.0000
¢ LBy sAasPort(1,2,2) |8 5208 Analog Passthrough  6.0000
-5 Link - 1 3 8208 Analog Passthrough  3.0000 High
iRy sAs Port(2,2,1) a 5208 Analog Passthrough  3.0000 High
<My SAS Port(2,2,2) ] 5208 Analog Passthrough  3.0000 High
58 Fibre Channel |8 2084 Analog Passthrough = &= Standard
My FC Port(1,3,3) 8 2084 Analog Passthrough  8.5000 =] ) Standard
iRy FC Port(1,3,4) 3 2084 Analog Passthrough  8.5000 = = Standard
B FC Port(3,1,1) 3 2084 Analog Passthrough  4.2500
LMy FCPort(3,1,2) |8 2084 Analog Passthrough  4.2500
)-8 Gigabit Ethernet 3 1518 Analog Passthrough  1.2500
iRy GE Port(3,2,1) 3 1518 Analog Passthrough | 1.2500
‘-l GE Port(3,2,2) 3 1518 Analog Passthrough  1.2500
-8 10G Ethernet |8 1520 Analog Passthrough 10,3125 ]
{-¥my GE Port(1,1,1) 3 1520 Analog Passthrough 10,3125 =]
iy GE Port(1,1,2) 8 1520 Analog Passthrough  10.3125 =
Click on an empty cell in the Domain row to change the value for the whole domain
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Use this tab to configure the following:

» Link Speed (appliesfor all portsin alink for SAS/SATA, FC, GE. and PCle or port pair for FC
and GE. If thereisno link, settings are applied to the port pair.)

» Signal Regeneration (appliesfor al portsin alink for SAS/SATA, FC, or GE or port pair for
FC and GE. If thereis no link, settings are applied to the port pair.)

e Traffic Summary (applies per link/port pair)

» Frame/Payload size (applies per port)

*  Number of Segments (applies for the whole domain)
» Tracesize (applies per port)

e Scrambling (appliesfor an FC port pair)

* FEC (Forward Error Correction) (applies per 16G FC, 32G FC, 25 GigE, or 10GigE port
including 40G on Xgig1000)

* Alignment Marker (appliesto 25G RS-FEC only)

» CDR (Clock Date Recover) (applies per 10GigE port pair for 40G X gig1000 only)
» Transceiver Rate (applies per port)

» FCoE CRC Checking (applies per port)

» Output Voltage (applies per port)

e Training PRBS

* Lane Select (50 GigE only)

At the bottom of the General Settings window, there is a description field that provides a
description of the column selected along with some additional details about the setting such as
whether the setting is per port or per link/port pair or any other restrictions. Whenever a setting is
edited, additional constraints may be applied due to interdependency of some settings.

Link Speed

Thelink speed and signal regeneration options allow the analyzer hardware to perform correctly in
your environment. The link speed must match the rate of your circuit under test and signals may
have to be retimed in some environments.

You must ensure that the link speed (datarate) is set properly before you start a capture. If you
only use one speed on your network, you can set the speed one time and not be concerned about
checking the link speed when you start a capture operation.

Note: If your network requires you to change link speeds, you should verify that the link
speed is correct even if you have loaded a configuration file.

Thelink speed is set for a port-pair or al the portsin alink. You cannot set the link speed for only
asingle port.

If you try to capture with the wrong link speed, you will notice red status for the B/W or F/P LEDs
in Port Status view.
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The link speed setting for the analyzer ports affects the behavior of Xgig TraceControl. If the link
speed is set incorrectly, the Xgig TraceControl will display red status LEDs and L OS traffic status
for the ports configured.

To select the link speed, follow these steps:
1 Placethecursor intheLink Speed (Gbps) field.

2 Select arate or Auto. For example, select the 2.1250 Gbps option from the Link Speed
pull-down menu in the General Settings tab to set the link speed.

Note: The Auto speed setting only detects link speed when the analyzer isidle. Once
=»| acaptureis started, the auto-detect feature does not change the current analyzer speed
if the link does change. The data rate will be fixed by the analyzer during capture.

Gigabit Ethernet Link Speeds

The link speed for the Xgig 1G Gigabit Ethernet bladeis fixed at 1.2500 Gbps; no link-speed
options will appear for domains with Xgig Gigabit Ethernet ports.

The Xgig1000 4 port and 8 port 10G/16G fixed blade chassis, the Xgig1000 8+2 port 10G/16G/
40G fixed blade chassis, and the Xgig1000 2 port 10G/40G fixed blade chassis when operating in
10 Gigabit Ethernet protocol support the link speed of 10.3125 Gbps.

The X gig1000 4-Port and 8-Port 25G/32G fixed-blade chassis when operating in Gigabit Ethernet
protocol support the link speed of 10G (10.3125 Gbps) and 25G (25.78125 Gbps). (Each Gigabit
Ethernet speed (10G and 25G) requires a separate license.)

The Xgig1000 10-Port 25G/32G/50G/100G/128G fixed-blade chassis when operating in Gigabit
Ethernet protocol supportsthe link speeds of 10G (10.3125 Gbps) and 25G (25.78125 Gbps) using
the 8 SFP ports. 50G (51.5625 Gbps) and 100G (103.125 Ghps) are supported using the two QSFP
ports. (Each Gigabit Ethernet speed (10G, 25G, 50G, and 100G) requires a separate license.)

Using the Xgig5000 10G 8 Port Gigabit Ethernet Blade as a 40G Analyzer

The link speed for the Xgigh000 10G 8 Port Gigabit Ethernet blade can be changed to 40G.
However, at 40G, this blade only supports the Analyzer function. The speed for this blade cannot
be changed in the Link Speed settings in the Configuration Editor. The 40G Analyzer setting must
be selected in the Select Ports for Domain Creation dialog box. To use the Xgig5000 10G
Ethernet blade as a 40G Analyzer, follow these steps.

1 From TraceControl’s Select Ports for Domain Creation window, discover an Xgig5000
chassis containing an 8 port 10G Ethernet blade. This blade must be licensed for 40G
Anayzer.
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Figure 57: 10G Ethernet Blade Showing Eight Ports
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#(GIGEK-MINH-3
10.75.55.75

Select any port in the blade.
Right-click on the selected port, and select Use Port(s) as.... > 40G Ethernet.

Click the Create and Lock button at the bottom of the window.

a b~ W DN

All eight ports are locked as one 40G port pair, and only two ports are now shown.

Notice in the New Domain window, whenever the ports are being used as 40G, the ports are
shown as only two portsin asingle port pair.

Figure 58: 10G Ethernet Blade Showing Two 40G Ports

o S
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Xgig5000

A GEIGER-MIMH-3
10.75.565.78

Fibre Channel Link Speeds

For Fibre Channel, the link speed can be set to the highest rate supported by the blade containing
the ports, or a supported lower rate. Available rates for Xgig Fibre Channel are 1.0625 Gbps,
2.1250 Ghps, 4.2500 Gbps, or 8.5000 Gbps. For example, the Xgig 2 Gigabit Multi-Function
blade ports can be set to 1.0625 Gbps or 2.1250 Gbps; however, higher rates are not supported.

The Xgig 8 Gigabit Fibre Channel blade fully supports 2.1250 Gbps, 4.2500 Gbps, or 8.5000 Gbps
rates when equipped with SFP+ optical transceivers that support the 8.5000 Gbps rate. However,
the 1.0625 Ghps rate does not work to specification when using the same SFP+ transceiver. To
support a 1.0625 Gbps link speed on this blade, use SFPs that support a maximum rate of 4.2500
Gbps.

The Xgig5000 16G FC blade supports a link speed of 4.2500, 8.5000, or 14.0250 Gbps.
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The Xgig1000 systems with 16G FC functionality support a link speed of 4.2500, 8.5000, or
14.0250 Gbps. It also includes an Auto option for ports used in Analog Passthrough. Thisisthe
default setting. The auto-detect option automatically detects the link speed when the analyzer is
idle. Once a captureis started, the auto-detect feature does not change the current analyzer speed if
the link does change. The data rate will be fixed by the analyzer during capture.

The Xgig1000 4 port and 8 Port 25G/32G and the Xgig1000 10 port 25G/32G/50G/100G/128G
fixed blade chassis when operating in fibre channel protocol supports link speeds of 8G FC (8.5
Gbps), 16G FC (14.025Ghbps), or 32G FC (28.05 Gbps) using the 8 SFP ports. 128G FC (112.2
Gbps) is also supported using the 2 QSFP ports.

SAS/SATA Link Speeds

For 3G SAS/SATA blades, the link speed can be set to 1.5000 Gbps, 3.0000 Gbps, or Auto. For
example, select the 3.0000 Gbps option from the pull-down menu to set the link speed to 3.0000
Gbps.

For 6G SAS/SATA blades and systems, the link speed can be set to the highest rate supported by
the blade containing the ports, a supported lower rate, or one of the Auto selections. The Xgig 6G
SAS/SATA Wide-Port/4x Blade, the 6G SAS/SATA Narrow blade, and the LX and L XP fixed-port
systems support 1.5000 Gbps, 3.0000 Gbps, and 6.0000 Gbps. For example, select the 3.0000
Gbps SAS option from the Link Speed pull-down menu to set the link speed to 3.0000 Gbps.
These blades and systems al so have an auto-detect option, which will automatically detect theidle
link speed between 1.5000 Gbps, 3.0000 Gbps, and 6.0000 Gbps.

The Auto options available for 6G SAS/SATA blades and systems are SAS 6/3/1.5G & SATA 3/
1.5G and SATA 6/3G. For the Auto options, no actual negotiation or handshake takes place
between the analyzer and any external device — the blade ports merely detect the data speed from
the speed negotiation sequence happening on theidle link. The Auto options can automatically
determinetheidle link speed only if the Xgig ports see the link initialization activities that take
place (for example, OOB and speed negotiation events). If link initialization sequence does not
happen while an Auto option is set, the blade will retain its existing speed. For example, select the
1.5000 Gbps option for the Link Speed in the TraceControl Configuration window to set the link
speed to 1.5000 Gbps. Then select the Auto (SAS 6/3/1.5G & SATA 3/1.5G) option for the Link
Speed. If no link initialization happens, the speed of the blade will still be 1.5000 Gbps. The
auto-detect option automatically detects the link speed when the analyzer isidle. Once acaptureis
started, the auto-detect feature does not change the current analyzer speed if the link does change.
The datarate will be fixed by the analyzer during capture.

For 12G SA S blades, the link speed can be set to the highest rate supported by the blade containing
the ports, a supported lower rate, or one of the Auto selections. The Xgig5000 12G SAS Wide Port
blade and the Xgig1000 12G SAS blade support alink speed 3.0000, 6.0000, or 12.0000 Gbps.
These blades and systems al so have an auto-detect option, which will automatically detect theidle
link speed between 3.0000 Gbps, 6.0000 Gbps, and 12.0000 Gbps.

The Auto options available for 12G SAS blades are Auto (SAS 12/6G), Auto (SAS 12/6/3G), and
Auto (SAS 6/3G).
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Choosing an Auto Option for 12G SAS Blades

When you set the Link Speed to Auto (12G/6G/3G), the analyzer is able to auto-detect any of these
three datarates. In the 3G and 6G cases, the analyzer uses oversampling to detect the data rate.
12G traffic is captured directly. 6G traffic is oversampled 2x, and 3G traffic is oversampled 4x.
This setting provides flexibility if you do not know the data rate of the link under test. However,
notethat if thetrafficisat a3G datarate, then oversampling by 4x can cause false bit errors. In this
case, it is better to change the Link Speed to 3G fixed or Auto (SAS 6/3G) and reinitiaize the link
under test.

When you set the Link Speed to Auto (12G/6G), the analyzer is able to auto-detect either 12G or
6G datarates. In the case of 6G, the analyzer uses oversampling to detect the datarate. 12G traffic
is captured directly. 6G traffic is oversampled 2x, and 3G traffic is not detected. This setting
provides flexibility if you do not know whether the data rate of the link under test is 6G or 12G.
However, note that if the traffic is at a 6G datarate, then oversampling by 2x may not beideal. If
the analyzer shows bit errors, then try setting Link Speed to 6G fixed or Auto (SAS 6/3G).

When you set the Link Speed to Auto (6G/3G), the analyzer is able to auto-detect either 6G or 3G
datarates. In the case of 3G, the analyzer uses oversampling to detect the data rate. 6G trafficis
captured directly. 3G traffic is oversampled 2x, and 12G traffic is not detected. This setting
provides flexibility if you do not know whether the data rate of the link under test is 3G or 6G.
However, note that if the traffic is at a 3G datarate, then oversampling by 2x may not be ideal. If
the analyzer shows bit errors, then try setting Link Speed to 3G fixed.

For the Auto options, no actual negotiation or handshake takes place between the analyzer and any
external device —the blade ports merely detect the data speed from the speed negotiation sequence
happening on the link. The Auto options can automatically determine theidle link speed only if
the Xgig ports see the link initialization activities that take place (for example, OOB and speed
negotiation events). If link initialization sequence does not happen while an Auto option is set, the
blade will retain its existing speed. The auto-detect option automatically detects the link speed
when the analyzer isidle. Once a capture is started, the auto-detect feature does not change the
current analyzer speed if the link does change. The data rate will be fixed by the analyzer during
capture.

PCle Link Speeds

For PCle, the link speed can be set to the highest rate supported by the blade containing the ports,
or asupported lower rate. Available rates for Xgig PCle, in GT/s, are 2.5 (Genl), 5.0 (Gen2), and
8.0 (Gen3). You can also select Auto, and the Xgig will select the correct speed based on the
device under test, and if it cannot, it will default to 8.0 (Gen3).

Link Speeds for 10G Multi-Function Blades

No link-speed options will appear for ports on 10 Gigabit Multi-Function blades including the
Xgig5000 10G Ethernet blade; the speed isfixed at 10.3125 Gbps for Gigabit Ethernet and
10.5187 Gbps for Fibre Channel and cannot be changed.
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Changing the Link Speed

A warning message appears when the new settings are different than the current hardware settings.
Press Change to proceed with the signal regeneration or link speed change and send the new
configuration to the hardware. If you press Don't Change, the configuration in the software will
be updated to reflect the current setting for the hardware. Check the Always overwrite the
hardware settings with the configuration and do not display this dialog again to avoid
receiving this warning message in the future. Use the Options dialog box in the Tools > Options
menu to directly set the option for this dialog box.

>

Warning: Changing the link speed when the signal is digitally retimed may cause data loss.

&

Important: When changing the link speed from 3.0000 Gbps to the “ Auto SATA 6/3G”
setting, alink error may occur during the speed change, and TraceControl LEDs will briefly
flash red.

Figure 59: Link Speed and Signhal Regeneration Mismatch Warning

Configuration Mismatch with Hardware Settings

The link. zpeed and the signal regeneration in the configuration are different than the current
hardware zettings:

545 Port[1,2,7] will change from 3.0000 to E.0000,
SAS Port[1,2,7] will change from Pazssthrough to Betiming.
545 Port(1,2.8] will change from 3.0000 to £.0000,
SAS Port{1,2.8] will change from Pazsthrough to Betiming.

Do you want ta change the current link. speed and signal regeneration zettings?

I Don't Change H Change ] [ Cancel

D?,ﬁ.lways ovenrite the hardware settings with the
iconfiquration and do not display this dialog again

Signal Regeneration

Digital signalsthat are received and passed through the analyzer are weakened very dlightly by the
optical-electrical-optical pass-through process. For most applications, the dight reductionin signal
strength will not be afactor. However, for some applications, especially where the signal is passed
through multiple analyzers, the reduction in signal strength can affect throughput.

To select the signal regeneration mode, follow these steps:
1 Placethecursor in the Signal Regeneration field.

2 Select an option.

Analyzer configuration in TraceControl gives you the option to retime/regenerate the signal at its
optimum level.
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Select the Digital Retime option in the TraceControl Configuration Editor to retransmit the signal
using the analyzer's clock. Jitter is eliminated and fill characters are added or deleted in
compliance with the specification of the network data.

The default optionis Analog Passthrough. The received signal is buffered and retransmitted
unmodified. The signal isamplified and link jitter isincreased by <100psec. An Analog
Passthrough Multiplexed option is available for Analog Passthrough when analyzing SAS
SATA. See“Multiplexing for SAS/SATA” on page 114.

Note:

Analog Passthrough is supported in the Xgig1000 4 port and 8 port 25G/32G and the
Xgig1000 10 port 25G/32G/50G/100G/128G system chassis by using the analog passthrough
adapters on the SFP ports. When the anal og passthrough adapter is seated into the chassis, the
chassisis switched to analog passthrough mode. When the analog passthrough adapter is
removed from the chassis, the chassisis switched to digital retime mode. Refer to the
Xgig1000 Hardware Guide for more information on the analog passthrough adapter.

Digital retiming is currently supported in FC, GE and SAS/SATA Analyzer ports. For SAS/SATA
Analyzer ports, Digital Retime is only available for the 6G Wide-Port and Narrow Blades and the
LX and LXP fixed-port systems. The Xgig5000 16G FC blade only supports Digital Retime.
However, the Xgig1000 systems with 16G FC functionality support Digital Retime and Analog
Passthrough, and the Xgig1000 PCle system supports Analog Passthrough only.

The signal regeneration option is set for each port-pair or link.

Warning: Changing the signal regeneration from Analog Passthrough to Digital Retime may
cause loss of data on the network.

When you have a configuration that is different from the current hardware settings, a warning
message appears. Press Change to proceed with the signal regeneration or link speed change and
send the new configuration to the hardware. Check the Always overwrite the hardware settings
with the configuration and do not display this dialog again box to stop receiving this warning
message. Use the Options dialog box in the Tools > Options menu to directly set the option for
this dialog box. See Figure 59 above.

Multiplexing for SAS/SATA

Multiplexing is only supported for analog passthrough in SAS/SATA. To analyze multiplexed
signals, select the ports that have multiplexed signals and choose the Analog Passthrough
Multiplexed option from the Signal Regeneration drop-down menu. Thisoption isonly available
for the 6G SAS/SATA blades and systems.

SAS/SATA Multiplexing in the analyzer context means that the analyzer ports will be able to
correctly interpret and decode the signal when two logical links exist within asingle physical link
(port-pair). The Dwords for each logical link are interleaved on the wire.

Thelogical links within a multiplexed signal can be analyzed as with any other link within the
analyzer. For example, you can trigger or search on the data contained within asingle logical link
that is being transmitted within a multiplexed signal. Domains within TraceControl are still
comprised of physical ports selected in the Domain Creation dialog box.
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Setting the Analog Passthrough Multiplexed option affects the Trace Size and Number of
Segments options. Multiplexed signals are separated into two logical links, and therefore require
twice the number of buffer segments and half the buffer size per logical port.

If multiplexing is enabled for a state machine, the ports appear in the Ports Selection for Current
Template section of the Capture Filter and Transition Editors with a zero or a one following the
port name to indicate the logical link. You can select or deselect the checkbox for alink to choose
which logical link you want to trigger on.

Multiplexing options are available in Template Editor for SAS/SATA frames and primitives when
you drag them into the condition boxes in the Capture Filter and Transition editors. See the
“Template Editor” on page 161 for complete information.

Traffic Summary

The Traffic Summary data provides metrics for errors, OOB events, speed negotiation events,
primitives, connections, transactions, ordered sets, and frames that can be used during analysis.
Traffic Summary datais only supported for analog passthrough for 6G and 12G SAS/SATA and
8G and 16G FC blade ports. Check the Traffic Summary box for alink or port pair to generate the
data. Note that you can also turn off Traffic Summary generation for all ports by clicking the TSV
button in TraceControl’s main window menu bar so that it is not depressed. You can enable
Traffic Summary generation for all portsthat support Traffic Summary data generation by clicking
the TSV button so that it is depressed.

Selecting Traffic Summary with the Signal Regeneration set to Digital Retime is not supported
for SAS/SATA, and you will receive an error. However, Digital Retime Signal Regeneration is
supported for FC. See “Using the Traffic Summary Pane” on page 304 for complete information
on Traffic Summary datain TraceView.

Important: If Traffic Summary View isenabled in TraceControl and the analyzer is stopped
@ manually, the link will be disrupted for a short time by an operation where TSV updates afile
on the blade. This may cause errors.

Payload/Frame Size

The Configuration Editor window shows afield to set the length of the payload/frame to capture.
Thisfield allows you to truncate payloads/frames. Truncating payloads/frames can reduce the size
of trace when you are not interested in portions of the data.

Thisfield displays differently depending on the analyzer hardware being used. For Fibre Channel,
the hardware can capture from 0 to 2144 bytes of payload. The first 28 bytes of header information
is always captured for Fibre Channel, so setting the Frame/Payload Size to O will still capture 28
bytes of every frame. The length specified in thisfield has no effect on non-frame data such as
ordered sets or errors.

For Gigabit Ethernet, the hardware can capture from 4 to 16384 bytes. The Frame Size value does
not include the CRC or GE End, which are always captured with a frame.

For SAS/SATA, the hardware can capture from 4 to 16392 bytes in even multiples of four. The
Frame /Payload size value includes the SOF, but not the CRC or the EOF.
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For FC, the hardware can capture in even multiples of four.
For 10Gbps Ethernet, the Payload Size isin even multiples of four.

For PCle, the hardware can capture from 20 to 8188 in even multiples of four. The default valueis
4192.

If a payload/frame contains less data than specified in field, the entire payload/frame/packet is
captured.

To specify the frame length, follow these steps:
1 Placethecursor in the Payload/Frame field.

2 Usethearrow keysto select asize, or enter avaluein the field.

Number of Segments and Trace Size

The Number of Segments and the Trace Size fields are used in buffer segmentation. The
sequence of how segments are filled when capturing eventsis determined by the option used when
you start the capture.

The hardware capture buffer on Xgig Analyzer blades can be divided into different segments.
Buffer segmentation allows you to perform multiple captures within a single capture buffer. Time
between trigger and restarting capture is minimized allowing you to avoid missing critical events
when capturing multiple sections of information. See “ Segment Capture Options’ on page 154"
for information on selecting a segment and segment capture modes.

The Number of Segments and the Trace Size fields are interrelated. Setting the value for
Number of Segments determinesthe value for the Trace Size. Thetrace sizeis adjusted based on
the available memory.

For example, if you select 4 asthe value for Number of Segments and the total memory available
for that port is 2GB, the Trace Size value will be set to approximately 500MB (note that exact
value may vary dightly due to the header size).
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Figure 60: Number of Segments and Trace Size

General Settings | Capture and Trigger Setup I
Number of Segments sets up the segmentation

Mumnber of Segments: of the buffer for all ports in the domain

Port Trace Size (M Values for Number
- My Domain (1,1,1) of Segments and
.:.g SAS/SATA Trace Size are

interrelated

- My SAs Port(1,2,1) | 808
By 5a5 Port(1,2,2) | 808
General Settings | Capture and Trigger Setup I

Murber of Segments; | 30| - As the number of segments increases
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Port Trace Size (ME)
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- My sasport(1,2,1) 125
By Sas Port(1,2,2) | 125
General Settings I Capture and Trigger Setup I
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Trace Size can be set less than the max size ., Trace Size (ME)
E-%F My Domain (1,1,13
:= SAS[SATA

% SAS Pork(l,2,13 |29
% SAS Pork(1,2,2) | 29

Thetotal capture buffer memory can be divided into equal segments by specifying the number of
segments or the size of each segment, and segments are numbered from 1 to n. The maximum
number of segmentsis 128. The minimum size for tracesis 2MB.

This same relationship between the fiel ds exists when analyzing multiplexed SAS/SATA ports
(Signal Regeneration is set to Analog Passthrough Multiplexed). However, since the ports
contain two logical links, the maximum trace size will be half of what it would be for
non-multiplexed ports. For example, if you select 4 asthe value for Number of Segments and the
total memory available for a multiplexed port is 2GB, the Trace Size value will be set to
approximately 245MB (note that exact value may vary slightly due to the header size). The
Number of Segments option sets the number of segments per logical link. In the case above, you
have 4 segments for each logical link:

(4 segments X 2 links X 245MB Trace Size = Approximate total port memory size).
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Once you have set the Number of Segments for the domain, you can reduce the Trace Size for
individual port-pairs by selecting them and setting the value of Trace Size. For example, if the
maximum Trace Size is 500MB for all non-multiplexed portsin the domain based on the Number
of Segments set to 4, you can select a port-pair within the domain and set the Trace Size to
100MB.

Number of Segments

The number of segments can be set from 1 to 128. If the number of segmentsis set to one, asingle
capture buffer is used that includes all available memory. To set number of segments, follow these

steps:
1 Placethe cursor inthe Number of Segments field.

2 Usethe arrow keysto select the number of segments, or enter avalue in the Number of
Segments field.

All ports within a domain will have the same number of segments.

Trace Size

A trace size can be set from 2MB to the maximum memory available for the segment. To set the
trace size, follow these steps:

1 Placethe cursor in the Trace Size field.

2 Usethearrow keysto select atrace size, or enter avalue in the Trace Size field.

You can have different trace sizes for different ports that are part of the same domain.

Scrambling

For Fibre Channel ports, Scrambling appliesto link speeds of 8.2500 Gbps and bel ow. By defaullt,
scrambled dataisturned on for 8.2500 Gbps captures and turned off for 4.2500 Gbps captures.

For PCle ports, the Scrambling checkbox is on the Lane Control tab, and this setting is enabled
by default.

If you toggle between the scrambling and the non-scrambling mode for the same link speed, you
will not get a warning message since scrambling does not affect the data path but only how the
data iswritten to the buffer.
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FEC (Forward Error Correction)

FEC allows you to specify whether FEC is enabled in the link or not. This setting only applies to

the following Link Speed settings:

* Fibre Channel Link Speed set to: 14.0250 Gbps and above
* Gigabit Ethernet Link Speed set to: 10.3125 Gbps and above

The FEC options are based on the hardware (blade or chassis) and Link Speed setting. Refer to
Table 4 for the avail able options and the FEC option descriptions.

Table 4: FEC Options

FEC Options Available by Hardware and Link Speed

FEC Options
O
w
Link L
Speed ﬁ 8
Setting - c = 2 ;
Blade/Chassis (Gbps) Protocol o) o) 3: ) o
« Xgig1000 4 port & 8 port 10.3125 FC X X X
10G/16G fixed blade chassis
« Xgig1000 8+2 port
10G/16G/40G fixed blade chassis
e Xgigl000 2 port
10G/40G fixed blade chassis
e Xgig5000 16G FC blade 14.0250 FC X X X
« Xgig1000 systems with 16G FC
e Xgigl000 4 port 25G/32G fixed 10.3125 GigE X X X X
blade chassis
» Xgig1000 8 port 25G/32G fixed 14.0250 FC X X X
blade chassis 25.78125 GigE X X X X
* Xgig1000 10 port 28.05 FC X X X
25G/32G/50G/100G/128G -
fixed blade chassis 51.5625 Gige X X
103.125 GigE X X
112.2 FC X

FEC Option Descriptions

Off

FEC is not used.

On

FEC is on.

Auto

The analyzer automatically determines whether or not the link
contains FEC traffic and captures the traffic either way.

BASE-R FEC

Forward Error Correction (FEC) for BASE-R PHYs as described
in clause 74 of IEEE 802.3bj-2014.

RS-FEC

Reed-Solomon Forward Error Correction (RS-FEC)
for 100GBASE-R PHYs as described in clause 91 of
IEEE 802.3bj-2014.
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Alignment Marker

This option alows setting the alignment marker for 25G RS-FEC. When RS-FEC is used, the 25G
Physical Coding Sublayer implements an alignment marker insertion and removal function. The
alignment markers are used by RS-FEC to achieve FEC block lock. This option allows you to
select the correct alignment marker specification, either the 25G Consortium specification or the
| EEE specification.

CDR (Clock Data Recovery)

This setting only applies to the 10GigE ports on the 40G Xgig1000 chassis. The CDR cleans the
signal output after passing through the analyzer. Thisis similar to a Digital Retime, but the signal
isnot completely re-created. It isjust cleaned and re-clocked. The default setting is off.

Note: If you are using copper cables, turning the CDR setting on preventsthe training signals
from passing through the analyzer. If you want training signals to come through when using
copper cables, turn this setting off.

Transceiver Rate

This option is enabled only if it applies to the transceiver used by the hardware ports you have
selected. For other transceivers, this option is grayed out.

For 8G Blades Only

The Transceiver Rate option sets how the transceiver reacts to the fiber-optic light source. The
default industry standard setting may introduce errors when switching speeds. Switching rates to
lower rates may introduce momentary errors during the switching processin the downstream data,
even in Analog Passthrough mode. Errorsintroduced in the switching process can be avoided in
Analog Passthrough mode by selecting the Set rate select to “High” for all speeds. The two
options available are described below.

e Standard - Useindustry standard setting (Rate select set “high” for the maximum supported
speed by the transceiver and “low” for al other speeds).
This setting isindustry standard, and is typically used in most environments. However, this
setting may result in momentary errors when speeds are switched between higher and lower
speeds. A warning is displayed when the above condition is detected when you are trying to
switch speeds.

» High - Set rate select to “high” for all speeds (Resultsin lower light sensitivity at speeds below
the maximum supported by the transceiver).
This setting is recommended if you experiencing momentary errors when switching port
speeds. This setting will eliminate switching errors, but resultsin lower light sensitivity for
speeds below the maximum rated speed for the transceiver. If the incoming signal is not
strong, errors that result from signal attenuation may occur if this setting is used.
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For 16G Xgig1000 and Xgig5000 Blades

Setting the option to High may introduce momentary errors during the switching process from16G
to alower ratein the downstream data, even in Analog Passthrough mode. Errorsintroduced in the
switching process can be avoided in Analog Passthrough mode by selecting the rate select to Low
for all speeds. The two options available are:

* High - Set rate select to High for the 16G fixed speed, and low for auto and all other speeds.

* Low - Set rate select to Low for all speeds. This setting will eliminate switching errorsand is
the default setting.

You should use the High option at 14.0250 Gbps if you are experiencing errors on the link at this
speed. However, if the link speed between your devices changes to 8G or below, errors will be
introduced on the link even in Anal og-passthrough mode. You should revert it back to Low in that
case.

For 25G and 32G Xgig1000 Systems

The Transceiver Rate option on 25G and 32G systems forces the SFP transceiver rate selected.
The two options available are:

» High - Force rate select to High for all SFP models and all speeds and is the default setting.
* Low - Forcerate select to Low for all SFP models and all speeds.

FCoE CRC Checking

Fibre Channel over Ethernet (FCoE) is the proposed mapping of Fibre Channel over selected full
duplex |EEE 802.3 networks. Different versions of the protocol have different formats and
different specifications for cal culating the FCoE’'s embedded FC-CRC value. This option allows
the Xgig hardware to calcul ate the FCoE embedded CRC value based on the latest version of the
protocol or disable calculation of thisvalue.

Checking the check box enables selects the latest draft of the T11 standards committee
specification as of this Xgig Analyzer release. Unchecking the check box disables FCoE
embedded CRC calculation. When the FCoE embedded FC-CRC calculation is disabled, the
analyzer will not perform any actions (for example, Trigger, Arm, or Rollback) on the embedded
FC-CRC values. This check box is checked by default.

Output Voltage

These settings specify output signal voltage for Xgig 3G SAS/SATA ports.

e High - Standard Operation (800 - 1300 mV) (default)
High voltage should be used for all standard SAS operations and for al standard SATA
operations with later versions of SATA.

* Low - Margin Testing (500 - 800 mV)
L ow voltage should only be used for testing the margins cases of signal propagation or for
early versions of SATA. Early versions of SATA only support a short cable length and specify
this lower voltage range for signaling.
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Training PRBS
(25 GigE, 50 GigE, and 100 GigE only) This drop-down menu sets which pseudorandom binary
sequence (PRBS) pattern that you are using for training. You may select:
* Standard: Use the standard PRBS pattern
* 10G-Pattern: Use thelegacy 10G training pattern x11+x9+1

Lane Select

(50 GigE only) This drop-down menu sets which two lanes of the QSFP are used for 50 GigE data.
These are the lanes used for 50 GigE in “ Select lane for Training capture and trigger” on page 134.
The default selectionis Lanes 0,1.
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Capture and Trigger Setup

The Capture and Trigger Setup tab is where you define your capture filters and your transitions
to capture the information you are looking for. This window consists of two panes, the overview
pane and the editor pane. The editor pane has two editors, the Capture Filter Editor, whichisactive
when you are working with a state and the Transition Editor, which is active when you are
working with atransition. Use the editorsto filter out the data you do not want. The overview pane
lists al the capture filters and transition settings you have defined for each state or transition.

Overview Pane

The overview pane shows the entire capture as elements arranged in aflow chart. It shows the
state(s) of a capture, their associated transitions, and the flow between the elements. All the states
are color-coded. A state and all the transitions originating from it are the same color. Transition
lines are the same color as the destination state. Depending on the trigger mode you have selected,
the overview pane will contain the following elements:

o States

e Trangtions

» Dedtination indicators
» Trangition Lines

* TTL selection

e Domain Triggered

* Post Trigger Fill %

e Terminators
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Figure 61: Configuration Editor
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Figure 62: Overview Pane
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Depending on the trigger mode you have chosen, the overview can contain the following states:

*  Pre-Armed

* Armed

* Pre-Triggered
» Triggered

When creating new states, TraceControl copies the capture settings from the state it is coming
from into the newly created state. In case of a non-advanced trigger mode for example, going from
Stop When Buffer is Full to Arm and Trigger copies the capture settings from the first state to

the Armed state.

The Advanced triggering mode for 6G SAS/SATA, 12G SAS, PCle, 25 GigE, and 32G FC alows
you to define additional states. See “Multi-State Triggering” on page 142 for more information.
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Each state is represented by a bubble. States contain an identifier such as ST1 or TRG followed by
aname. You can change a selected state’s name by clicking the button next to the state’s name
field near the top of the editor window. This opensthe Edit State Name dialog box where you can
type the new name.

ST1: Pre-Armed
Capture: Any SAS S0AF Frame

The state bubble also contains the name of the template(s) for the traffic it is capturing. These are
the templates you have dragged from the Available Templates Browser into the Capture These/
But Not These panes of the Capture Filter Editor. When a state is highlighted, the Capture Filter
Editor is shown in the right pane. See “Capture Filter Editor” on page 127 for more information.

Asyou drag templates from the Available Templates Browser to the Capture Filter Editor, the
template names appear in the state bubble as alist. If there are more than two itemsin thelist, a
collapse/expand icon appears. Click thisicon to expand the list. If alist of two or moreitemsis
collapsed, atooltip containing the names of all the items appears when you curse over the capture
section of the state bubble.

5T1: Pre-Armed

Capture: Any SAS SOAF Frame .
Any SAS SOF Frame % -5

- Any SAS SOAF Frame
[ if ITransfer Ready |nformzﬁny SAS SOF Frame [
Any SATA Frame

When you click a state or transition bubble, a halo appears around it to indicate it is selected.

5T1: Pre-Armed

Capture: Any SAS S0AF Frame
Any SAS 30F Frame

Transitions

Each state has atransition, except the Triggered state. The transition is the same color asits
originating state, as are the transition line and the destination indicator.

Asyou drag templates from the Available Templates Browser to the Transition Editor, the
template names appear in the transition bubble as alist. If there are more than two itemsin the list,
a collapse/expand icon appears. If alist of two or more itemsis collapsed, atooltip containing the
names of al the items appears when you curse over the capture section of the transition bubble.

SAS SSP Command STz\
NOT Any SAS-SATA Primitive y.

When atransition is highlighted, the Transition Editor is shown in the right pane. See “ Transition
Editor” on page 134 for more information.
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Capture

Destination Indicators

Destination indicators originate from a transition and indicate the direction of the flow to the
destination state. If the destination state is below the current state in the flow chart destination
indicator ison theright, otherwiseit ison theleft. If it ison theleft “if / elseif” isdisplayed onthe
right. The destination indicator has the same color as the destination state and has alabel with that
state’s identifier.

Transition Lines

Transition Lines connect transitions to their destination states. Each transition line is the same
color as its destination state.

TTL Selection

TheTTL Inand TTL Out selections allow you to trigger acrossdevices. TTL Out isused to trigger
another Xgig device. TTL In allows the current Xgig device to be triggered by another Xgig
device. See “Triggering Across Devices’ on page 149 for more information.

Domain Triggered

The Domain Triggered box indicates that there may be another port pair that could trigger, and in
doing so, would trigger the current capture.

Post Trigger Fill

Post Trigger Fill defines where in the buffer the trigger should be located. For example, 25% post
fill tellsthe hardware to set the capture window where 3/4 of the buffer contains data that occurred
before the trigger and 1/4 contains the data that occurred after the trigger.

To set the post trigger fill:
1 Placethe cursor in the Post Fill (%) field.

2 Usethearrow keysto select a post trigger fill percentage, or enter avaluein the Post Fill (%)
field.

The post trigger fill value increments corresponding to memory chunks of 512KB. For smaller
capture sizes, not all percentages are available; the post trigger fill value will round up or down so
the percentage fits on amemory boundary. For example, a5MB capture can have apost trigger fill
value of 80% or 90%, but not 85%. 5% of the 5SMB capture is 256K B, which is smaller than the
512KB limit for the post trigger fill increment.

Terminators

Terminators indicate the start and the end of the capture.

Filter Editor

The Capture Filter Editor on the Capture and Trigger Setup tab is shown when you highlight a
state. Use the Capture Filter Editor to specify the particular types of frames, ordered sets, or
primitives you want to capture with the Xgig Protocol Analyzer.
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Create capture filters by selecting a state bubble and dragging templates from the Available
Templates Browser into the Capture These/But Not These panes of the editor. The Available
Templates Browser isthe areato theleft of the configuration areathat contains a tree structure of
all available templates. See “ Available Templates Browser” on page 279 for moreinformation. As
you drag the templates into the panes, the template names appear within the selected state bubble.

Figure 63: Capture Filter Editor
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If the trigger mode is set to atype of trigger that allows three-state or multi-state (Advanced)
triggering, you can specify different capture filters for different states.

Note: Multi-state triggering is only available for 6G SAS/SATA, 12G SAS, PCle, 25 GigE,
=» | and 32G FC. This option is not available in a mixed-port environment. All portsin adomain
must be 6G SAS/SATA, 12G SAS, PCle, 25 GigE, or 32G FC for the Advanced Triggering
option to be present in the Trigger mode menu. See “Multi-State Triggering” on page 142 for
more information.

The Capture Filter Editor contains two panes. Drag templates into the Capture These paneto
capture only the events that match any of the conditions in the pane. Data will be captured if any
one of these conditions are met. Drag templatesinto the But Not These paneto exclude the events
that match the all of the conditionsin the pane. These two panes also have “Clear” and “ Default”
links in the upper, right corner to clear the contents of the panes or restore the list of templates to
the defaullt.
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Capture

The Ports Selection for Current Template sections of the panesindicate which ports arein the
current state machine. You can select or un-select individua portsto include in the configuration.
You can select any combination of portsin the But Not These section.

User-defined templates can be created for capture filters. Double-click atemplate to bring up the
Template Editor. Selection and creation of templates works exactly the same way asin Xgig
TraceView.

If you want to apply the capture filtersin one state to all states, use the Apply to All States. First,
highlight the state with the templates to want to apply and then click the Apply to All States
button. The capture filters in the selected state are now listed in all states.

Options

A Capture Options tab appearsin the Capture Filter Editor for configuring capture options for all
protocols. The options displayed will be different based on the protocol. Some options are global
for al states while others can be set per state.

Figure 64: Capture Options
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53404 |17
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Global Options for all states
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Capture Options Listed Alphabetically

The capture options are listed alphabetically in the remainder of this section.

Auto Negotiation Decoded Data

When auto negotiation is taking place, this option allows you to set the level of decoded data that
you want Analyzer to capture. You can choose from three choices. This capture option appliesto
the Xgig1000 4 port and 8 port 25G/32G and Xgig1000 10 port 25G/32G/50G/100G/128G
fixed-blade chassis when operating in Gigabit Ethernet protocol at alink speed of 10.3125 Gbpsor
greater.

* Do not capture — This captures no decoded auto negotiation data.

* Compress — This captures the decoded auto negotiation data the first time it is sent but does
not capture the data that is being resent. using this option allows you to capture the decoded
dataand will save buffer space over capturing all data.
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* Capture all — This captures al of the decoded auto negotiation data that is being sent.

Capture El (when seen on all lanes)

When checked, this option forces the hardware to capture Electrical Idle (EI) when present in al
lanes. TraceView shows an El event with arepetition count. The intention isthat if the DUT isin
ASPM mode, you will see an El event in Trace View when the DUT goes in LOs state instead of
nothing if the errors are filtered out. The setting is set by default.

Compress consecutive identical TTS Training Frames

This option filters out consecutive Transmitter Training Signal (TTS) training frames that are
identical. Using this option saves buffer space.

This capture option applies when operating in Gigabit Ethernet protocol at alink speed of 10.3125
Gbps or in Fibre Channel protocol at alink speed of 14.0250 Gbps on all chassis except the
Xgigl1000 4 port and 8 port 25G/32G and Xgig1000 10 port 25G/32G/50G/100G/128G
fixed-blade chassis. For these chassis, refer to “ Transmitter Training Frames’ on page 134.

Compress identical training frames in sequence

Thisoption isfor 16G FC traffic. Enabling this option allows compression into one rep-count
event for all identical training frames coming in sequence. The training pattern is discarded in this
case. Only the 32-bits of information is captured for each training frame instead of the full
36-bytes of Manchester data. You can use this option to significantly reduce the size of a
transmitter training trace. This option cannot be enabled if a Training Pattern templateisused asa
capture filter in any state. When you use this option, TraceView’s Inspector view only displays
32-hits of data per training frame instead of 36 bytes. However, the decodes in the Interpretation
column are the same. This option is selected by default.

Data Compression Mode

Thisoption isfor PCletraffic. It defines how the analyzer compresses non-frame data. The default
setting isto Compress to a count of Dwords.

e Store each individual Dword
Captures the data without any compression.

e Compress to a count of Dwords
Stores identical subsegquent data as a repetition count.

e Compress to a count of Dwords including SKP, TS1 and TS2
Compresses the data to a repetition count as the previous setting but also compressto asingle
count the SKP, TS1 and TS2 even if their data can vary.

Exclude duplicate UpdateFC DLLPs

When checked, the hardware filters out of the capture any duplicate UpdateFC DLLPsthat are
repeated over time. The setting is set by default.
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Force the capture of errors on filtered events

The “Force the capture of” errors are listed below:

Table 5: “Force the capture of” Errors List

Force the capture of /E/ Control Code errors

Forces the capture of /E/ Control Code errors.

Force the capture of Bad OOB Pseudo Event

Forces capture of all bad OOB pseudo events.

Force the capture of Block Type Errors

Forces capture of all block type errors.

Force the capture of Code Violations

Forces capture of all code violations.

Force the capture of Control Character Errors

Forces capture of all control character errors.

Force the capture of CRC Errors

Forces capture of all CRC errors.

Force the capture of CRC16 Errors

Forces capture of all CRC16 errors.

Force the capture of Disparity Errors

Forces capture of all disparity errors.

Force the capture of ECRC Errors

Forces capture of all ECRC errors.

Force the capture of EDB Errors

Forces capture of all EDB errors.

Force the capture of FCoE Embedded CRC Errors

Forces capture of all FCoE embedded CRC errors.

Force the capture of Genl-2 Code Violations

Forces capture of all Gen1-2 code violations.

Force the capture of Genl-2 Disparity Errors.

Forces capture of all Gen1-2 disparity errors.

Force the capture of Frame Errors

Forces capture of all frame errors.

Force the capture of Genl-2 Frame Length End Errors

Forces capture of all Gen1-2 frame length end errors.

Force the capture of Genl-2 LOS Errors

Forces capture of all Gen1-2 LOS errors.

Force the capture of Genl-2 Misaligned SOP Errors

Forces capture of all Gen1-2 misaligned SOP errors.

Force the capture of Genl1-2 PAD Requirement Violation
Errors

Forces capture of all Gen1-2 PAD requirement violation
errors.

Force the capture of Gen3 Bad STP Errors

Forces capture of all Gen3 bad STP errors.

Force the capture of Gen3 Bad Sync Header Errors

Forces capture of all Gen3 bad sync header errors.

Force the capture of Gen3 EDS then Data Block Errors

Forces capture of all Gen3 EDS then data block errors.

Force the capture of Gen3 EDS then Wrong OS Errors

Forces capture of all Gen3 EDS then wrong OS errors.

Force the capture of Gen3 Frame Block Errors

Forces capture of all Gen3 frame block errors.

Force the capture of Gen3 Invalid STP TLP Length Errors

Forces capture of all Gen3 invalid STP TLP length errors.

Force the capture of Gen3 Loss of Sync Header Lock
Errors

Forces capture of all Gen3 loss of sync header lock errors.

Force the capture of Gen3 No EDS before OS Errors

Forces capture of all Gen3 no EDS before OS errors.

Force the capture of Gen3 SDS then Wrong OS

Forces capture of all Gen3 SDS then wrong OS errors.

Force the capture of lllegal Control Code errors

Forces the capture of lllegal Control Code errors.

Force the capture of Invalid HO TLP Type Errors

Forces capture of all invalid HO TLP type errors.

Force the capture of Logical Idle Errors

Forces capture of all logical idle errors.

Force the capture of LOS

Forces capture of all occurrences of LOS.

Force the capture of LCRC Errors

Forces capture of all LCRC errors.

Force the capture of Message Violation Errors

Forces capture of all message violation errors.

Force the capture of Misaligned K Character Errors

Forces the capture of Misaligned K Character Errors.

Force the capture of Multiplexing Alignment Errors

Forces capture of all multiplexing alignment errors.

Force the capture of O Code Errors

Forces capture of all O code errors.

Force the capture of OS Errors

Forces capture of all OS errors.

Force the capture of Poisoned TLP Errors

Forces capture of all poisoned TLP errors.
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Table 5: “Force the capture of” Errors List (continued)

Force the capture of Primitive Errors Forces capture of all primitive errors.

Force the capture of Primitive Sequence Errors Forces capture of all primitive sequence errors.
Force the capture of Reserved Bit Errors Forces capture of all reserved bit errors.

Force the capture of Sync Errors Forces capture of all sync errors.

Force the capture of Undefined TLP Type Errors Forces capture of all undefined TLP type errors.
Force the capture of Unframed Data errors Forces the capture of Unframed Data errors.
Force the capture of Unknown OS Forces capture of all occurrences unknown OS.

Force the capture of one |_idle after TS2

Normally Logical Idles arefiltered out however in order to generate the complete LTSSM state
diagram properly this option must be selected. Thisforcesthe capture alLogical Idlejust once after
TS2 in order to allow the LTSSM to show the complete state diagram.

Ignore errors during Low Power States (Also affects LEDs, Counters, and State
Transitions)

When checked, the hardware excludes the errors produced when a DUT goesin and out of alow
power state (ASPM mode) from the capture. It will also ignore them for state transition condition,
LEDs and error counter columns. The same option can be found on the Lane Control Tab. The
setting is set by default.

Ignore errors during SATA Scrambled Primitive Data for Capture and Transition

Thisoption isfor SAS/SATA traffic. It specifies that errors that occur during SATA Scrambled
Primitive Data are ignored. All errors on Dwords that follow the SATA Primitives, to avoid
incoming Disparity Error issues are ignored.

All capture settings that refer to errors will ignore these Dwords as if they were normal scrambled
data. Dwordswill be captured without displaying errorsin the trace. Errors will not be counted nor
will they cause a state transition if they are used as transition criteria.

Limit the Force Capture of errors to lane-bound traffic only

Thisoption isfor PCletraffic. It reduces the capture of random errors. This option is checked by
default.

Out-Of-Band (OOB) and Speed Negotiation Options

The options in this section specify what OOB and speed negotiation data TraceControl should
capture. The default is to capture all events. Possible options are:

e Capture all OOB & Speed Negotiation events
All OOB and speed negotiation datais captured, aswell as all other events. Thisis useful
when looking for timing-related problems. Thisis the default value.
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e Capture only OOB & Speed Negotiation events
Primarily only OOB and speed negotiation pseudo events are captured. In addition, this option
captures TX training frames when there is a change in the content of the training frame when
compared to the previous training frame. No training patternsi.e. TRAIN, TRAIN_DONE or
random training data will be captured.

* Do not capture OOB & Speed Negotiation events
All OOB and speed negotiation events and data are ignored.

When using two-state, three state, or multi-state (Advanced) triggering for 6G SAS/SATA and
12G SAS, these options can be selected for different states.

Reduce error data capture during loss of sync

This option is useful when you are capturing the training sequence or during speed negotiation. It
is also useful when you physically pull the fiber to create aloss-of-sync event and reconnect it to
re-initialize the link. This option is selected by default.

When this option is enabled, the Xgig hardware waits for 40000 error-free consecutive ordered
sets(Idle, NOS, OLS, LR or LRR) or 2 consecutive error-free Training Frame markers to get out
of the loss-of-sync state. As aresult, it reduces the number of errored events captured after a
loss-of-sync.

When this option is disabled, the Xgig hardware synchronizes according to the standard state
machine.

Note that this option only affects the capturing of errors after the loss-of-sync occurred. It does not
affect the errors captured while going into the loss-of-sync state. If you physically pull the fiber to
create the loss-of-sync, it is recommended to start the capture after you pulled the fiber and then
reconnect the fiber. Then, you will only capture errors after the loss-of-sync state where this option
isin effect to reduce the errors.

SAS/SATA Exclude Options

The optionsin this section specify if certain SAS/SATA primitives and errors should always be | eft
out of the capture, no matter what is set in the Capture Filter Editor. Force capture Code Violation,
for example, meansthat even if aFrameis set to not be captured, if it has a code violation, an
event will be shown in TraceView to show the error. If you un-check these boxes, it does not
necessarily mean the primitives are captured.

e Exclude SATA_HOLD, SATA_HOLDA or SATA_R_IP
All SATA_HOLD, SATA_HOLDA or SATA_R_IP primitive sequences are filtered out from
the capture.

Note: Captures of SATA_HOLD and SATA_HOLDA primitives are not supported in Digital
Retime mode. Use Analog Passthrough mode if you want to capture these primitives.

e Exclude ALIGNs/NOTIFYs outside OOB and speed negotiation
All ALIGNS/NOTIFY s that are outside OOB and speed negotiation are filtered out from the

capture.
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* Exclude SAS Scrambled Idle Dwords and SATA_SYNC
All SAS Scrambled Idle Dwords and SATA_SY NC primitive sequences are filtered out from
the capture.

Select lane for Training capture and trigger

This option selects lanes for training captures and triggers. You may select from
lanes 0 through 3. This capture option applies to 100 GigE and 128G FC.

Support Proprietary ISL Traffic

Thisoptionisfor 16G, 32G, and 128G FC traffic. Some Proprietary FC inter-switch links make use
of ARB ordered sets and nonstandard 64/66B Transmission Words. This option enables the
support of one type of proprietary I1SL traffic. It is ON by default.

Transmitter Training Frames

This option filters out consecutive Transmitter Training Signal (TTS) training frames that are
identical. Using this option saves buffer space. This capture option applies to the Xgig1000 4 port
and 8 port 25G/32G and Xgig1000 10 port 25G/32G/50G/100G/128G fixed-blade chassis when
operating at all applicable protocols and speeds.

e Do not capture — Thisfiltersout all TTS frames.
* Compress — This compresses consecutive identical TTS frames that are captured.

* Capture all — Thiscaptures al of theidentical TTS frames but does not compress them.

A similar option is available when operating in Gigabit Ethernet protocol at alink speed of
10.3125 Gbps or in Fibre Channel protocol at alink speed of 14.0250 Gbps on all other chassis.
Refer to “Compress consecutive identical TTS Training Frames’ on page 130.

When random Dwords are captured

Thisoption isfor 6G SAS/SAT,12G SAS, and PCle traffic. It specifies how to process random
Dwords when random Dwords are captured. The default is to compress random Dwordsto a
count.

e Store each individual Dword
All random Dwords generated during OOB and speed negotiation are captured and stored
individually. Repeat Counts are not used.

e Compress to a count of Dwords
All random Dwords are compressed into Repeat Counts.

Transition Editor

The Transition Editor on the Capture and Trigger Setup tab is shown when you highlight a
transition. The transition editor allows you to capture the key information that you are looking for.
At aminimum, you are directing the analyzer when to stop. There are many options available for
determining where to set these stop points, including setting time-outs and counting events. You
can direct the analyzer to take certain actions based on the contents of the data it is processing.
Thisincludes directing other analyzers to stop.
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You can create transitions by using the Available Templates Browser to select pre-defined
elements. Drag templates from the Available Templates Browser into the Wait For Any Of
These/And NOT These panesto specify the transition from one state to another. The And NOT
These paneissimilar to the Wait For Any Of These pane, but the templates dragged here are
inverted before they are compared. Only 6G SAS/SATA,12G SAS, and PCle can use both of the
panes. See “Available Templates Browser” on page 279 for more information. Asyou drag the
templates into the pane, the template names appear within the selected transition bubble.

The Ports Selection for Current Template sections of the panes indicate which ports are in the
current state machine. You can select or un-select individua ports to include in the configuration.
You can select any combination of portsin the Wait For Any Of These section. However, only 6G
SAS/SATA, 12G SAS, and PCle allow you to have both the Wait For Any Of These and the And
NOT These populated for any one port.

If multiplexing is enabled for a state machine, the ports appear in the Ports Selection for Current
Template section with azero or aonefollowing the port nameto indicate the logical link. You can
select or deselect the checkbox for alink to choose which logical link you want to trigger on.

Figure 65: Transition Editor
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1
To set the trigger condition in the hardware, pressthe Apply ™ button.

Note: Theinterface for the Available Templates Browser and the Template Editor are the
=»| samefor the Capture Filter Editor and Transition Editor in Xgig TraceControl as well as for
the search and find operations within the Xgig TraceView program.
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You can set conditions for each state. See the specific examples in this section for information on
how these conditions are used with the different triggering options.

Note: If you define states whose conditions could be met too close together in time on
different ports, you may capture unwanted events. For example, avoid the use of general
conditions such as “any primitive” where it would cause one condition to be satisfied
immediately after another.

Time-out Value

You can usethe Timeout template in the Available Templates Browser when defining transitions
in aconfiguration to set a time-out value when waiting for an event. If the time-out value is
enabled when waiting for an event, the analyzer will trigger if the conditions set for the event are
met or if the timeout value is reached.

The timeout value can be atime value and/or a Dword value. When you change either value, the
other changes to match the new value. To use atime-out, highlight a transition bubble, and drag
the Timeout template to the Wait For Any Of These pane of the Transition Editor. Double-click
the {3} Timeout icon to set the value. When setting a time as the timeout value, you can choose
the scale (nsec, usec, msec, sec) for the value from the drop-down menu. For Dword values, type
an 8 byte value. Only one timeout value can be set per state/per port for 6G SAS/SATA, 12G SAS,
and PCle. For 16G FC blades at all speeds, you can set atimeout on arm and trigger/rolIback
transitions concurrently. Each timeout can have adifferent value. For other ports, you can only set
atimeout on trigger and rollback transition.

Figure 66: Setting the Time-out Value
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Actions Pane

The Actions pane in the Transition Editor defines the actions that will be performed during a
transition. When atransition is highlighted, the action and its parameter are listed. For example,
Transition To Statel.

Action(s)

Action Parameter
Trigger

Theiconsin the Actions paneis only available for 6G SAS/SATA, 12G SAS, and PCle ports. The
icons are active when atransition is highlighted. If an action does not apply to the selected
transition, the icon for that action is grayed out. The following action icons are available.

Remove Action _* | This button del etes the selected item from the Actions pane.
Trigger . L This button designates the selected transition as the trigger.

Transition To _2_ This button allows you to select another state to transition to or create a new
state to transition to.

Pulse Intra Chassis Signal 0E Selecting Intra Chassis Signal #1 or #2 in alink sends a signal
that can be picked up by the ports in another link when this transition occurs. To use this option,
select atransition bubble, click the Pulse Intra Chassis Signal button in the Actions pane, and
select either #1 or #2. When the transition occursin thefirst link, asignal is sent out and picked up
by the second link, and the two links transition in sync.

When the Pulse Intra Chassis Signal option is selected for atransition, the Action in the Actions
pane will read “Pulse Intra Chassis Signal”.

Trigger Modes

There are six trigger modes to choose from in the Capture and Trigger Setup tabinthe
Configuration Editor. Select one of the options from the Trigger Mode drop-down menu near the
top of the tab. The options are:

»  Stop When Buffer is Full (preset trigger condition)

*  Stop When Stop Button is Clicked (no trigger condition)
o Trigger (two-state triggering)

* Armand Trigger (three-state triggering)

e Arm, Trigger or Rollback (three-state triggering)

» Advanced (multi-state triggering)

Note: Some legacy ports do not support the Advanced menu item. If any legacy port is
included in a domain, the domain will not support the Advanced menu item.
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Stop When Buffer is Full (Preset Trigger Condition)

The Stop When Buffer is Full option tells the analyzer to stop capturing when the buffer isfull.
The flowchart in the overview pane shows one state and a decision box asking whether the buffer
isfull. If the answer isno, it continues capturing. If the answer isyes, the process stops. Thereis
no trigger.

Stop When Stop Button is Clicked (No Trigger)

The Stop When Stop Button is Clicked option tellsthe analyzer to stop capturing when the Stop
button is pressed. If the stop button is not clicked before memory is full, the analyzer buffer will
wrap around. The flowchart in the overview pane shows one state and a decision box asking
whether the stop button has been clicked. If the answer isno, it continues capturing. If the answer
isyes, the process stops. Thereis no trigger. Stop When Stop Button is Clicked isthe default
trigger mode.

Trigger (Two-State Triggering)

The Trigger option has two states, Pre-Triggered and Triggered. The user can enter one transition
for the trigger. Once the trigger condition is met, the capture stops unless the post fill option is set.
Two-state triggers allow you to stop capture based on an event that occurs in the data stream.

You can select and define the trigger condition in the Transition Editor on the Capture and
Trigger Setup tab. You may use any or al of the Bit Errors astriggers. You can trigger on an
ordered set, primitive, or aframe by highlighting the Pre-Triggered state's transition bubble and
dragging a template from the Available Templates Browser treeinto the Wait For Any Of
These/ And NOT These panes of the Transition Editor. To define a specific frame or frame type
that you want to trigger on, you may drag Any Frame from the Viavi Library folder to the User
Library folder and double-click it to change its content using the Template Editor. Finally, you
can rename the template by right-clicking it and selecting Rename.

Two-State Trigger Example

In this example, when the trigger condition of Any Link Error is encountered in the data stream,
the analyzer continues capture until the buffer isfull.

The percentage of the buffer containing data immediately after the trigger event is controlled by
the Post Trigger Fill setting. If the Post Trigger Fill position is set to 50%, then 50% of the buffer
will contain data seen after the trigger event.

. |
Pressthe Apply B | button in the TraceControl Status window to load the configuration to the
selected analyzer port(s).
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Figure 67: Two-State Trigger Example
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Three-State Triggering

The Arm and Trigger option has three states, Pre-Armed, Armed, and Triggered. You can define
one transition to arm and another to trigger. This alows you to specify a condition for arming the
analyzer and a second condition for stopping the analyzer. You can use the Timeout template to
specify atime-out value for the Trigger.

The Arm, Trigger or Rollback option hasthree states, Pre-Armed, Armed, and Triggered. The user
selects one transition to arm then another to trigger along with an else if transition for the rollback,
which resets the capture to Pre-Armed. This allows you to set a condition that causes the Xgig
Analyzer to go back to waiting for an Arm condition if the selected rollback event occurs. You can
use the Timeout template to specify atime-out value for the Trigger or the Rollback Condition.
You can use the Timer template for the Trigger or the Rollback but not both.

You can select and define trigger or rollback conditions. You may use any or all of the Bit Errors
astriggers. You can trigger on an ordered set, primitive, or aframe by highlighting the Arm state's
Trigger or Rollback transition bubble and dragging a template from the Available Templates

Browser treeinto the Wait For Any Of These/And NOT These panes of the Transition Editor. To
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define a specific frame or frame type that you want to trigger on, you may drag Any Frame from
the Viavi Library folder to the User Library folder and double-click it to change its content using
the Template Editor. Finally, you can rename the template by right-clicking it and selecting
Rename.

Three-state triggering options allow you to specify different capture conditions for pre-armed and
armed states. Highlight the Pre-Armed or Armed state bubble, and drag a template from the
Available Templates Browser tree into the Capture these/But not these panes of the Capture
Filter Editor.

Three-State Trigger Example - Arm and Trigger

In this example, before the arm the analyzer captures Any Traffic. After the Hello command is
seen, the analyzer will begin to capture SCSI over Fibre Channel Protocol (FCP) traffic. The
default setting for the Pre-Armed and Armed states is to capture Any Traffic.

The port-pair continues to capture data until the trigger condition is met. When the trigger event of
Any Error (found by HW) is seen in the data stream, all ports in the domain continue to capture
until 50% of the buffer isfilled with post-trigger data and then all ports stop.

The percentage of the buffer containing dataimmediately after the Trigger event is controlled by
the Post Trigger Fill setting on the Capture and Trigger Setup tab. If the Post Trigger Fill
position is set to 50%, then 50% of the buffer will contain data seen after the Trigger event.

4 |
Pressthe Apply B | button to load the configuration to the selected analyzer port.
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Figure 68: Three-State Trigger Example - Arm and Trigger
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Three-State Trigger Example - Arm, Trigger or Rollback

In this example, before the arm the analyzer captures Any Traffic. After the SMP Request Frameis
seen, the analyzer will continue to capture Any traffic. The default setting for the Pre-Armed and
Armed statesisto capture Any Traffic.

The port-pair continues to capture data until either the trigger or rollback condition is met. If the
trigger event of Write Command is encountered in the data stream, all portsin the domain
continue capture 50% more of the trace size and then al ports stop. If the timeout of 28 sec. is
reached, the state rolls back to the Pre-Armed state.

The percentage of the buffer containing dataimmediately after the Trigger event is controlled by
the Post Trigger Fill setting on the Capture and Trigger Setup tab. If the Post Trigger Fill
position is set to 50%, then 50% of the buffer will contain data seen after the Trigger event.

4 |
Pressthe Apply ¥ | button to load the configuration to the selected analyzer port.
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Figure 69: Three-State Trigger Example - Arm, Trigger or Rollback
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Multi-State Triggering

Multi-state or Advanced triggering is only available and shown in the Trigger Mode drop-down.

Note: Some legacy ports do not support the Advanced menu item. If any legacy port is
included in adomain, the domain will not support the Advanced menu item.

Using Advanced Triggering, you can create complex configurations with multiple levels. You can
create states and define capture filters and transitions including rollbacks, triggers, or transitions to
other states.
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When the Advanced trigger mode is selected, the Overview pane shows a single state and its
transition. For Advanced triggering mode, you can define up to 16 states, including the trigger, for

6G SAS/SATA and 12G SAS and up to eight states, including the trigger, for PCle, 25 GigE, and
32G FC.

g711- VWaiting for stop bution

Capture: Any Traffic

[ if |<NewT|ansition> | >

To add a state to the configuration, follow these steps.
1 Click the state’s transition bubble.
2 IntheActions pane, click 2.

The Go To dialog box appears.

5T1: \Waiting for stop button

Capture: Any Traffic

State :

STZ2  Statel "|

Capture: Any Traffic

3 Typeanamein the statefield.
4 Click OK.
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The new state is created underneath the current state. The new state is a different color as are
its transition bubble and transition line. This helps you distinguish it from other states.

aT1- Warhing for stop button

Capiure: Any Traffic

[ if 512 > B
[else if >

gr7. State2

Capture: Any Traffic e
Lo | | >

Each state can have atrigger and up to three transitions to other states.

To define atransition from one state to another, follow these steps.

1 Click thetransition bubble of the state you want to transition from.

8T1: \Waiting for stop button

2 IntheActionspane, click 2 .

The Go To dialog box appears.

Capture: Any Traffic

(i | [sT2 o

(else if )

ST2  Statel Sute: |EETR v/

Capture: Any Traffic

[ ox ][ Canoe|]

—s11
[else if 513 >——

{else if [<New Transition> >

8T3: State2

Capture: Any Traffic

[ if |<NewT|ansition> | >
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3 Select the state you want to transition to from the drop-down menu.
4 Click OK.

A transition line shows the transition from one state to the other. Notice that the transition line
isthe same color asthe state you are transitioning to. If the state is above the current state, then
the transition line is on the left. Otherwise, the transition lineis on the right.

Once you define atransition to another state for the transition labeled “if”, a new transition
bubble named, “else if” appears.

(if ST2

[else if >

A new “else if” transition bubble appears each time you define a transition to another state
until you reach the maximum per state of one trigger and three transitions to other states.

To create the trigger, follow these steps.
1 Click the transition bubble of the state you want to transition from.
2 IntheActions pane, click [T .

The Trigger appears with atransition line from the previous state to the Triggered state. The
Trigger and its transition line are always red. The Trigger transition is always the first
transition for a state for 6G SAS/SATA and 12G SAS, but it can be moved for PCle, 25 GigE,

and 32G FC.
[ - TRG P
[else if |<New Transition> | >
TRG:  Triggered [J7TL Out
PostFill (%) 50 2| |

Capture: Any Traffic

S A
@ [D'ITLIn] %J

To delete atransition, follow these steps.

1 Click the transition bubble for the transaction that contains the action you want to delete
(either the trigger or atransition to another state).

The action for that transition appears in the Actions pane.
2 Click the action.
3 Click x [todeletethe action.

Once you have created several states, you can use the & “* arrows in the menu bar above the
Overview pane to move the states up or down. The Trigger is always the first transition for a state.
You cannot move the Trigger transition up or down for 6G SAS/SATA or 12G SAS, but you can
move it for PCle, 25 GigE, and 32G FC. If you want to zoom in or out, usethe & = a_ zoom
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and fit to window buttons. To delete an entire state from the configuration, use the
% delete icon in the menu bar. Note that thisicon is different from the delete icon in the Actions
pane, which deletes only the assigned action from atransition. To collapse or expand al the

template names in the state and transition bubbles, use the <3 collapse/expand button.

Burst Type Capture

In previous releases of Xgig Analyzer, there was aBurst Capture Mode, which allowed you to
capture data surrounding an event. While the current software no longer supports Burst Capture
Mode, it does include features that allow you to create the same burst effect for single burst and
continuous burst.

Single Burst

To capture datain asingle burst, follow these steps:

1 Select Trigger from the Trigger Mode drop-down menu. This two-state trigger includes
Pre-Triggered and Triggered states.

2 Definethetrigger event in the Transition Editor.
3 Set the post trigger fill to 100% in the trigger bubble on the Capture and Trigger Setup tab.

4 Select Start Capture on All Segments from Selected to Last from the TraceControl main
window.

When the trigger event occurs, the buffer will be filled with post-trigger data. When the last
segment isfilled, the capture will stop.

Previous Single Burst Configurations

When using a configuration file that was created with Analyzer 4.6 or earlier using the burst
capture feature for asingle burst, TraceControl opens the configuration in the Trigger trigger
mode and sets the post fill to 100%. You must select the Segment Capture Mode manually in the
TraceControl main window.

Continuous Burst

To fill the buffer with a series of burst events, follow these steps:

1 Select Trigger from the Trigger Mode drop-down menu. This two-state trigger includes
Pre-Triggered and Triggered states.

2 Definethetrigger event in the Transition Editor.
3 Select the post trigger fill level you want. The default is 50%.

4  Select Start Capture on All Segments from Selected to Last from the Segment select
drop-down menu in the TraceControl main window. To continue to wrap until the user clicks
the stop button, select Tools > Automated Options, then select the Restart capture after
stop or saving check box.

146

Xgig Analyzer User’'s Guide



Capture and Trigger Setup

Chapter 3, Xgig TraceControl Capture Configuration

Previous Continuous Burst Configurations

When using a configuration file that was created with Analyzer 4.6 or earlier using the burst

capture feature for a continuous burst, TraceControl usesthe Trigger trigger mode. You must
select the Segment Capture Mode manually in the TraceControl main window. You must also
check the Restart capture after stop or saving checkbox in the Automated Options dialog box

under the Tools menu.

Triggering on Time-out or Within a Window of Time

The Timeout template in the Available Templates Browser allows you to capture atrace when
something on the link is taking too long. Triggering within awindow of time allows the user to
capture if the trigger event occurs within sometime interval after the arm condition. See

“Time-out Value” on page 136 for information on time-out options.

Trigger on Time-out Example

In this example, the analyzer will detect an SAS SOAF frame and wait for an Open Reject or an
Open Accept. If neither response occurs within 20 sec, the analyzer will trigger, fill up the buffer
and stop. If an Open Reject or an Open Accept does occur before the timeout, the analyzer will
reset and start looking for the next SAS SOAF frame.

Figure 70: Trigger on Time-out Example
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Trigger Within a Window of Time Example

In this example, the analyzer will detect a SAS SSP Command and look for a Check Condition. If
the Check Condition does not occur within 29 milliseconds after the Command, the analyzer will
reset to looking for a SAS SSP Command. If a Check Condition does occur before 29
milliseconds, the analyzer will trigger, fill up the buffer and stop.

Figure 71: Trigger Within a Window of Time Example
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Triggering with Mixed Ports

When any one of the conditions specified in the Wait For Any Of These/And NOT These panes
of atransition to trigger is encountered in the data stream, the analyzer triggers all portsin the
domain and continues capture until the Post Trigger Fill is complete.
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Figure 72: Mixed Ports in a Domain

= HEIG-SC0TTZ
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By GE Port(1,1,4)

An exampleis amixed port domain where the FC portsin one port pair are configured with a
trigger. When the trigger condition is encountered in the FC port-pair, al portsin the domain
capture until the buffer post-fill operation is complete regardless of their protocol.

Ports are configured by state machine. You can apply the configuration of the current state
machine to all state machines for that protocol and blade type by clicking the Apply to All Port
Pairs button in the Capture and Trigger Setup tab.

To define values for a setting for the portsin link or domain simultaneously, select the link or
domain field for that setting (column) in the General Settings tab of the Configuration Editor, and
choose the value. That valueis now applied to all applicable portsfor that field. Fieldsfor portsfor
which the value does not apply are grayed out. For example, in amixed port domain of FC and GE
ports, the Scrambling setting only applies to the FC ports, and the GE portsin that column are
grayed out. See “General Settings” on page 107 for more information.

Triggering on Any SCSI Error

A common requirement for a SCSI trigger condition isto trigger on any error, either in the SCS|
protocol or at the physical layer. JIDSU supplies configuration filesthat set the conditionsto trigger
on any SCSI error for either a switch or loop configuration. These configuration files are a
composite of many different templates within the JDSU Library. The default configuration files to
trigger on any SCSI error are:

e Trigger on Any SCSI Error in Loop.tcc
e Trigger on Any SCSI Error in Switch.tcc

To open either of these configurations, select Load Configuration... from the File menu and select
the configuration file.

Note that within the Viavi Library thereis atemplate that you can apply called Any Link Error.
Thistemplate specifies only physical layer errors (such as CRC errors, Loss of Signal Errors, code
violations, and disparity errors). Use one of the configuration file templates listed above to set a
trigger on all SCSI errors.

Triggering Across Devices

The Xgig Analyzer can be triggered by or can trigger an external device. Trigger in and out is
performed through the TTL ports.
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BNC and MCX Trigger Connections

All Xgig chassishaveaTTL Input and aTTL Output port. A physical connection between two
systems can be established. The Xgig usesa BNC cable. The Xgig5000 and X gig1000 use an
MCX cable.

To use a chassis as the sending device, you must connect the TTL Output port of the chassis
sending the external trigger to the receiving device. To use a chassis as the receiving device, you
must connect the TTL Input port of the chassis receiving the external trigger to the sending device.

Caution: Improper connection of BNC or MCX input and output cables can cause serious

@ damage to the system. Please double-check to make sure that the TTL Input port and TTL
Output port of an Xgig analyzer are properly connected to other Viavi analyzer devices or
blades

Xgig as the Output Device

The TTL output can only be sent when the analyzer triggers. Checking the TTL Output checkbox
inside the Trigger state bubble will cause the analyzer to send a pulse through the TTL Output port
when the trigger condition for the analyzer is met.

TRG: Triggered CITTL Oui
Post Fill (%):| 50 =

-

Capture: |ses settings from 'Pre-Triggered’ state

R S

See“Select TTL Out” on page 40 for information on using the Domain Creation dialog box to set
up the TTL Output pulse.

Xgig as the Input Device

To trigger the analyzer on TTL Input, check the TTL In check box outside the trigger state bubble.
See“Select TTL In” on page 41 for information on using the Domain Creation dialog box to set
up the TTL Input pulse.
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Lane Control

TheLane Control tab supports the lane control featuresfor PCle. Thistab isonly visibleif aPCle
port isin the domain.

The Lane Control tab contains two panels. The top panel shows the link and individual lane
configuration settings. The bottom panel, labeled Link Status, shows a real-time status of the link

and lanes.

Figure 73: Lane Control Tab
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The top panel displaysthe port pair configuration controls side-by-side. If there are more than one
port pairsin the domain, they are shown below, and a vertical scroll bar appears. Above the port
controls there are three buttons and two check boxes. With the exception of the Reset to Default
button, they are only enabled if the domain is locked.

The Reset to Default button sets al link and lane settings to their default values.
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ThelLoad Current Lane Settings button retrieves the current hardware settings and loadsthemin
TraceControl.

The Apply to Hardware button sends and applies the current link and lane settings to the
hardware.

The Automatically Apply to Hardware checkbox enables automatic send and apply of the link
and lane settings when you maodify avalue of any settings.

The Link Speed drop-down menu is a duplicate of the Link Speed drop-down menu in the
General Settings tab.

The Max Lane Width drop-down menu allows you to choose from x1 to x8. Thisis the maximum
lane width the hardware will detect and the default if it does not see any training sequence.
Depending on the width value, the number of enabled lane assignment Physical Lane drop-down
controls will change. The drop-down menu is only enabled on the first port of the pair since both
ports have the same setting.

The Link Number drop-down menus allow you to manually enter alink number or select Auto.
Since the hardware supports only one link number, the Auto mode takes the lowest value found.

Thelgnore errors during Low Power States checkbox allows the hardware to exclude from the
capture the errors produced when aDUT goesin and out of alow power state (ASPM mode) when
enabled. It also ignores them for state transition condition, LEDs and error counter columns. You
may adjust the lane settings to get clean Green LEDs. The setting is enabled by default. See
“Ignore errors during Low Power States (Also affects LEDs, Counters, and State Transitions)” on
page 132.

The Scrambling checkbox allows you to specify whether the capture will include scrambled data.
This option is enabled by default.

The Interposer Lane Enable checkboxes allow shutting down physical lanes when unchecked.
Thisfeatureisrequired in order to allow the chassis to interoperate with x1, X2 or x4 PCle cards
installed in the interposer. The motherboard will see all eight lanes as “enabled” because the
interposer has all eight lanes populated. If the interposer does not power down lanes that are not
present on the card, then the motherboard will try to communicate with PCle card lanes that do not
exist. Thisis known to cause issues on some Operating System/M otherboard combinations. The
default isthat all eight lanes are enabled. Please note that turning off a physical lane al'so shuts
down the lane between the host and the device under test.

Note: When supporting Xgig Jammer for PCle, the interposer row in the Link View displays
amessage that the port is connected to Jammer and the Lane Enable check boxes and EQ
drop-down in the Lane Control tab are disabled on the port that is connected to the Jammer.

The Manual Polarity checkboxes allow you to control lane polarity. To manually control lane
polarity, check the checkbox. When the box is unchecked, the lane polarity is automatic. In this
case, the Invert Physical Lane checkbox group below is disabled. These checkboxes give control
over the lane polarity. Each of the eight motherboard uplink and downlink PCle lanes can be
independently assigned to have inverted polarity for dealing with devices under test that the
auto-detection scheme does not work with. Thisis a pre-capture configuration option only. The
lanes cannot be polarity inverted post-capture. The default isall unchecked.

152

Xgig Analyzer User’'s Guide



Lane Control

Chapter 3, Xgig TraceControl Capture Configuration

The Manual Lane Assignment checkboxes allow you to assign lanes. To manually control assign
lanes, check the checkbox. If the box is unchecked, the lane polarity is automatic. In this case, all
the controlsin the lane assignment group below are disabled. For automatic lane assignment, the
hardware detects the physical to logical lane assignment transmitted during link negotiation for
properly functioning devices under test. When you select manual lane assignment, you can
manually set the lane mapping using the drop-down menus. Each of the eight motherboard PCle
lanes can be assigned to a single logical uplink or downlink lane for the firmware capture logicin
the pre-capture configuration. The lanes cannot be remapped post-capture. The Reset button at the
bottom of the lane assignment group resets all the lane assignment drop-down menus to a direct
mapping of the lanes. The Reverse button reverses the mapping of the lanes (physical lane 7 is
mapped to logical lane 0 and so on).

The Interposer Equalization drop-down menus allow you to select the Interposer EQ file. These
menus are populated with the files available on the server. By default, thereis no selection and the
field is blank. Select a setting from the drop-down menu. This setting is disabled if you are not
connected to the domain. The selectionissavedinthe .tcc file

If the EQ field isblank, the system does not know the current interposer EQ setting. If the EQ field
is not blank, then that EQ setting matches what is currently configured on the interposer. The
interposer will reload default settings (matching the "default” Interposer Equalization drop-down
menus) when the interposer is powered up.

The bottom panel showsthe Link Status view. This panel isshown in the Lane Control tab andin
the Port Status view in Trace Control’s main window. This panel displays the real-time status of
the link and lanes currently detected by the hardware. The top table shows the status related to the
link: Speed, Width, Number and Status. The Status LED is the same as the B/W LED in the Port
Status view. The LED displays red for the same errors. Text is added to report the errors seen on
the link or other information message about the system. The top table also shows the Interposer
settings such as interposer type, firmware version loaded on the interposer, and the current
equalization selection.

The bottom table in Link Status view shows status per physical lane. The Physical Lane row
displays the lane number. The Lane Status row has LEDs per lane. The LED isred if there are
LOS, Code Violation, Running Disparity, or Logical Idle errors detected for the specific lane. The
LED isgray if the ports are not connected or if the lane is shut down by the Interposer Lane
Enable setting. The LED isblack if thelaneisin electrical idle. The LED isyellow if there has
been error in the past but it is now agood signal. The LED is green if the signal isgood. You can
mouse over the LED to display atooltip with the current status for the lane.

The Polarity row displays“+” if thelane hasanormal polarity. It displays*“-" if the lane polarity is
inverted. The Lane LEDswill flash Green (or Yellow) if Electrical Idles and Ordered Sets are
detected.

The Logica Lane row displaysthe logical lane number that the physical lane was assigned to. See
the Lane Assignment control in the top panel of the tab.

The Link Number row displays the link number assigned to the lane by the host system.

The Reset LED’s button resets the previous error flag and turnsthe yellow LED to agreen LED if
the signal is good. This setting also applies to the Port Status view LEDs in TraceControl’s main
window.
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Segment Capture Options

Selecting a Segment

The segment number to start with is specified in the Use Segment field in the TraceControl main
window. The choices available in the Number of Segments field are only updated when the
configuration is applied to the hardware. For example, the previous user had 2 buffer segments for
the domain. Assume you change the number of segments to be, yet do not apply the configuration
to the hardware; the Use Segment field will only show that 2 segments are available.

The segment numbers that can be selected in the field is determined by the value of the Number of
Segments field for the selected domain. If asegment contains capture data, an asterisk will appear
next to the number of that segment. For example if you have four segments and segment 2 has
data, the drop down list will appear as follows:

- Capture Mext - ﬁ - Segment [/ 18

o My Domain (1,2,3)

belect seg

WEIGEK_1
1T Port(1,2,3) & & 157.34

The buttons for bringing up analysis applications (TraceView, Expert, or Surveyor) will be grayed
out if the current segment does not contain avalid trace. Also, the capture timein the status bar
indicates the capture time for the current segment, not the capture time for all segments.

Segment Capture Mode

Different start modes are available when using buffer segmentation. The modes are selected from
adrop-down box next to the Start button. The Start button will appear with a different icon
depending on the mode sel ected. When TraceControl is started, the last mode used for capture will
be the current mode. The modes avail able are described below along with the Start button icon that
appears when the mode is selected.

& @;3' , Capture -|| T Segment 3 - | 47

[‘-"‘4, Start Capture on Selected Segment

= Start Capture on Mext Segment
Paort Name

A4

B
['-"’q‘;, Start Capture on All Segments from Selected to Last

Segments are independent from one another. Each contains one capture with its own start and stop
time.

A warning message is displayed before you start a capture that will write data into a segment that
has unsaved capture data. A warning message also displaysif you change the number of segments
in the Number of Segments field and the current segments have captured data. If the option Do
not show this warning again is checked in a previous appearance of either message, the message
will not display.
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> |
| Start Capture on Selected Segment

This capture mode uses the current segment for capture. Once the segment is full, the capture
stops. Thisisthe default mode. Note that starting a second capture in this mode will overwrite the
data from the first capture in this same segment.

>
|JJ Start Capture on Next Segment

This capture mode works similar to the mode above, but advances the capture to the next segment
before starting capture. Once the segment isfull, the capture will wrap within the segment or stop,
depending on the trigger mode. Note that starting a capture after all segments are full will
overwrite capture data, starting with the first segment used for capture.

&I Start Capture on All Segments from Selected to Last

This capture mode captures in the current segment, and the capture will wrap within the segment
until the capture is stopped. After capture is stopped in this segment, TraceControl will
automatically switch to the next segment and start a capture again and wait to be stopped. This
sequence of captures ends when the last segment has stopped or when the user clicks on the Stop
button. Note that starting a capture in this mode will overwrite any datain all segments from the
current segment to the last segment.

Note that the Start Capture on All Segments from Selected to Last modeis not valid when you
arein atrigger mode that requires the stop button to be pushed (Stop When Stop Button is
Clicked (No trigger). For this condition, the capture is started in the selected segment and you
MUST click the Stop button to stop the capture, and the Stop button will also stop the sequence of
captures. If you select one of thisinvalid combination, a message will appear to notify you that the
configuration must be changed.

Examples of Using Segmented Capture Buffer

The examples below will help you see some of uses and advantages of segmenting the capture
buffer.

Tracking a Frequent but Intermittent Drive Error

Assume you need to capture all instances of a SCSI Check Condition that occur over time. For
instance, a drive may be reporting Medium Errors or Recovered Errors and you want to track
down the exact 1/O stream and LBA location that caused each one of them. The segmented buffer
allows these instances to be captured back-to-back without missing critical events between
captures. Without the Segmented Capture Buffer feature, you would need to capture/save/repeat in
ascript. Thetime required to save and re-start capture can miss critical instances of the trigger;
having segmented buffers absolutely minimizes the time between trigger and re-start capture.

For this application, you might use the Start Capture on All Segments from Selected to Last
mode and divide the capture buffer into many segments.
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Debugging an Intermittent Loss of Sync

Asanother example, it may be difficult to track down the cause of a SAS/SATA devicelosing sync
(LOS error), especialy if such a problem happens infrequently for unexplained reasons. You
would likely walk in after afew hours, see that the LOS error had occurred, and the entire trace
buffer would be filled with errors. Your first action would probably be to set atrigger for coding
and disparity errorsto see all the eventsthat led us to the LOS; however, there are also several
conditions where a coding/disparity error might cause aL OS, yet these events would not be
relevant to your analysis. These errors might happen at rare instances for a variety of reasons, and
the system can recover from them by retransmitting the frame — these are not the LOS error you
are looking for. You might spend hours taking atrace, only to see later that the error captured has
nothing to do with the LOS issue you are trying to correct.

One way to work towards finding the L OS issue would be to segment the buffer. Now you can
automatically take several traces over aprolonged period of timefor coding/disparity errors. If one
of the traces does not demonstrate the LOS condition you are looking for, the next trace on a
separate segment might.

Issues that Have Several Symptoms or Several Possible Diagnoses

Sometimes a particular issue seems to have several symptoms, or you might have several
hypotheses on its cause based on the result of several unique occurrences. If the error happens
infrequently, you can take several traces automatically and see if the events leading up to the error
are the same for each instance of the error.

Compare and Contrast Like Events

For example, you may have a problem where areset event happens at unexpected times. You could
segment the buffer to take multiple traces, and capture instances of both scheduled and
unscheduled resets. You could then easily compare the different resets within the TraceView
decode display.
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Template Browser/Template Editor

In this chapter:

“Template Browser” on page 158
“Template Editor” on page 161
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Template Browser

The Viavi and User Template Libraries are located in the Available Templates Browser panein
TraceControl’s Configuration Editor.

Available Templates Browser

TheAvailable Templates Browser isahierarchical display of templatesin the Xgig TraceControl
Configuration Editor. It functions like Windows Explorer, allowing you to view and create a
hierarchical structure for templates. You can name, rename, open, or move templates/folders
within the User Library section. Double-click an editable template to change its contents with the
Template Editor. The names of the foldersin the Available Templates Library in TraceControl and
TraceView are shortened by default. Thereis a context menu that allows you to display the longer
versions of the folder names.

The Available Templates Browser is context-sensitive in TraceControl. For example, if you are
configuring at SAS/SATA ports, only templates that apply to SAS/SATA ports will display in the
Available Templates Browser.

There are templates that are a set of underlying frames/primitives/errorsinstead of a single frame/
primitive/error. These template names start with the word “any”. Any SAS/SATA Primitive refers
to al primitives within the SAS and SATA protocols. For example, Any SAS Broadcast refersto
any of the SAS broadcast primitives, as there are multiple primitives of this type. Note that the
Any Link Error template for SAS/SATA includes all SAS/SATA errors except Primitive Sequence
Errors. Primitive Sequence Errors have their own template.

There are four types of templates:

m Framesor packets
Frames or packets as defined by the protocol being used.

g Primitives, Ordered Setsor Training Frames, Sequences, and Patterns
Control primitives that are sent outside the frame or packet structures within a protocol, for
example, ordered set information for the Fibre Channel protocol, and 16G FC training frames,
sequences, and patterns.

¥ Errors
Recognized error conditions within the data stream reported by the protocol.

m Unframed data
Datathat cannot be interpreted as any of the three other types. Thisis datathat does not conform to
the physical protocol.
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Figure 74: Available Templates Browser Example
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Pre-Defined and User-Defined Templates

Two types of templates are available from the Available Templates Browser, pre-defined
templates and user-defined templates. Pre-defined templates are found in the Viavi Library
section. User-defined templates are found in the User Library section. The Viavi Library sectionis
read-only; pre-defined templates cannot be changed or deleted. You cannot move templatesinto
this section, rename templates, change templates, or change the structure. You can drag templates
from the Viavi or User Library to the Capture these and the But not these panes when defining
the capture settings for a state, and you can drag templates from these libraries to the Wait for any
of these and the And NOT these panes when defining trigger settings for atransition.

User-defined templates are created by the user. They can be identical to the pre-defined templates
availablein the Viavi Library. The User Library section can store the templates you use most
often, identified by names you create.

You can define unique templatesthat are not availablein the Viavi Library. User-defined templates
aretypically created using a pre-defined template as a starting point. Add the values, patterns, and
qualifiersto create a unique template. Double-click any template in the User Library section to
bring up the Template Editor. Use the editor to create and store user-defined templates. Once you
have created and saved a user-defined template, you can accessit from the User Library area of
the Available Templates Browser.

Thetemplatesyou create in the User Library will also be available from the Available Templates
Browser in Xgig TraceView. When you create a new template, it is strongly suggested that you
copy the template and renameit. This prevents confusion resulting from changing the contents of a
template without changing the name.

Xgig Analyzer User’s Guide 159



Chapter 4, Template Browser/Template Editor Template Browser

Creating a New Folder in User Library:

1 Click User Library.
2 Right-click to view a pull-down menu. Select New Folder.

3 Typeaname for the new folder.

Dragging a Template from Viavi Library to User Library:

1 IntheViavi Library, select atemplate. For example, SCSI Frames.

2 Drag selected template to the folder you created in User Library, and drop it.
Apply a Template for Capture or Trigger:

1 Click astate or atransition in the overview pane.
2 Select atemplate.
3 Drag the template to one of the panesin the Capture Filter Editor, and drop it.
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Template Editor

You can create custom templates through the Template Editor. Customized templates can be
applied as conditions for a capture or trigger setting in the Capture Filter Editor. A custom
template can be based on a primitive or aframe. Error templates are not editable.

A Template Editor dialog box appears when you double-click any template in the User Library
section of the Available Templates Browser, or, any editable template that has been dragged to
one of the panes for a capture or trigger setting. The editor uses the template you have selected as
the starting point for creating a new template. There are two template editors, the Standard
Template Editor and the LAN Conversation Frame Editor.

TheLAN Conversation Frame Editor provides an easier method of including addresses and ports
in atemplate for Ethernet frames. This editor islaunched automatically when you double-click the
LAN Conversation template, which is only available when using GigE ports.

After you have made all your selections to create the new template, press OK. It is suggested that
you always rename a new template you create. You can store your new template in any location in
the User Library.

Standard Template Editor

Creation of templates works exactly the same way asin Xgig TraceView; however, certain
functions such as port filters, counter filters, and “ match anywhere” filtersin Xgig TraceView are
not available in Xgig TraceControl. The optionsin Containing or Qualifiers tabs do not display.

The Template Editor contains an Auto-Rename check box. Enabling this feature allows the
Template Editor to generate an appropriate name based on edits the user makes.

For templates used as transitions, the Template Editor provides a counter that allows the user to
specify the number of times the event must occur. It is available only for Error, Frame, Primitive
and OOB templates for the 6G SAS/SATA, 12G SAS, and PCle blades and Frame templates for
16G FC blades, at all speeds, in the Wait for any of these pane. For example, setting the counter
to three on a CLOSE primitive will wait for the third CLOSE primitive before transitioning to the
next state.

The types of changes you can make with Standard Template Editor to create a new template are:

* Frame Byte-Pattern Definitions
To change the byte contents of the frame template, select the desired field strings on the right
from the tree structure. The values in the hex display on the left will change. You can aso
enter hex values (or Xsfor “don't care” bits) directly into the offsets on the left. An example of
editing the frame byte-pattern for the Fibre Channel Data Payload frame template is shown
below.
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Figure 75: Template Editor, Edit All SCSI Frames Template

% Template Editor (Read-Only)
Decode Switches

|F|bre Channel Data Payload frame |

Frame |

Index Hex # | [=-Fibre Channel (FC)
S0F 000000 =OF
FCH 000000 |01 XX ¥X XE RCHl = O=01 FC4SData
FCH 000001 [¥X XX XX XX D_id
FCH 000002 |¥X XX X X Cs_CTL
FCH 000003 [¥X XX XX XX S _Id
FCH 000004 [¥¥ XX XX XX Type
FCH 000005 |EX HE X ¥XE F_ctl
Pld 000000 [¥X XX XX XX £Q I
Pld 000001 [¥X XX XX XX hy
Pld 000002 [¥X XX XX XX oF_cd
Tld 000003 [¥X XX XX XX SEQ_Cnt
Pld 000004 |¥X XX EX X 0X_id
Pld 000005 [¥X XX XX XX RX_id
Pld 000006 [¥X XX XX XX | PARA,
Pld 000007 [¥X XX XX XX Payload
Pld 000008 [¥X XX XX XX
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* Ordered Set Byte-Pattern Definitions
To change the byte contents of atraffic ordered set (FC or GigE), select the type from the
pull-down menu. You can also enter hex values (or Xsfor “don't care” bits) directly into the
fields.

* Bit-Pattern Definitions
Bit level definitions are possible by double-clicking on a byte within atemplate for aframe,
which brings up the Binary Editor. Click the bit in the Binary Editor, type in the new value,
and click OK.

* Primitives
To change the hex values of a primitive, you can either type directly into the field or you can
double-click the field, which brings up the Binary Editor. To change a bit in the Binary
Editor, click the bit, and type anew value, then click OK.

* Primitive Group Selection
Some SAS/SATA primitive templates (names that start with “ Any...”) define a group of
primitives. The Template Editor allows you to select or de-select individual primitivesto
exclude or include them in the group.
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In-Place Field Editing

For editable fields, context menu selections or function key selections allow you to edit the value
for field. There are three ways to initiate in-place field editing in the Tree View: press the F2 key,
select Edit from the context menu, or click the field once to select it, and again to initiate in-place
editing. In-place editing can be very useful for fields where the general format is not hexadecimal.
For example, IP addresses can be entered in | P dotted notation rather than translated to
hexadecimal for direct entry in the byte pattern. Figure 76 shows in-place editing for an IP
address.

The context menu displays when you right-click anodein the Tree View. The menu contains some
or all of the following options, depending on the current item sel ected:

Edit

This menu itemis only available on editable fields. Select Edit to directly edit the field value
in Tree View (the area on the right in the display). The field format can be hexadecimal,
decimal, an | P address, etc.

Reset
This menu item is only available on editable fields with an equals (=) sign and avalue
associated to them. It allows resetting the value to don't cares (XX XX X) in the match buffer.

Description
This menu item is available for all fields and displays a detailed description for that field.

Font
This menu allows you to control the font for that field.

Alias
This menu allows you to add, delete one or al, or manage aliases for that field.
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Figure 76: Example of In-Place Editing to Change the IP Address

COX

% Template Editor (Read-Only)

Decode Switches
<0200 1P |
Frame
Index Hesx # | = Data Link Control (DLC)
Destination
DLC 000000 HH OEH Source
DLC 000001 |3 3 HE HX
oLC 000002 P e X i EtherType = 0Ox0800 IP
DLC 000002 |30 o os a0 Internet Protocol (IP)
IP 0000000 |H5 XX EX XX Werzion
IP Q000001 |3 ¥ 20 00 HL = 5
IF 0000002 [HX oB H{ HX Type Of Service
IF 0000003 |33 X N HE Total Length
1z ooooood dentification
Bld 000000 (X ¥ 0D 5C
Bld 000001 |3 H H HE oF
Tld 000002 [¥X XX XX HX MF
DPld 000003 |5X MM ¥X X FragmentOffzset = 0
Bld 000004 |3HX HE HEX XE | Time To Live
Eld 000005 |¥¥ XX XX XX IPProtocal = OxBB Active Networks
P1ld 000006 X XX XX XX Header Checksum
Dld 000007 |3X XX 3 X Source Address
Bld 000008 |3 X HE HE —
Dld 000003 P e X i Destination Address = 0.4.1.0
Tld 000010 [¥X XX XX XX Payload
Bld 000011 |33 ¥ HE HE
Pld 000012 [330 0 3 M ||
Options Tab

The Optionstab is available for 6G SASSATA, 12G SAS, or PCle only, and alows you to

perform adliding search. 6G SAS/SATA blades support a 32 bit search pattern. 12G SASand PCle
blades support a 64 bit search pattern at all speeds. Thistab isonly available for Frame templates
in the Wait for any of these panein the Capture Filter Editor. You can select to search anywhere
in aframe or to search within arange of words for a specific hex or ASCII pattern. You can either
type avalue directly in the hex pattern or double-click avalue to open the binary editor. To define
an ASCI|I pattern, type avaueinto the field.

Note: When using dliding search with arange, the starting Dword default istwo, and it
cannot be changed to alower value.
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Figure 77: Frame Editor - Options Tab

.

525 Template Editor ]

[¥] Auto-Rename:  Load-Unload Command - Ix1B

Frame | Options

Sliding Search

) Mo sliding search

Sraraen G

) ASCII Pattern

@ Search anywhere in the frame

(7 Search within range:

Starting Dword 2 : Ending Dword 4057

Binary Editor

Blxixix xxxx (oK) iGoncel)

Per Lane Triggering

The PCle port supports triggering on specific lanes for OS and Error templates. The Template
Editor’s Options tab displays the lane selection boxes. By default, all lanes are selected. Although
thisfeature is enabled for al errors, it is useful only for these following errors: Bad Sync Header,
Loss of Sync Header Lock, Disparity, Code Violation, LOS, OS Errors, Unknown OS and Logical
Idle Errors.

Figure 78: Lane Selection

% Template Editor (Read-Only) E

|Gen1-2 LOS Emor

Options |

Lane Selection

W lane 0 b lane 2 W] lane 4 B lane 6
W lane 1 W lane 3 W lane 5 W] lane 7

Cancel

Xgig Analyzer User’s Guide 165



Chapter 4, Template Browser/Template Editor Template Editor

LAN Conversation Frame Editor

The LAN Conversation template in the Available Templates Browser uses the LAN Conversation
Frame Editor instead of the Standard Template Editor. The LAN Conversation templateis only
available for GigE ports. The types of changes you can make with the LAN Conversation Frame
Editor are:

Frame Byte-Pattern Definitions
To change the byte contents of the frame template, enter valuesin the byte display. You can
also enter hex values (or Xsfor “don't care” bits) directly into the offsets on the | eft.

Bit-Pattern Definitions

Bit level definitions for any byte can be specified. Select a byte within atemplate displayed in
the template editor and press the Set Bit Pattern button to bring up the bit-level pattern editor.
The bit-level pattern editor is a selection box for describing a bit pattern for the selected byte
within the template.

Add Conversations
The area below the byte display table in the LAN Conversation Frame Editor dialog box is
provided to quickly define and add an address byte pattern to atemplate.

Add Ports

The area below the Add Conversation to Template section in the LAN Conversation Frame
Editor dialog box is provided to quickly define and add a port byte pattern (port number) to a
template.

See Figure 79 for an example of the LAN Conversation Frame Editor dialog box.

Figure 79: LAN Conversation Frame Editor, Dialog Box Example
Current Template Display

0| 1 2|3/ 4|58 |6 |7, 8 9, A B C | D|E|F = Data Format
0 e |14 :‘ setBitPatem | [HEX -]
P10 oo o 02 o0 0D g 1)l 02 |02 Offset Famat
20 03 |02 04 |03 [C| | Cealensie HEX =]
Add Converzation to Template
Protocol Frame Type
[T = Apply
Station Address 1 Direction  Station Address 2 ﬁiﬂ:ﬁ;;ﬂ'ﬁ;
| @l [ ] w
Add Port to Template
Protocal Frame Type Part Mumber Direction ﬁl?eplﬁpplaot[;m
Pva/iDP v|  Jev2 x| | e ¥ -
Cancel
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Creating Custom Templates

Custom templates can be created adding conversations or port numbers. Enter values directly in
the correct offsetsin the Current Template Display area.

You can edit the template by entering the station you want to select for in the Add Conversation
to Template area and pressing OK.

The small fieldsin the Current Template Display area define the data patterns that comprise a
template. The offset defines the position within the packet to start comparing the packet contents
with the valuesin the pattern. If a match occurs, then this portion of the condition is satisfied. The
pattern can be specified as a decimal, hexadecimal, or ASCII value.

Use the Data Format pull-down box on the right to specify if the patternisin decimal,
hexadecimal, or ASCII. Use the Offset Format pull-down box to specify if the column and row
headersdisplay in decimal or hexadecimal. Note that although you can display the datain different
formats, all formats use a byte boundary. Only byte quantities can be entered or displayed.

Any specific value you create for templates can have “don't care” values. For example, assume
you're only looking for FFFF34 inthefirst three bytes of the MAC destination address. You could
specify the values in your template as FFFF34XXXXXX, where X indicates you don't care about
the valuesin the last three offsets. Note that for 1Pv4 addresses, which uses decimal values, using
X characters as partial sub-addresses will cause the complete sub-address to be treated as
wildcard. For example, 128.12X.2.2 will be treated as 128.X X X.2.2.

The hex or decimal patterns display in black or magenta. Displays in magenta within the Current
Template Display area mean that the display does not provide a complete view of the template.
The bytes are amacro pattern; for example, the logical OR of two different address patterns that
make up atwo-way conversation. Note also that many ASCII patterns have no corresponding
display character.

Entering Values that Cross Byte Boundaries

Port values are generally understood as decimal numbers. For example, an NFS port is known as
decimal 2049. Patterns are expressed as bytes and begin on byte boundaries. It takes two bytes to
express a port number. Therefore, for port numbers you must convert the decimal number to a
value that can be entered on a byte boundary. The example below shows how to enter NFS port
2049 in the display.

1 Takethe port number (2049) and divide by 256. The result is 8 remainder 1. In IP “dot”
notation, this could be expressed as“8.1".

2 Set the Dataformat pull-down box in the display to Decimal. Valuesin the Data pattern area
will be entered in decimal.

3 Enter 8inoffset 34 and enter 1 in offset 35. Enter 8 in offset 36 and 1 in offset 37. This setsthe
selection to both the source and the destination port.

If aport number isadecimal value less than 256, then the value of thefirst byte of the port number
is zero, and the second byte isthe decimal port number. For example, for HTTP port 80, enter zero
in offset 34 and 80 in offset 35.
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The byte-boundary restriction appliesto any other decimal number, such as a number in a data
pattern that you want to select for. You must first convert it so the value is expressed using byte
boundaries.

Bit-Level Patterns

Xgig TraceControl can create a pattern at the bit level. To set a bit pattern, place the cursor within
abytefield in the Current Template Display area. Pressthe Set Bit Pattern button. The Bit Level
Pattern dialog box displays. The dialog box gives the number of the offset you are currently
changing in itstitle bar. Enter any values for each bit that you want to include in the template.

L eave values that you do not care about marked with an X. An example Bit-Level Pattern dialog
box is shown below:

Bit Level Pattern for offset 26 x|

G el
ITI Cancel |

When you view bytes within the Current Template Display area, those which have bit-level
values applied appear with“BW” inthefield. Thisfield is shown in blue. If you place the cursor in
the byte field and press the Set Bit Pattern button, the Bit Level Pattern dialog box pops up
allowing you to view/change the current bit-level values. A portion of the LAN Conversation
Frame Editor dialog box with the bit pattern indicator is shown below:

Current Template Dizplay

0|1 ]2|3l4]s5|6|7]|a|a]alB|lc|D|E|]F = Data Farmat

0 @ |14 j SetbitPaten | [HEX <]
P10 oo |m 02 oo 0D Mm m nz o2 Mffset Farmat
20 03 02 04 03 7| | S HEx =]

If abit level filter containsall "X" in either itsleft portion (first 4 bits) or right portion (last 4 bits)
and the Data format selected is HEX, it will be displayed in Current Template Display areaas" X"
suffixed or prefixed with the hex value of the other portion. For example, if you enter bit pattern
"XXXX 0101, it will be displayed as"X5" in Current Template Display area. "X5" isagain
shown in blue to indicate a bit level filter isin place.

To delete bit-level filtering for a byte, select the “BW” in the byte field and press Delete. The field
must be editable in order to delete the byte.
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Creating and Applying a Conversation

The Add Conversation to Template areaof the LAN Conversation Frame Editor dialog box
provides a convenient way to add address byte patterns to a template. The area consists of a
protocol selection, frame type selection, two station addresses, a direction indicator, and an enable/
disable check box. Refer to the table below for field definitions that comprise a conversation.

Table 6: Defining Conversations

Conversation Element Description
Protocol FCoE, MAC, IPv4, IPv6, IPX, or Atalk (AppleTalk)
Frame Type EV2 (Ethernet Il), SNAP, 8022 (IEEE 802.2), 8023 (IEEE 802.3), ISL,

Q+EV2, Q+SNAP, Q+8022, Q+8023, and ISL+EV2

Frame type applies to network layer addresses only. Use Q+EV2 in
conjunction with VLAN as the Frame Type for Ports to select for 802.1Q
packets.

Station Address 1 Complete FCoE, MAC, IPv4, IPv6, IPX, or Atalk station address. The station
address can be a range of stations (for example, 192.168.0.0/24 or
168.168.10.0/28). See the description below for the meaning of range
specifications for station addresses.

Traffic Direction Indicator <-> Select all traffic between Station 1 and Station 2

->  Select only the traffic where Station 1 is the Source Address and Sta-
tion 2 is the Destination Address

<-  Select only the traffic where Station 2 is the Source Address and Sta-
tion 1 is the Destination Address

Station Address 2 Complete FCoE, MAC, IPv4, IPv6, IPX, or Atalk station address. The station
address can be a range of stations (for example, 192.168.0.0/24 or
168.168.10.0/28). See the description below for the meaning of range
specifications for stations addresses.

Apply conversation to Enable (include) or Disable the conversation as part of the template.
template check box

Protocol and Frame Type

The protocol and the frame type are selected from pull-down boxes. Xgig TraceControl
automatically restricts you from entering combinations that make no sense.

Station Addresses

Station addresses can be entered directly or by clicking on the Name button next to either Station
Address field. Clicking on either button brings up the Surveyor default host name table to select
an address. Note that Surveyor must be installed on the same PC to bring up the name table. The
Name Table window shows all name and address associations. The entries shown in the Name
Tableisadefault list and will not include those addresses found in the local network. Selecting a
name table entry and clicking OK will load that name into the currently-selected Station Address
field.

The station address types are described bel ow.

» FCoE address— 6 hexadecimal digits.
For example, 5A0009
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* MAC address— 12 hexadecimal digits.
For example, 34FD34AA0001.

» Atak address - 2 decima numbers separated by dots. The first can range from 0 to 65534 and
the second from 0 to 255. For example 30234.123

* |IPX address - IPX address notation accepts 8 hex digits [4 bytes] and 12 hex digits [6 bytes]
separated by dot (without ports) or 8 hex digits[4 bytes] and 16 hex digits [8 bytes] separated
by dot (with ports) e.g. 34FD34AA.0001000000A 1 or 34FD34A A.0001000000A 18888.

» IPv4 dot notation address - 4 decimal numbersin the range of 0 to 255, separated by dots. For
example, 12.235.96.2.

» |IPv6 address - an IPv6 address must be in one of the following formats, in compliance with
section 2.2 of RFC 4291 (IP Version 6 Addressing Architecture):

* Regular representation is a 128-bit address, divided into 16-bit fields of case insensitive
hexadecimal, each field separated by colon. An example of this notation is shown below:
2031:0000:130F:0000:0000:09c0:876A:130B

» Leading zerosin afield are optional. For example
2031:0:130F:0:0:9¢0:876A:130B is valid

» Successivefields of '0' can be represented as™::" but only once in address. For example:
2031:0:130F::9¢0:876A:130B is valid.
2031::130F::9¢c0:876A:130B is not valid.

» Itispossibleto represent an IPv4 addressinside an |Pv6 address.

* |Pv6 addresses with an embedded |Pv4 address are shown below:
0:0:0:0:0:0:192.168.0.1 or ::192.168.0.1

*  |Pv4 mapped |Pv6 addresses are shown below:
0:0:0:0:0:FFFF:192.168.0.1 or ::FFFF:192.168.0.1

If no valueis entered for aStation Address field, all stations are selected. For example, if you set
an address for Station 1, no address for Station 2, and set the direction to - > all packets having
Station 1 as the Source Address are selected for, regardless of the Destination Address.

Use wild cards when specifying addresses to select data on more than one station. An X used asa
character for an address string means that any value will be accepted for that position; for
example, 34 3F4AXXXXXX.

IP Address Ranges

For addressesin | P dot notation, you can also specify arange of addresses. Ranges are specified by
aslash mark and a number after the | P address. The number specifies the number of bits to match
within the 32 bits that comprise an | P address (it takes 32 bits to represent an | P address). For
example, 192.168.0.0/24 means any address that matches the first 24 bits of the address
192.168.0.0. The larger the number of bits you are matching, the smaller the range of 1P addresses
that will be selected.

IP range examples:
192.168.0.0/24 — Range starting with 192.168.0.0 and ending with 192.168.0.255.
192.168.0.0/16 — Range starting with 192.168.0.0 and ending with 192.168.255.255.
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192.168.0.0/28 — Range starting with 192.168.0.0 and ending with 192.168.0.15.
192.168.0.1/32 — Just one | P address (192.168.0.1) since there are 32 bits in the address.

Traffic Direction Indicator

The direction indicator allows you to select a direction between stations. You can select for
packets going from Station 1 to Station 2 (->), Station 2 to Station 1 (<-), or packetsin either
direction (<->).

Apply Conversation to Template Check Box

To apply the conversation to your template, make sure that the Apply conversation to template
check box is selected. Enabling the conversation will modify the data patterns used in the
template.

A single conversation is defined. If you want to use additional conversations, you can use wild
cards as described above.

Creating and Applying a Port Number

Xgig TraceControl provides aconvenient way to add a port number to atemplate. You specify port
numbersfor the template by filling out the Add port to template portion of the LAN Conversation
Frame Editor dialog box. This area consists of a protocol selection, frame type selection, a port
number, adirection indicator, and an Apply port to template check box. Refer to the table below for
field definitions that comprise a port number selection.

Table 7: Defining Port Numbers

Port Element Description
Protocol IPv4/UDP, IPv4/TCP, IPv6/UDP, IPV6/TCP
Frame Type EV2 (Ethernet Il), SNAP, ISL, VLAN

Frame type applies to network layer addresses only. Use VLAN in
conjunction with Q+EV2 as the Conversation Frame Type to select for
802.1Q packets.

Port Number Decimal UDP or TCP port number.

Traffic Direction Indicator | <-> Select all traffic where the specified port is the source or the destination
->  Select only the traffic where the specified port is the source
<- Select only the traffic where the specified port is the destination

Apply Port to Template Include or exclude the port specification as part of the template.
check box

Protocol and Frame Type

The protocol and the frame type are selected from pull-down boxes. Xgig TraceControl
automatically restricts you from entering combinations that make no sense.

Port Number

Port numbers can be entered in decimal directly into the Port Number field.
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Traffic Direction Indicator

The direction indicator allows you to select adirection between ports. You can select packets
going to the port (->), coming from the port (<-), or gather packetsin either direction (<->).

Apply Port to Template Check Box

To apply the port to your template, make sure that the Apply port to template check box is selected.
Enabling the port will modify the data patterns used in the template.
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Xgig TraceControl Hints and Tips

In this chapter:

“Hints and Tips” on page 174
“Keyboard Shortcuts” on page 175
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Hints and Tips

Domains/Chassis/Analyzer Ports

Use the right-mouse button to change the function of Xgig Multi-Function blades.

Use the right-mouse button to rename domains and ports and to load the default configuration
into adomain and ports. Use the right-mouse button to create, change, rename or delete a
domain.

Traces are started and stopped for adomain, not for a port. Configuration is performed for a
domain, multiple ports, or for asingle port-pair.

Lock adomain and all its ports by pressing the lock button in the toolbar.

Only one domain can be created per instance of Xgig TraceControl software.

Capture Traffic

Configure the ports and domains before you start capture.

Open a separate instance of Xgig TraceControl software to start a simultaneous capture for
another domain.

Before capture, make sure that the link speed is set properly for all ports. Verify that the link
speed is correct even if you have loaded a configuration file.

Check that you really are seeing traffic on the link.
Set up buffer segmentation to capture multiple captures in the same memory buffer.

Once started, the remote chassis will continue to run if you lose the connection or exit the
TraceControl application. However, the portsin the domain are no longer locked for exclusive
use. Reconnect to domains using the Lock button.

Trigger

Highlight a transition bubble to access the Transition Editor. Thiswill give you access to the
Available Templates Browser.

Drag-and-drop templates from the Available Templates Browser to set trigger conditions.

Drag templates to the Wait for any of these/And NOT these panes, and double-click them to
set up a custom template. Creating custom templates works asin Xgig TraceView.

Filter Traffic for Capture

Drag-and-drop templates from the Available Templates Browser to the Capture Filter Editor.

Drag templates to the Capture these/But not these panes, and double-click them to set up a
custom template. Creating custom templates works asin Xgig TraceView.

Copy datafrom TraceView and use it as afilter in TraceControl. Select an event row in the
table or afilter template, right-mouse click and then select the Copy option. Switch to
TraceControl and, one of the panes for the capture or trigger settings. Use the paste option to
insert the data as afilter template.
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Keyboard Shortcuts

Table 8: Keyboard Shortcuts for TraceControl

Control Key Description

Ctrl+O Load Configuration

Ctrl+S Save Configuration

F3 Apply Configuration to Hardware
F7 Start Capture

F8 End Capture

F9 Go to Expert

F10 Go to TraceView

F11 Go to Surveyor

For User-Defined Templates Only ...

Ctrl+O Open...

Ctrl+C Copy

Ctrl+X Cut

Ctrl+V Paste

Ctrl+D Go to Domain Creation dialog box
Del Delete

F2 Rename

F1 Help
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Chapter 6
Getting Started with Xgig TraceView

In this chapter:

“Introduction to Xgig TraceView” on page 180
“Launching Xgig TraceView” on page 181
“Working With Domains” on page 183

179



Chapter 6, Getting Started with Xgig TraceView Introduction to Xgig TraceView

Introduction to Xgig TraceView

Xgig TraceView isone of the four programs that comprise the Xgig Analyzer software suite. Xgig
TraceView views and analyzes a trace captured using Xgig TraceControl. TraceView allows you
to:

» Display captured data from several perspectives: histogram, traffic flow, and frame content
*  Search and filter data

»  Export and import traces or sections of traces

* Add, move, and redefine display columns

* Navigate and view data density through a histogram display of the data

* Navigate via user-defined bookmarks

»  Show embedded protocol values, including errors as 10-bit values

Xgig Analyzer software supports the Viavi Xgig family of test/analysis devices. The Xgig,
Xgigl1000, and Xgig5000 allow you to analyze networks with avariety of protocols, including
Fibre Channel, SAS/SATA, Gigabit Ethernet, and PCle. The function of portson bladesin a
chassisis controlled through TraceControl software.
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Launching Xgig TraceView f©|

Secure Login for Xgig Chassis

Xgig chassis may be password protected to prevent access by unauthorized users. Password
protection is set through the Xgig Web Utility for each Xgig chassis. If the Xgig chassisyou are
attempting to access is password protected, you are required to provide the password. The
following login screen will appear. Enter the password to continue; the account name is aways
Administrator.

Figure 80: Xgig Analyzer Login

Enter Sync-Group Password ﬂ
Incomect password o unknown usemarne for:

AEIG-SCOTT2
Cancel

Comnect &s: I.-“—‘-.dministrah:ur

Pazgwiord: I

Login isonly required once from any of the Xgig Analyzer applications or Xgig Maestro running
on the same Xgig Analyzer PC client machine. For example, if you login through TraceContral,
you will not be asked for the password again when you access the same Xgig chassis Sync Group
through X gig TraceView. To make sure you are completely logged off from all Xgig chassis, you
must close all Xgig applications.

For login, the settings of a master chassisin a Sync Group prevail for all chassisin the Sync
Group. If the master has authentication turned off and a slave(s) has authentication turned on, then
the Sync Group as awhole has authentication turned off. The settings for the master chassis also
prevail for the password; the password of the master chassis will be the password of any attached
slave. See “Xgig Blade and Port Numbering” on page 45 and the Xgig Family Hardware Guide,
the Xgig5000 Family Hardware Guide, or the Xgig1000 Hardware Guide for more information on
master, laves, and Sync Groups.

Launching the TraceView Application

Launch TraceView by pressing the TraceView icon on the desktop or by pressing the sameiconin
TraceControl. If you start TraceView from TraceControl and TraceControl has been used to
capture traffic, the current contents of the analyzer devices will display in TraceView when you
start the program. You can select Open Domain... from the File menu to select adomain of
hardware ports and view the datain hardware buffers.

If you are using TraceView independently from TraceControl, select Open File... from the File
menu to select the trace file you want to analyze.
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Figure 81: TraceView Main Window
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You can invoke the statistical analysis tool, Xgig Expert, from TraceView or have the Expert
program launch at the same time as TraceView. Xgig Expert displays your tracein a chart form
and areport form using an array of metrics. To invoke Xgig Expert from Xgig TraceView, select
the Xgig Expert & icon from the toolbar.

A screen appears showing the progress of opening the trace in Expert. After the file has opened,
the Expert Chart view screen appears.

By switching to Report View, you can view an abridged version of areport with compiled
statistics taken over the entire trace. To return to TraceView, from the Expert View menu select Go
to TraceView or click the TraceView icon on the toolbar.

Working With Traces

Traces are files that contain recorded information. Traces can be the information captured by a
single pair or by multiple pairs of analyzer devices. If the trace contains recordings from multiple
analyzers, the information is interleaved by timestamp when opened in Xgig TraceView.

If you choose to open anew trace, al your current views are closed. If you want to save your
configuration and views, you should save the configuration before opening a new trace.
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Working With Domains

Domains are a set of hardware analyzer ports. When you open adomain in Xgig TraceView you
are viewing information that is currently stored in the capture buffers on analyzer hardware, but
has not been saved to atracefile. A domain will only open if you have datain the buffersfor ALL
the ports belonging to the domain.

Domains are established and named in the Xgig TraceControl application. If you have multiple
domains, you need to know what domains contain what hardware analyzers so you can pick the
correct domain name.

If the domain contains multiple anayzers, the information is interleaved by timestamp when
opened in Xgig TraceView.

If you choose to open anew domain, all your current views are removed. If you want to save your
configuration and views, you should save the configuration before opening a new domain.

Open a Domain

To Open the Last Domain:

1 PresstheOpen Last Domain & button. Or, from the File pull-down menu, select Open
Last Domain.

2 If thereisdatain the analyzers for the last opened domain, the TraceView decode of the
information will display. If thereis no last domain, the Select Ports/Domain to Analyze
dialog box appears. See the steps below for selecting a new domain. If no domains contain
data or no domains have been established, TraceView returns an error message.

To Open a New Domain:

1 Pressthe Open Domain W button. Or, from the File pull-down menu, select Open
Domain....

2 The Select Ports/Domain to Analyze dialog box appears. All Sync Groups within the local
area subnet (including any Sync Group on your local machine) are displayed in the window on
the top left. Select the Sync Group containing the hardware ports you want to view. If the
hardware you wish to access is on a different subnet, type in the IP Address or Machine Name
and press Discover.

3 If no domains contain data, no domains have been established for the Sync Group, or a data
captureisin progress for the domain, TraceView returns a message informing you that no
domain can be selected.

4  Select the domain name you want from the list.

5 If the domain you have selected contains multiple capture buffer segments, select the segment
number from the Segment(s) drop-down box. No selection is required if thereis only one
segment.

6 Pressthe OK button.
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Depending on the size of the trace buffer(s), it may take up to aminute for the information to load.
It may take longer for trace buffers viewed over a LAN; the loading speed will depend on the
speed of your network connection.

Opening a Trace

To Open a Trace:

E="

1 Pressthe Open File & button. Or, from the File pull down menu, select Open. The Open
dialog box appears.

2 Gotothe directory where you have stored your trace. Select the file and select Open.
Depending on the size of the tracefile, it may take up to aminute for thefile to load.

When opening atrace, Xgig Expert is run automatically. If the trace has not been processed by
Expert, a message appears asking if you would like to run Expert and process the trace. If you
agree, Expert is run in the background. Once the trace has been processed, a message appears
asking if you would like to reload the trace. You can also choose to view a partially processed
trace; refer to “Viewing Partial Annotation in TraceView” on page 349. You can turn off automatic
invocation of Expert by selecting Options/Xgig TraceMiew Options then choosing the Expert /
protocol decodes tab and turning off the “ Automatically launch Expert on new traces.” radio
button in the Annotations For New Traces section.

Opening Files in Other Formats

TraceView and Expert support awide variety of commonly used capture or trace file formats. Use
the Files of type: option in the Open dialog box to select the type of file to convert and open.
Supported formats are listed below:

* Surveyor .hst and .cap files

* BusDoctor (SAS, SATA)

» |I-tech (SAS, SATA, Fibre Channel, GigE)

» Ethereal (including SUSE and RedHat special formats)

» libpcap / pcap

* tcpdump (Raw data format only, text or binary formats not supported)

*  Sun Snoop (Raw dataformat only, text or binary formats not supported)

» Sniffer DOS format (not the newer Wildpackets or Sniffer Windows formats)

e Microsoft Network Monitor (NetMon) v2.0. (NetMon 1.x files are not supported.)
* NetScout v1.0 and v2.0 - both Ethernet and Fibre Channel formats

See “Converting Bus Doctor Files’ on page 360 for complete information on converting Bus

Doctor traces. See “ Converting I-Tech Files” on page 362 for complete information on converting
I-tech traces.

Cisco VT captures through Ethereal are detected and the embedded Fibre Channel inside of the
Ethernet (Cisco's proprietary format) is converted to a Fibre Channel trace automatically.
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TraceView and Expert launch aconverter tool to convert theforeign fileinto a.tgp filein the same
folder, and then open the .tgp file. A progress bar with a cancel button is displayed during the
conversion. If a.tgp file is found with the same name in the folder, a dialog box presents
conversion options. Options are: proceed with the conversion and overwrite the existing file,
reopen the open file dialog box, or cancel the current operation and return to the main application.

Data from foreign file formats are saved in a non-channelized format. That is, Tx and Rx captures
are put into asinglefile, thus losing the original information about direction. The converter
automatically re-channelizes the information so that Expert can display it correctly.

The converter also supports data rates and physical layers that are not handled/decoded by
TraceView and/or Expert - i.e., ATM, SNAP, Token Ring, HLDC, IRDA, etc. Conversionis
possible, but no useful decode information will be available.

During conversion to a.tgp file format, if a CRC valueis not present for aframe, a placeholder
value isinserted into the converted trace.

Select Ports/Domain to Analyze Dialog Box

% gelect Ports/Domain to Analyze =I0l]

P G D EY-2 [ 10.11.7.91 |

Hosts are selected for viewing using the Select Ports/Domain to Analyze dialog box. Press the
w Dutton on the toolbar to bring up the dialog box. The dialog box indicates the type,
availability, and status of ports. It also alows you to flash the LEDs of ports on an Xgig chassis.

Figure 82: Select Ports/Domain to Analyze Dialog Box
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To select Sync Groups on a different subnet, enter the |P Address or DNS name in the Address
field and press Discover (top of the dialog box). The specific Sync Group you requested and all
other Sync Groups on the same remote subnet will be added to the |eft panel.

Sync Groups and Domains

All Sync Groups discovered on the local subnet are displayed in the upper left panel. When you
select a Sync Group, its chassis, blades and ports display in the right panel showing all available
ports. If multiple chassis are cascaded to form asingle Sync Group, the name and address of the
master chassis within the Sync Group displaysin the Sync Group(s) area. The addresses of slave
chassis cascaded to the master do not display. However, you can use the name or address of aslave
chassisin the Address areato discover a Sync Group on the subnet.

The Sync Group Domain(s) arealists all the domains of the selected Sync Group. Only one
domain can be selected and used. When you select adomain where the ports in the domain contain
no valid data, the OK button is grayed out. If none of the ports within the Sync Group contain valid
capture data, a message appears in the Port Viewing and Selection areainforming you that thereis
no domain for TraceView to interpret for the selected Sync Group.

The Sync Group Domain(s) area shows the domain as atree structure. The Sync Group and all
links and ports within the Sync Group that comprise the domain are listed within the tree,
providing avisual description of the domain contents. Ports may be listed directly under the Sync
Group or listed under linksif alink has been created for the domain. Links only apply to asingle
protocol where several port-pairs can be aggregated into a single physical link (for example,
wide-port SAS). Links, like domains, are created in TraceControl. See “ Sync Groups, Domains,
Links, and Ports’ on page 30 for more information on creating links.

Sync Groupls) Sync: Group Domain(z]
N El-@ My Domain [1.2,3)
® 8 S - oev2
DEVS DEY-2 »GIG-50 B SAS Por(] 23
1011.7.80 4041791 1011795 o
M 545 Por1,2,9)
By FC Por(1.3,3)
Q Q My FCPort(1.3,4]
DEv-4 DEV-1 @9 DEV-3
10117152 10.11.7.83 (- @ My Domain [1,3,3]
| [+ My Damain [1.4.1]

=]

Important: A valid capture is a capture that was previously made on the port. The domain
@ that includes the port must still be intact for the capture to be valid; that is, the domain cannot

be deleted or the ports assigned to a different domain. There must be no reboot or Sync Reset

operation on the hardware since the last capture was made for the capture to remain valid.
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Segment Selection

If the domain you have selected contains capture buffers that have been segmented, choose the
segment to view from the Segment(s) drop-down box. If the capture buffer is not segmented, no
selection is required. The segment you are viewing can aso be changed later from the toolbar in
the TraceView decode display.

- Select Ports/Domain to Analyze

Address IXGIGTHUNK[‘ID.?.D.2‘I2]

Sync Group(s]
DEV-B HGIGTRUNK PLATSAS1
10.7.0.233 1070212 10.7.0.180 .
. AGIGTRUNE
Sync Group Domainz] 9 © o 1070212

ty Domain [1.1.1]

Segment(z]
Segment 1 Ll
Segment 1
Segment 2

‘ s | H Bl I

stop | oK,

Port Viewing and Selection

‘-r N7
LAE-4
e & it 10.7.0171

DEY-E
10.11.7.109

Theright panel displays an icon for each port, arranged as they physically exist within the Xgig
chassis. To select a port, click the port. Single ports can be selected within TraceView. Click the
background area of a port-pair to select both portsin the pair. Click ports again to remove them
from the selection. Selected ports have a blue background, unselected ports have awhite
background.
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TraceView allows the selection of portsthat contain valid capture data only. If no ports contain
valid capture data, no port can be selected. Theicons change as the selection, availability, and type
of each port changes. See “ Selecting Chassis, Blades, Ports, and Segments’ on page 188 for
information on the display of port icons.

Dialog Buttons

—Authentication — | —Port LEDs -
FPazzword ! ““““““““ Elirik Refresh
Stop (0] LCancel

If you are not logged into the Sync Group that contains the resources in the domain, use the
Password field to login. Login is only required if the Sync Group is password protected.

The following buttons are available:

e Blink
Causes the LEDs for the selected portsto blink. LEDs will blink for 40 seconds.

s Stop
Causes the LEDs to stop blinking.

e OK
Exit and use the selected chassis and portsin TraceView.

* Cancel
Close the window; no domains or ports will be used.

* Refresh
Updates the status of blades and portsin the right panel and available Sync Groupsin the left
panel.

Selecting Chassis, Blades, Ports, and Segments

The dialog box displaysanicon for each port, arranged asthey physically exist within the analyzer
hardware device(s). Theicons change as the selection, availability, and type of each port changes.
Ports show individually but have the same status for each port in a port-pair. In TraceView, you
can select individual portsfor display. You can view the trace of up to 64 ports at the same time
from TraceView. Note that a“tool tip” displays showing information about the port when you pass
the cursor over any port.

Port Types

DECEY

* Analyzer Port | &
Indicates the port-pair is configured to operate as a Fibre Channel, SAS, PCle, or a Gigabit
Ethernet Analyzer port. Right-click, or pass the mouse over the port to see which protocols are
used by this port.

e Jammer Port |/~/
Indicates that the port is configured to operate as a Jammer port. Jammer ports cannot be
selected within TraceView.
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* BERT Port
Indicates that the port is configured to operate as a BERT port. BERT ports cannot be selected
within TraceView.

* Generator Port
Indicates that the port is configured to operate as a Generator port. Generator ports cannot be
selected within TraceView.

* Load Tester Port f.?:
Indicates that the port I1s configured to operate as a Load Tester port. Load Tester ports cannot
be selected within TraceControl. If you have the proper license, you can change the port

function to be a SAS/SATA Analyzer port.

Ll

e Delay Emulator Port M
Indicates that the port is configured to operate as a Delay Emulator port. Delay Emulator ports
cannot be selected within TraceControl. If you have the proper license, you can change the
port function to be a GE Analyzer port.

* Unknown Port
Indicates that the floating Jammer license dongle has been removed, and the Jammers have
been terminated. In this case, the port icons turn white to indicate that the ports have changed
to an unknown state. From this state, the ports can be configured to operate as any other
licensed function.

Port Selection and Other Indicators

e Selected (port icon background is Blue) E
Indicates the port is selected. You can select a port that islocked or has triggered and view its
captured data in TraceView.

* Unselected and Unlocked (port icon background is White) ﬁ
Indicates the port is not selected and is not locked.

* Locked (lock appearsin the port icon) %
Another user or an instance of TraceControl owns the port-pair.

e Port Triggered %
Indicates that data received on this port has triggered the analyzer.

* Port Locked and Triggered %
Indicates that data received on thislocked port has triggered the analyzer.

Xgig Port Selection by Chassis or Blade

Ports are shown within blades, and blades are shown within chassis within the Select Ports/
Domain to Analyze dialog box. As a shortcut, you can select a chassis and add all its ports to the
selection by clicking on the Viavi Xgig logo above the chassis hame. You can also click the blade
area surrounding portsto add all the portsin the blade to the selection.

Segment Selection

When viewing atrace from the hardware buffer, the buffer may be segmented. Theinitial segment
to view is selected in the Select Ports/Domain to Analyze dialog box. However, you can change
the segment you are viewing without returning to this dialog box.
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If the domain you have selected contains capture buffers that have been segmented, choose the
segment to view from the Segment: drop-down box in the TraceView toolbar. The drop-down box
only contains segments that contain valid capture data for viewing. Each segment is completely
independent when viewed in TraceView; each segment has its own bookmarks and triggers.

All Forts v| |Segment1 | ()| FE

Note that viewing a segment in TraceView when a capture isin progress for another segment
within the domain is not allowed. You al so cannot view multiple segments within the same domain
from the same instance of TraceView.

Saving a Trace

You can save your trace or a portion of the trace to afile for detailed analysis.
Select the Save As [d button or select Save Trace... from the File menu.

When the Save As dialog box opens, navigate to the location that you would like to save the files.
Then enter the file name in the File name: text box.

Figure 83: Save As Dialog Box with the Directory Path and a File Name Entered
x|
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| RecentPlaces . TodaysBootUp.togd 2/10/2015 £:38 PM File folder

 Libraries
&E Homegroup

% Computer

.‘;, Local Disk (C:)
e UISB20FD (E2)
|4l |
File name: I 8G_FC

Sawve as type: ITrace Group Files (*.tgp)

Ledlel |«

= tide Foiders| save | Concel |

£

In this case, | have navigated to “Don’s Trace Files’ sub-directory on the E: drive and entered a
file name of “8G_FC".

The Save as type will be Trace Group Files (*.tgp) for traces.

Note: The Save as type can be also be changed to PCapNg Files (*.pcapng) or Surveyor
Capture Files (*.cap). Refer to "PCapNg Files Format Option for Save" and “ Surveyor
Format Options for Save” on page 193 for additional information on these file types.

Select the Save button to open the Save Trace dialog box.
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Figure 84: Save Trace Dialog Box
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Notice the information that has been entered in the Save to File entry shown in Figure 84. To the
path that was specified in Figure 83, the file name “8G_FC” has been entered as:

8G_FC.tgd/8G_FC.tgp

Thefile namethat is appended with .tgd is the Trace Group Directory which means a sub-directory

named 8G_FC.tgd has been added to the E:/Dons Trace Files directory. All of the trace files
(including 8G_FC.tgp) will be added to this new sub-directory. The following restrictions are

imposed when saving atrace file:

* No other directory with a".tgd" extension is allowed in the selected path.

» Once atrace file has been saved in adirectory, no other trace file with the same name can be
saved into that directory. If athe same name exists, an error message is displayed asking you
to select adifferent path or a different name.

The Save Trace dialog box also has

You may choose to save ports/datain one of three ways.

several options.

» Save All Ports —When you select this option, you save all port data.

* Save Selected Ports — Select ports or links from the tree shown in the dialog box.

* Save Only Visible Events in Main View —When thisoption isapplied, it will savethefiltered
events visible on main view. Using the Truncate Frames check box, you can also specify to

truncate the frames while saving

If the Save Viewer Configuration check box is selected, the current configuration information
(column displayed, colors, applied filters, etc.) is saved with the new trace datafile. If you do not
select this check box, the last used configuration information is applied to the trace filewhen it is

opened in Xgig TraceView.

The Time Extent selections set the limits of the trace data to save using the Start: and End: fields.
The timestamp values to use as the beginning and end points of the save operation are available

from each pull-down menu. Two defaults are provided: Start of Trace and End of Trace.
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You can set the limits of the trace data to save by clicking on events in the spreadsheet. Click an
event and its timestamp is entered in the Start: field. Click the End: field and then on another
event in the trace. Itstimestamp is entered in the End: field.

Other timestamps are made available in the pull-down menu by adding bookmarks. Select a
timestamp in the trace, right-click the bookmarks column, and select Bookmark Editor ... to create
abookmark. Once the bookmark is created, the bookmark name appears in the pull-down menus
for the Start: and End: fields.

Select the Start Save button to start saving the trace files to the new Trace files sub-directory.
When you start the save, the screen portion shown in Figure 85 is appended to the bottom of the
Save Trace dialog box. This allows you to monitor the progress of the save to completion.

Figure 85: Save Trace Progress Screen Portion (Appended to Save Trace Dialog Box)
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Figure 86 showsthat all of the trace files are saved in the new “8G_FC.tgd” sub-directory.

Figure 86: Completed Save Trace Sub-directory
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This sub-directory can now be copied or zipped to share complete traces with your associates.

PCapNg Files Format Option for Save

TraceView supports traces being saved as PCapNg (PCAP Next Generation) files so that they can
be used by applications other than Xgig Analyzer. These files are saved with the .pcapng file
extension.
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Surveyor Format Options for Save

Gigabit Ethernet captures can be saved as Surveyor format files. The Surveyor application from
Viavi can be used to open and view the decodes. To savethetracein Surveyor format use the Save
As Type: box inthe Save As dialog box and select Surveyor Histogram Files (.hst) or Surveyor
Capture Files (.cap) asthefile type.

When saving asa.cap file, TraceView may save the trace as multiplefiles. More than one .cap file
is created when the total number of bytes converted exceeds 512MB. Subsequent files will have a
similar file name as the first converted file with a number in the file name. For example, if you
save atrace as temp_GE.cap where the trace contains 1250M B, the save resultsin three files
named in the following format:

temp_GE.cap
temp_GE_0536870928.cap
temp_GE_1073741864.cap

Xgig Analyzer User’s Guide 193



Chapter 6, Getting Started with Xgig TraceView Working With Domains

194 Xgig Analyzer User’'s Guide



Chapter 7
Configuring Xgig TraceView

In this chapter:

“TraceView Configuration” on page 196
“Navigating a Trace” on page 202

“Filter And Hide” on page 220

“Working With Columns” on page 261

“Detailed Find/Filter/Color Window” on page 278
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TraceView Configuration

TraceView comes with a variety of pre-defined configurations that can be selected from the File
menu. These standard configurations are:

e Fibre Channd

« FICON

» Gigabit Ethernet

e iSCS

» Ports Side-by-Side
e SAS

« SATA

* PCle

For Xgig TraceView 3.1 and later versions, TraceView automatically detects the physical layer
protocol in an opened capture and it loads the default configuration matching that protocol if the
last configuration doesn't match that protocol.

If any of the default configurations does not fit your specific needs, you can modify them and
overwrite thefilesin the .../Viavi/Xgig Analyzer/TraceView Configs/Default directory.

There are other pre-defined configurations supplied in the Xgig Analyzer installation folder that
may better suit your configuration needs. Select Load Configuration... from the File menu and
navigate to the .../Viavi/Xgig Analyzer/TraceView Configs/Default directory to load any of these
configurations. Configurationsin this directory that begin with the prefix Default are those already
available from TraceView menus. Check with customer support if you need acomplete description
of these configurations or you would like to suggest a standard configuration that should be added
to the product.

Saving a Configuration

An Xgig TraceView configuration file controls the display of data. All columns, colors, searches,
finds, groups, and views are saved with the configuration. You can restore the display by loading
the configuration file at alater time.

Configuration files for Xgig TraceView must have an extension of . cfg.
1 Select Save Configuration... from the File menu. The Save As dialog box appears.

2 If needed, use the dialog box to navigate to the folder where you want to store the
configuration file. Configuration can be stored in any location, but are typically stored in the
same directory as the trace.

3 Namethe Xgig TraceView configuration file and press OK.

Loading a Configuration

Configuration filesfor Xgig TraceView must have an extension of . cfg.

196

Xgig Analyzer User’'s Guide



TraceView Configuration Chapter 7, Configuring Xgig TraceView

All columns, colors, searches, finds, and groups are loaded with the configuration. When a
configuration is loaded, the current port selection is not affected.

Loading a Configuration

1 Select Load Configuration from the File menu. Select a default configuration or select
Custom Configuration... For the default configurations, a single column is used to designate
the ports except in Default Ports Side-by-Side. For information on Ports Side-by-Side, see
“Ports Side-by-Side Configuration” on page 197.

2 If you select adefault configuration, the selected configuration is applied. If you select
Custom Configuration..., the Open dialog box appears.

3 Usethedialog box to navigate to the folder containing the configuration file. Configuration
can be stored in any location, but are typically stored in the same directory as the trace.

4  Select the Xgig TraceView configuration file and press OK. TraceView will display only one
view loaded with the selected configuration.

Initial Configuration Applied When Opening a Trace

If no last-used configuration is saved, then a default configuration corresponding to the physical
protocol isloaded. If the last-used configuration is for the same protocol as that of the trace being
opened, this configuration is used. Otherwise, the default configuration corresponding to the
protocol of the trace is loaded.

Ports Side-by-Side Configuration

TraceView can display a multiple-port trace with a separate column in the display for each
individual port. This allows easy identification of which port is associated with each decoded
event. The column with the summary information for each port istitled by the name given to the
port. Select this option from the File > Load Configuration > Default Ports Side-by-Side.

For the Ports Side-by-Side configuration, an EOF in atrace is shown as a unique event in the
spreadsheet. The spreadsheet view must have ordered sets shown for EOFs to display as separate
events.

For the Ports Side-by-Side configuration, you can quickly display all port columnsin
equal-width columns. Select Autofit All Port Columns in View from the View menu. Information
will wrap in the column if it will not fit in the column width for the port.

An example of using side-by-side port view is shown below. Summary information for Channel
1-A isshown in column Channel 1-A and summary information for Channel 1-B is shown in
column Channel 1-B.
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Figure 87: Ports Side-by-Side View
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Multiplexed Ports in Port Side-by-Side View

In a Port Side-By-Side configuration, logical links within a multiplexed SAS/SATA port are
displayed separately as a unique column. A multiplexed port displays as two columns, one for
each logical link inthetraffic. Multiplexed links display witha“- 0” anda*- 1" after the Xgig port
nameto identify the two logical linkswithin the single port. For example, SAS Port (1,2,1) - 0 and
SAS Port (1,2,1) - 1 indicate the two logical links passing through a single physical port (port 1 on
blade 2).

See Figure 88 for an example of Port Side-By-Side configuration of multiplexed ports. In the
example, assume the multiplexed traffic is on the first and second port on the second blade. The
columns SAS Port (1,2,1) - 0 and SAS Port (1,2,2) - 0 show traffic for one of the logical links and
SAS Port (1,2,1) - 1 and SAS Port (1,2,2) - 1 for the other logical link.

Usethe MUX H§ button to toggle Port Side-by-Side view between viewing logical link ports
together and physical ports together. The columns SAS Port (1,2,1) - 0 and SAS Port (1,2,1) - 1,
which comprise the physical signal for SAS Port (1,2,1), would display next to each other if the
button is used to set the view to physical ports side-by-side. Note that the MUX button has no
effect on configurations other than port side-by-side.
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Figure 88: Ports Side-by-Side View, MUXed Ports, Logical Links Together
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Traces often consist of datafrom many ports across many devices. TraceView allowsyou to divide
portsinto Port Groups and display only the datafor that group of ports. Different filters and color
displays can be applied to each group created for the trace. The Port Group pull-down on the
toolbar allows you to select a Port Group for viewing within the trace or return to viewing all trace
data.

Creating Port Groups

1 Select Define Port Groups... from the Tools menu. The Port Groups dialog box appears.
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Figure 89: Port Groups Dialog Box
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----- & SAS Port b

----- & SAS Port 7

Mew

Drag and drop a port onto or from an existing port group b modify it Delete |

e

2 Pressthe New button to create a new Port Group. A default nameis supplied.

3 Itissuggested that you rename the group within the Group List box. Select the Port Group in
the Group List box, press¥2, or click the Port Group name. Typein the new name. Port group
names must be unique.

4  Drag-and-drop ports from the Port List box to the new group list. If you attempt to insert a
port that already existsin the group, the port will blink several times.

5 PressOK to exit the dialog box.

You can modify or delete a Port Group by bringing up the Port Groups dialog box. Drag-and-drop
additional ports to the group. To delete a port or Port Group, select it and press the Delete button.

For multiplexed data, each link within the single physical port is selected and added separately to
the port group. For example, SAS Port (1,2,1) - 0 and SAS Port (1,2,1) - 1 will appear as separate
ports with the port group display and each can be added to the port group.

Selecting Port Groups

Use the Port Groups pull-down menu on the toolbar to select the group to apply to the entire
display. The pull-down shows options for selecting al ports, links, user-defined port groupings,
port-pairs, single ports, ports annotated by Expert, or single links within multiplexed ports.
Different selections types are divided by a dashed line, as shown in Figure 90.

Refer to “Working with Traces Annotated by Expert” on page 348 for more information on
creating Expert traces.

Xgig Analyzer User’'s Guide



TraceView Configuration Chapter 7, Configuring Xgig TraceView

Figure 90: Port Selection Menu
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Some examples of port selection are shown in Figure 91.

Figure 91: Port Selection Menu Examples
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For multiplexed ports, ports can be selected by single physical port, single logical link, or single
side of alogical link. Remember that if asingle physical port is selected (for example, SAS Port
(1,2,1) - 0 and SAS Port (1,2,1) - 1) you will see the trace information for one-half the traffic of
two different logical links. Some examples of port selection for multiplexed ports are shown in
Figure 92.
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Figure 92: Port Selection Menu Examples for Multiplexed Ports
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Navigating a Trace

Xgig TraceView supplies avariety of waysto locate information within atrace. All incorporate
basic Windows user interface navigation tools, including mouse actions (for left and right mouse
buttons), window controls (resizing and scrolling), cursor controls (arrow keys), and keyboard
shortcuts.

The methods used to locate specific trace information include marking locations within a trace,
controlling the histogram of the trace, and using Xgig search tools such as Traffic Summary View
if applicable.

Search Tools

Xgig TraceView provides tools that enable you to quickly search for specific trace data.

Marked Locations

You can find marked |ocations within a trace using bookmarks, timestamps, and trigger positions.
These marks enable you to move to locations or change the current display for atrace.

Histogram Controls

Histograms can graphically represent an entire trace from start to end. They also allow you to
expand and collapse the view of the trace to look at a graphic display of a detailed portion of the
trace. You can use histogram controls to locate specific trace information.

Traffic Summary View

When enabled for 6G and 12G SAS/SATA traces and Fibre Channel traces on 8G Xgig blades,
16G X gig5000 blades, and 16G ports on Xgig1000 systems, this tool displays counters for all
eventsin the trace and allows you to navigate to each occurrence of an event.
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Exchanges View

When enabled, thistool displays the following:
» Completed SCSI exchanges from FCP-SCSI, iSCSI, and SAS physical layers
» Completed SATA exchanges from SAS/SATA physical layers

* Reassembled iSCSI, FCIP/iFCP, SMB/CIFS, and NFS/RPC PDUs from Ethernet physical
layers

» Completed Memory and 10O Read/Write PCle exchanges from PCle physical layers

» Completed NVMe Admin, Read, and Write exchanges from PCle physical layers

Using the Find Tab to Set Up Complex Searches

Use the Find tab of the Detailed Find/Filter/Color window to set up a complex search operation.

1 Select Detailed Find/Filter/Color... from the Edit menu to bring up the Detailed Find/Filter/
Color window.

2 Select atemplate from the User Library or the Viavi Library.

You can either navigate through the library tree or type the path of atemplate into the search
field with each level separated by a period, for example:
SAS.SCSI.CMD.ADC.Ingquiry - 0x12

The matching templates will be displayed in a drop-down window.

Drag templatesto the Find tab's Find all Events like this pane.

3

4 If needed, drag templates to the Find tab’s Except all Events like this pane.

5 Continueto select, drag, and drop templates until you are satisfied with the conditions.
6

Press OK when you are done.

Once the find operation is started, use the Find Previous Event and Find Next Event buttons
(black Up and Down arrows in the toolbar) to find the other events of thistype. All events that
meet the search criteria are shown in blue in the spreadsheet display. You can a so use the menus
or control keys, Edit > Detailed Find Previous (Shift+F3) and Edit > Detailed Find Next (F3), to
find events.

The Except all events like this pane can be used to further refine the search. It sets eventsto
ignore that would be found based on the search criteria established in the Show all Events like
this pane.

The Find tab of the Detailed Find/Filter/Color window is available for the main spreadsheet view
and for Exchanges View. This function is not available for the Dword View.

Find Tab Example

Figure 93 shows an example of afind operation. All templates for this example were dragged and
dropped from the Viavi Library section of the Available Templates Browser. Double-click a
template to modify its contents. Right-click atemplate to perform copy, cut, paste, rename, or
delete operations.
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In the example, when the search is applied the next SCSI frame that is not awrite operation is
found. All SCSI frames will be found except SCSI Write (10) and SCSI Write Same (10)
operations.

Figure 93: Search Using the Find Tab
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Quick Find

The easiest and fastest way to find, filter, or hide any event in atraceisto use Quick Find. Just
double-click any TraceView cell or any Inspector field, and the Quick Find/Filter/Hide dialog box
will popup, ready to find the currently visible field. For compound columns like the Summary, the
Quick Find dialog box comes up with the first visible field in the column if the column is
left-aligned, or the last visible field if the column isright-aligned. The other visible fieldsin the
column are quickly accessible in adrop-down.

For example, if you double-click the Summary column on an iSCSI Data-out frame, the Quick
Find/Filter/Hide dialog box pops-up as follows:
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Figure 94: Find Feature in the Quick Find/Filter/Hide Dialog Box

n::| Surmmary

# Quick Find/Filter/Hide for Event View |
* Find ¢ FindNot ¢ Filter ¢ Hide

[a][w][Fei

_~v||BHSOpI niSCSI Namespacels) «|| = «|[05 'SCSIData-out ~| ors

Not only does Quick Find allow you to quickly find the fields visible in any TraceView cell, it
allowsyou to find any field values or eventsin the trace with the help of drop-downs and
auto-completion text boxes.

Note: An aternative way of performing search operationsisto use the Detailed Find/Filter/
Hide dialog box. That dialog box allows to define search operation on templatesin a similar
fashion as Xgig-TraceControl. The Detailed Find/Filter/Hide dialog box offers a
complementary option for searching. It is especially useful if you want to define two sets of
filters or find criteria and quickly toggle between the two. Refer to section “Using the Find
Tab to Set Up Complex Searches’ on page 203 for more details.

To perform Quick Find:
1 Right-click the column value in an event row that you wish to search on.
2 Select Quick Find/Filter/Hide. The Quick Find/Filter/Hide dialog box appears.

3 Thediaog box displaystheinformation field you have selected, alogical operator, and the
value of thefield in the display. The default logical operator isequal to (=). You can modify
the information in the dialog box to use any field or any of the Quick Find options.

4 PressthePrevious 4 or Next ¥ buttonsinthedisplay to search backward (up) or forward
(down) from the current location in the tracefile.

You can also use the menus or control keys, Edit > Quick Find/Filter/Hide (Ctrl+F3), to bring up
the dialog box. You can also double-click arow to invoke a Quick Find.

Quick Find Options

The Quick Find dialog box offers different search options when accessing atrace file versus an
Xgig chassis with an older or newer AppKit software installed. It also offers different options
when the decode library in the CurrentProtocols.pmd file has been modified by the user.

The Quick Find options are best when accessing atrace file. They are asfollows:

Field Decode each event and search for a field

Template Use a template from the Template Library to perform the search

Fixed hex Specify a fixed offset hexadecimal value to search on

Sliding hex Search a hexadecimal pattern at any offset inside each event

ASCII string Search an ASCII string at any offset inside the event

EBCDIC string Search an EBCDIC string at any offset inside the event

Unicode string Search a Unicode string (UCS-2LE) at any offset inside the event

Decoded string Search for a string in the inspector window and all TraceView columns (slow)
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Note: If the CurrentProtocols.pmd file has been customized by the user, then you are
notified, the Field option becomes Factory sear ch, and two more options become available:

Factory search Use factory compiled decodes to decode and search for a field (fast, but does not work
for custom decodes)

Simplified search ~ Use simplified criteria to search quickly for a field in custom decodes
Custom search Use the modified CurrentProtocols.pmd to decode and search for a field (slow)

When accessing Xgig buffers, the search and filter operations are performed on the chassis, and
the client only gets notification of the results. The Field (or Factory search) option requires the
chassis to decode each event while searching. The factory-compiled decoder on the chassis has to
bein sync with the CurrentProtocols.pmd file on the client side in order to return results matching
what is visible on the TraceView client slide. For this reason, TraceView notifies the user if the
AppKit on the chassis does not match the client version, and the Field option is replaced by
Factory search and Simplified search options. The Simplified search option becomes the
default option in that case, but the user can easily change it to Factory search if desired. Note that
Xgig chassis AppKits prior to Xgig-A 5.3 do not have the ability to decode each event before
searching, therefore these options are not available for those AppKits.

The Quick Find dialog box only searches for DWORD-size events in the DWORD view and
therefore it has avery limited set of search optionsin that case: Field or Fixed Hex.

A filter or hide operation from the main spreadsheet does not affect the Dword display or
Exchanges View. Conversely, afilter or hide operation from the Dword spreadsheet or Exchanges
View does not affect the main spreadsheet display. See “Find/Filter/Hide in Dword View” on
page 301 for more information on Quick Find/Filter/Hide in Dword view.

When selecting different Quick Find options, the fields for specifying values will change. Each
Quick Find option is described below.

Field (or Factory search)

This option allows to search for any field value defined in the decode library. The second drop
down in the dialog box supports auto-completion. Y ou can type any event field name or
interpretation and the drop-down will provide you with valid options as you type. For example, if
you want to search for the next Write(10) command in the trace, you can start typing Write( and
the drop-down will give the choices of all the fields and interpretations matching Write(:

# Quick Find/Filter/Hide for Event View ==
% Find ¢ FindNot ¢ Filter " Hide

[&][=][Feid

| [t

."'.n'ntel'l 0} in CDE Requested Opemtlcun Cu:n:le Field(z)
."'.n'nte|1l}} in Invalid Keys Operation Code Field(s)
Write(10) in Operation Code  Field(s)

Write(10) Data  in Any XPT SCSI Data Fieldiz)
Write(10) Data in SBC XPT SCS| Data Fieldis)
Write(12) in Ay SCSI Device SCSI Cmd Fieldis)
Write(12) in CDB.Requested Operation Code Field(s) &

j Or »=

m| s
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You can then click theitem desired, in this caseit is the first choice provided: Write(10) ' in Any
CA Device. SCY Cmd Field(s). The Quick Find dialog box then sets the field name in the 2nd
drop down to SCS Cmd ' in Any SCS Device and the value of 2A "Wkite(10)' in the value
drop-down:

# Quick Find/Filter/Hide for Event View [E3m]
% Find ¢ FindNot ¢ Filter " Hide

[a][w][Fed ~|[sCSiCmd n Any SCSI Device [ = =|[2A Wite(i0y ~] or> |

Once avalid field is chosen in the 2nd drop down, then the 4th drop down gives the choice of all
the interpretations or user defined aliases for thisfield:

#* Quick Find/Filter/Hide for Event View [5]
* Find ¢~ FindNot ¢ Filter " Hide

EE|HE'E' “~|[sCSiCmd n Any SCSI Device [ = | [PBRIEER0N | or= |

3B Wite Buffer -
80 “Write Filemars(16)
10 Write Filemarks(g)'
IF  Write Long(10)
41 “Write Same(10)
53 “Write Same(16)
e 10

AA  Wite{12)
A Wiite(16)

DA “Wrie(s) [
52 'XDRead(10) =

The 3rd drop down is the operator and it gives a choice of severa operators on the field value:

= Equal

I= Not Equal

> Greater than

< Smaller than

& Bitwise And

in Match if the value is anyone in the comma-separated list

lin Do not match if the value is anyone in the comma-separated list

range Match if the value is within the dash-separated range X-Y specified (where X and Y are included
in the comparison)

Irange Do not match if the value is within the dash-separated range X-Y specified

rgn Match a region, a specified starting address and size. This is helpful when finding PCle
addresses, registers, or LBAs.

Irgn Do not match a region, a specified starting address and size.

The Field (or Factory search) option decodes and searches each event using an optimized
factory-compiled-decode engine. It is better than Simplified search option to search for deeply
buried fieldsin the protocol stack, like iISCSI fields or any other TCP payload field. However, it
reguires the chassis AppKit to be in sync with the client software CurrentProtocols.pmd file. The
Factory search option becomes available when the chassis AppKit does not match the client
software or when the client CurrentProtocols.pmd file has been customized by the user. This
option also becomes available when the user chooses the Force decoding of every frame while
searching or the Force using simplified criteria while searching optionsin the Search tab of
the TraceView Options dialog box.
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Also, the Field option in the DWORD View does not support auto-compl etion because the limited
number of fields to search on are available in the drop-down.

Simplified search

This option becomes available when the chassis AppKit does not match the client software or
when the client CurrentProtocols.pmd file has been customized by the user. This option also
becomes available when the user chooses the Force decoding of every frame while searching
or the Force using simplified criteria while searching optionsin the Search tab of the
TraceView Options dialog box. The Quick Find dialog box fields for this option are very similar
to the Field option except:

»  The second drop-down does not support auto-completion. It only gives a choice of al the
fieldsin the current event (or the fields in the Summary, Source or Destination columns if
you double clicked in those columns).

* A Details>> button becomes visible to display the additional criteria used for searching

Compared to the Field (or Factory search) option, this one does not decode every event while
searching. Instead, it searches for the field at the same byte offset asin the current event, and it
searches for some additional criteriato match similar events. The additiona criteria are computed
based on the CurrentProtocols.pmd file on the client side. Thisway, this method produces accurate
search results even when the CurrentProtocols.pmd file has been customized or when the Xgig
chassis AppKit does not match the client software version. However, this method can give
misleading results when afield would be found at different byte offsetsin different events of the
trace. Although this is an uncommon scenario, it could happen in Ethernet traces containing
mixtures of VLAN/non-VLAN frames, mixtures of TRILL, CN-Tag, VnTag frames or mixtures of
TCP option sizes.

If you click the Details >> button, the Quick Find/Filter/Hide dialog box shows the additional
criterion that the program is automatically assuming you want for this particular search.

j'i' Quick Find/Filter/Hide for Event View

{* Find ¢ FindMot " Filter " Hide Hash Calculatorl
IZ“E“Simpl'rfied sean::hﬂ |In'rt Tag in SOAF Namespanﬂ| = j |[:'|}E'E
AND |

S50F
S50RF Type
Event Type

OxBC1B1EB]1 "SAS5 SOLF'
0xl "Open bddress’
{"SL5/5LTA Frame', "'Expert Frame']}

F] [ 3

Note that for Fibre Channel and SCSI traffic, the Simplified search method searches for the
selected field in the following frame types:

 FCoE

VLAN/FCoE

Fibre Channel

V SAN/Fibre Channel
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The Details window shows all the frame types that will be searched.

4 Quick Find/Filter/Hide for Event View 3]
¢ Find © FindMot ¢ Filter T Hide
IE“E“Simpl'rfied searchj |SCSIC4T||:| in Ay SCSI Device Namespzj| = j|ﬂ'ﬂ' Test Unit Ready’ j Or == |
LMD | -~
EtherType = 0xB830& "FCoE' AND
BCtl = Ox06 'FC4Cmd" FCoE frame AND
Type = 0Ox08 '"SCS5I FCP' AND
Event Type = {'Ether Frame', "Expert Frame'} i
oR Fibre Channel frame
{ RCtl = Ox0e "FC4Cmd" AND
Type = 0Ox08 "SCS5I FCE' AND
Event Type = {'FC Frame', "'Expert Fram="'} 1
oR
i EtherType = [0x8100 'IEEE 802.1Q Vlan',0x22ES 'CN-TAC'} \J| AN/ECoF frame AND (=
EtherType = 0x83%0& 'FCoE' AND
RCtl = Ox0e "FC4Cmd" AND
Type = 0Ox08 '"SCS5I FCP' AND
Event Type = {'Ether Frame',k "Expert Frame'} 1

OR

eRCtl = {0x50 'VFT_Header', Ox51 'IFE Header'} VSAN/Fibre Channel frame AND
BECtl = 0Ox0& "FC4Cmd' AND
Type = 0Ox08 'S5C5I FCP' ZND
Event Type = {"FC Frame', "Expert Frame'} !l

Custom search

This option becomes available when the client CurrentProtocols.pmd file has been customized by
the user. The option is only available for trace files, not Xgig buffers. The Quick Find dialog box
fields for this option are identical to the Field (or Factory search) option.

This option decodes every event while searching using the protocol definitionsinside the
CurrentProtocols.pmd file. So, even if that file is customized by the user, this option still produces
accurate results. However, compared to the Field (or Factory search) option, this search optionis
extremely slow and it works best on small trace files.

Template

This option allows you to search using any template in the Viavi library as available in
TraceControl or TraceView's Detailed Find dialog box. The second drop-down in the dialog box
supports auto-completion. You can type any template name or path and the drop-down will
provide you with valid options as you type. For example, if you want to search for the next Fibre
Channel Abort Sequence frame (ABTS), then you can start typing ABT and the drop-down will
give the choices of all the template names matching ABT:

# Quick Find/Filter/Hide for Event View [E3m]

{* Find © Find Mot " Filter T Hide Details >>|
IE“E“Template | [abt x| or=

ABTX - elE
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Then, click ABTS- 0x81, and the drop-down will show you all possible frames containing the
ABTS- 0x8L1 field. In that case, thereis only one choice, so you click it:

# Quick Find/Filter/Hide for Event View [Em]

f+ Find ¥ FindMNot  Filter { Hide Details ;=_;=_|

[a][#]Tempate ~][rETS-Bec =] ors |
[ABTS - (81

ABTS - (x31.FC-F5.FC*

Finally, the dialog box will reverse the path from tip to root to a path from root to tip so that this
template can be found again in the future, and you can click it to select that choice:

# Quick Find/Filter/Hide for Event View [#E3m]
* Find © FindMot  Filter © Hide Dietails >>|
[a][#|[Tempate ~][FC"FCFS ABTS - Beti <] o>

FC*.FC-FS.ABTS - (81

Another way to get to the ABTS template isto start typing the path from root to tip. So, you can
start by typing FC followed by adot '.' to see what comes after FC:

# Quick Find/Filter/Hide for Event View [E3m]

{* Find © Find Mot " Filter T Hide Details :=-:=-|
IE“E“Template ~||Fc] | O |

FC.IFR
FCIPOwerFC
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Then, select FC.FC-FSand add another dot . to see what comes after the FC-FS layer:

# Quick Find/Filter/Hide for Event View (3]
* Find ¥ FindMNeot  Filter {7 Hide Dietails >:>|
| [FercFs] =] ors |

FC.FC-FS

IZ”EI |Template

FC.FC-FS.ABTS - 81
FC.FC-FS.ACK_(D ar M) - (C1
FC.FC-F5.ACK_1 - IeCO
FC.FC-F5.BA_ACC - (B4
FC.FC-FS.BA_RJT - (e85
FC.FC-F5.F_BSY_Ctl - xC6
FC.FC-F5.F_BSY_Data - xC5
FC.FC-FS.F_RJT - eC3
FC.FC-FS.LCR - I=C7
FC.FC-FS.NOP - (80
FC.FC-F5.F_BSY - (xC4
FC.FC-F5.P_RJT - (C2
FC.FC-F5.PRMT - (86
FC.FC-F5.RMC - (32

Then, you can click the FC.FC-FSABTS - 0x81 item, and you are ready to search.
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If you want to see the template associated with FC.FC-FSABTS - 0x81, then you can click the
Details >> button and double-click the template name to bring up the template editor and view the

content of that template.

-

j-i' Quick Find/Filter/Hide for Event View
* Find ¥ FindMet f Filter T Hide

|E| |E| |Temp|ate

v | |FC.FC-FS.ABTS - (81

F:[ FC.FC-FS_ABTS - (he81

% Temnplate Editor (Read-Only) [5]
~ |FC.FC-FS.ABTS - (81
Frame |Cnntaining ] Clualifiers ]
Index Hex _* | [=I- Fibre Channel (FC)
Sor ooooos [EAEEEEER —|  G-SOF
FCH 000000 |81 XX ¥ XX H-RCH = 0x81 ABTS
FCH 000001 |¥¥ ¥¥ ¥X ¥X - D_id
FCH 000002 [3X ¥ XX XX - CS_CTL
FCH 000003 |33 XX XX XX - 5
FCH 000004 |33 X ¥ XX g
FCH 000005 |33 XX ¥ XX roype
Pld 000000 |X XX XX XX - F_cHl
Dld 000001 |HX X HX X - SEQ_
Dld 000002 |33 XE ¥¥ XX - DF_CH
Dld 000003 |33 ME ¥ XX ... GEQ_Cnt
Pld 000004 |¥¥ X¥ H¥ XX 0X Id
Pld 000005 |3 XX XX XX RX id
Dld 000006 [H¥ HH H¥ ¥ —
pld 000007 kot s xx XX (- ABTS Parameter Field
Pld 000008 |[XH XX XX XX B - Payload
FOC WO O WK Ary EQF Ary End of Frame ﬂ
Cancel |
4
Fixed Hex

This option allows searching for a specific value at a specific offset and length. For example, if
you are searching for aframe with an undecoded raw value of 0x010203 at byte offset 36, you can
use this search method as shown in the picture below.

j'i' Quick Find/Filter/Hide for Event View

{« Find ¢ FindMot " Filter { Hide

(&[] Ficed hex

v | Offset (Bytes.Bits)|36  Length |3

| = =|[o0203

[l
Or == |

If you want to search for the value 0x010203 in all frames, but you don't know the offset for it
(which istypically the case), then you should use the search method Sliding Hex instead.
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The hex specification can be useful when looking at portions of events that are not completely
decoded by TraceView. TraceView also supports bit-level searches. See “Bit Level Find/Filter/
Hide” on page 227.

Fixed hex does not search in the End fields, including CRC.

Sliding Hex

This option allows searching for a specific value at any offset inside the frames (or any other
events). For example, if you want to search for amarker value of OxFFFFFFFF inside all frames,
you can use this method as shown in the picture below.

A% Quick Find/Filter/Hide for View1 (Events)

# Find " FindNet (" Filter © Hide Hash Calculator |

[a|w][singhex  ~] or>> |

Sliding hex does not search in the End fields, including CRC

ASCII String

This option alows searching for an ASCII string anywhere in the frame payload. The search is
non-case sensitive, and you can choose to match partial words by default. You can choose to match
the case and to match whole words.

o Quick Find/Filter/Hide for Yiew1 vaents]

& Find ¢ Find Mot (" Filter " Hide Hash Calculator |

IZIIE“’E"S':” sing  _»| I Matchcase My ballgame| Or == |

[ Match whole word

Unicode String

This option allows searching for a UNICODE string anywhere in the frame payload. The search is
non-case sensitive and it matches partial words by default. You can choose to match the case and
to match whole words.

EBCDIC String

This option allows searching for an EBCDIC string anywhere in the frame payload. The searchis
non-case sensitive and it matches partial words by default. You can choose to match the case and
to match whole words.

Note that TraceView's inspector window displays EBCDIC characters when the menu View >
Data Inspector > Show EBCDIC character set is selected.

Decoded String

The Decoded string method decodes every frame before trying to match the string in the field
names or interpretations for each frame. This method also searchesin TraceView's Summary
column, Errors/Warnings column, etc. The search is non-case sensitive and it matches partial
words by default. You can choose to match the case and to match whole words.
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Note that this method does not search the inspector text asawhole. For example, if you search for
“SCSI Cmd = Read(10)”, it won't find this value; use the Decoded field method for this type of
search. However, the Decoded string method will work if you search for “Read(10)” or “SCSI
Cmd".

/* Quick Find/Filter/Hide for View1 (Events)

@ Find <" FindNot " Filter (" Hide Hash Calculator |

IE”E“DECDdEd string ﬂ W Match case |E_DHDY1 Or = |

[v Match whole word

It is not possible to use the Decoded string method when viewing atrace on aremote Xgig
chassis. For traces within buffers, the Decoded string option will not be visible.

Advanced Quick Find

You can use advanced Quick Find to set up more elaborate search operations. You can change the
type of field, the logical operator, or the value of the field.

For columns containing numerical data, the Quick Find feature can also be used with the logical
operators equal to (=), not equal to (1=), (&) and, lessthan (<), greater than (>), Match if the value
is anyone in the comma-separated list (in), Do not match if the value is anyone in the
comma-separated list (! in), Match if the value is within the dash-separated range X-Y specified
(where X and Y are included in the comparison) (range), Do not match if the value is within the
dash-separated range X-Y specified (!range), Match the region, a range with a starting address
followed by a colon (:) then the region size (rgn), and Do not match the region, a range with a
starting address followed by a colon (:) then the region size (!rgn). For non-numeric data, only the
equal to and not equal to operators are available.

You can aso use the Or>> button to add an additional condition to your Quick Find. Using the
Or>> button to add another condition means that EITHER condition will be searched for. To add
another condition using And, click the >> button, then click the Or button, and it changesto And.
Use the pull-down menus to set up the second Quick Find. Quick find supports up to eight And/Or
conditions.

Find Not

The Find Not option allows you to search for something that is not the current criterion. This
option is useful when you have thousands of similar eventsin arow and you want to see what
happens next. To find that next event that is different, search for the similar event except with the
Find Not option selected.

Figure 95: Find Not Option Example

" Filter  Hide

_vjiOrdered Set in PCle Namespace _vj] = ﬂ]TS1
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Advanced Protocol Searches

Search for SAS 8-Byte World Wide Names

If you double-click in the Source or Destination column on an SOAF Open Address or | dentify
frame, the Quick Find/Filter/Hide dialog box comes up with the 8-byte World Wide Name select,
plus the equivalent 3-byte hashed address. For example, if an SOAF Open Address frame has a
SAS Src Addr of 0x5000536572766572, then the Quick Find/Filter/Hide dialog box comes up as
follows:

Figure 96: SAS Address Search

/ Quick Find/Filter/Hide for View1 (Events) X
 Find <" Find Mot ¢ Filter ©" Hide Hash Calculatcrl Details >>|
[a]~] =] [543 Src Addr [ = =[50090651 4374726C | or>> |

|SAS Dest Addr =l = x[[poosoest 374726C  ~| i |
|Hashed Src; Computed ﬂ| = ﬂ|E?FZEE' ﬂ Or == |
|Hashed Diest; Cl:umpl.rtecj| = j |E?FEEE- ﬂ Or == |

The search assumes you want to find al events with the address, both 8-byte World Wide Names
and 3-byte hashed values for the address. You can reduce the number of conditions searched for by
using the Or << button. However, you cannot find/filter/hide if any of the 4 field valuesis deleted.

If you search for an event that has a 3-byte hashed address, you will only find those events with the
same 3-byte address. TraceView will not find events with the 8-byte value, as there is no way to
determine the full 8-byte address from the 3-byte hashed address.

A conversion tool isincluded to trandate 8-byte World Wide Names to their 3-byte hashed value.
TheHash Calculator button will automatically appear in Quick Find/Filter/Hide dialog box when
you double-click an SOAF event to launch the dialog box. It will also appear after filtering for
fields SAS_SOAF, SAS Src Addr, and SAS Dest Addr. See “ SAS Hashed Address Calculator”
on page 368 for more information.

Search for PCle Region Searches

Theregion (rgn) operator is used to search for arange by specifying a starting address and aregion
size. The Quick Find value drop down is also populated with useful address ranges from the
Devices And Addresses dialog box (see Figure 97).
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Figure 97: Region Search Dropdown Address Ranges

er " Hide
[Address in TLP Namespace || mn =] |x381FFE25 3040:0x1 =]
Dc331FFAD00000 - 0x10000000 Texas Instruments 0300 BARE A |
Main BARs

(32000000 : 0eADODT000 "Ml Device Main BARs

(32000000 : 01000 Tesczs knstruments:0300 BARD

xDFO00000 : (1000 Texas insinsments:0600 BARD

xDEFO0000 : 31000  Texas Instruments: 0700 BARD

<DEEDD000 : Be1000  Texas Instruments: 0800 BARD

O<DEDODD0D : 1000 Texas Instrumerts: 0500 BARD

(ther BARS ——

Cx3IFIGFD0000 : Q1000000 Texas Instruments:0300 BAR2

(¢33 1FFAD00000 : 0 10000000 Texas instruments: 0300 BARS W

TN A s e

When you double-click in the Source/Destination column for aMRdA/MWr Source/Destination ID,
the Main BAR region in the default search criteriais also included as shown in Figure 98.

Figure 98: Source/Destination ID Search

@ Find  FindNat  Filter © Hide
,‘,E:“Hdd :_“Sm.meiﬂ n TLP Mamespace :JI - ‘:“m Texas nstruments D600

[Destnation ID ' TLP Mamespace w|[ = =][®0600 Teas nstnments 0500
[Address n TLP Namespace =] [ 7pn =] [*DFD00000 1000 Texas Instnmerts. 0600 BARD w] O

When you double-click in the Summary column for a PCle Phase 2 TS1, five criteriaare included
in the default search and these are ANDed together as shown in Figure 99. You can easily collapse
additional criteria by clicking the << button of the 1st criterion.

Figure 99: Summary Using Find Not Option Search

" Find @ [FindNot| © Filler 7 Hide

[ TR <[ - <]z Pz

|Tranamitter Preset 'n PCles Namespace || = |[00 TxPresetl

\i

A

|C-1 in FCle Namespace x| = _xfloe03
[C0 = PCle Namespace =] =] |30
[C+1 W PCls Namespace =] | jmiC

Ledleflodfe]]e]

HHEE

This default list of criteria, along with the “Find Not”, allow you to go to the next criterion that is
different than the current one when it is repeating thousands of times.

Search for Marked Locations

Bookmarks

Bookmarks are powerful tools for locating information in atrace. Use them to mark event times
you want to track or compare to other events, or events you want to return to over and over again.
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Bookmarking adds a tag to the event structures at that specific point in time. Bookmarks are
referenced in many other operations, such as finds, searches, and navigation to a specific
timestamp. Bookmark information is embedded within the trace file. Therefore, you will see
bookmarks even if you look at the data using a different Xgig TraceView configuration.

The Bookmark Event pull-down menu in the Xgig TraceView toolbar contains all bookmarks.
Selecting a bookmark from the menu takes you to that line in the trace.

Managing and Editing Bookmarks

A tool isavailable for viewing and managing all bookmarks from alist. Bookmarks may be
modified or deleted. You can aso add a descriptive comment about the bookmark. Select Tools >
Manage Bookmarks.... All bookmarks for the trace are shown in this dialog box. However, if you
click abookmark that is outside the histogram’s current time extent, a message may appear saying,
“This bookmark is filtered by the current time extents.”

Figure 100: Manage Bookmarks Dialog Box

Manage Bookmarks x|

File

— Bookmark properties

Mare - Isamm gkart

Comment ;

Timestamp 100/00 00:00:00.000_001_912

Part: Channel 14

Timesztamp I M ame | Port &

00/00 00:00:00.000_001_312  sarmp? start Channel 14
00/00 00:00:00.001_033_200 | 1 Charnel 1-8
00/00 00:00:00.001_150_238 | 2 Charnel 1-8
00/00 00:00:00.002_442 150 3 Charnel 1.8
00/00 00:00:00.004_323 525 | she of Charel 1-8
00/00 00:00:00.005_463_787 | 4 Charnel 1.8
00/00 00:00:00.010_372_ 012 | 5 Charnel 1.8
00/00 00:00:00.010_517_962 | g Charnnel 18
00/00 00:00:00.013_956 675 7 Charnel 1-8
00/00 00:00:00.014_543 212 g Charinel 1-B
00/00 00:00:00.017_542_387 | g Charnel 1-8
00/00 00:00:00.022_705_125 | 10 Charnel 1.8
00/00 00:00:00.023_731_612 | 11 Charnel 1.8
00/00 00:00:00.026_526_675 | 12 Channel 18+

« T T T | »

Delete | Delete Al | k. I Cancel | Apply |
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You can aso export bookmarks to a.csv file and then import this bookmark file to the same trace.
This allows two users to work with the same trace and exchange information about key pointsin
the trace. Select Export Bookmarks or Import Bookmarks from the File menu. If you have
deleted or added bookmarks, press the Apply button to accept your changes before starting the
Export operation.

The export/import of bookmarks is designed to work for a single trace. Since bookmarks are
related to a specific timestamp, it makes no sense to import them into a different trace. You can
import bookmarks and export bookmarks between a partial trace file and its original tracefile. If
you import bookmarks and the specific event for an imported bookmark already is marked,
TraceView will ask if you want to overwrite the original bookmark.

Adding, Deleting, and Modifying Bookmarks in the Spreadsheet

To add a bookmark with comment:

1 Right-click inthe Bookmark column in the event you wish to bookmark, and select
Bookmark Editor... from the menu. The Add/Edit Bookmark dialog box appears.

2 Typethe name of the bookmark, enter a descriptive comment inthe Comment field, and press
Add. The bookmark is added. The bookmark name will have a star at the end of its namein
the spreadsheet display if the bookmark has a comment.

Figure 101: Bookmark Editor Dialog Box
Add/Edit Bookmark x|

Mame : IStPDTtE

Firzt frame for Port2
Comment;

Timestamp: |nun;1 7.32.126_536_129

Port. SA5 Port(1.4.4)

Add [Velete | Cancel

To add a bookmark (with no comment):

1 Select the event to bookmark and double-click in the Bookmark column. Or, select the
bookmark column with the right mouse button and select Set Bookmark. The cursor displays
in the Bookmark column.

2 Typethe name of the bookmark. The bookmark is added.
To modify/delete a bookmark:

1 Right-click inthe Bookmark column in the bookmarked event, and select Bookmark Editor...
from the menu.
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2 Retype the name of the bookmark, enter a descriptive comment in the Comment field, and
press Change. The bookmark is modified. To delete the bookmark, press Delete.

>> OR:

1 Double-click with the mouse on the bookmark name in the Bookmark column. Or, select the
bookmark column with the right mouse button and select Set Bookmark. The current contents
of the Bookmark column are highlighted.

2 Retype the name of the bookmark. To delete the bookmark, press the Delete key.

Go To Bookmark

Thisfeature allows you to quickly go to a previously bookmarked timestamp in the trace by
selecting it from a Bookmark Event pull-down menu.

To go to a selected timestamp:

1 Find the Bookmark Event pull-down box on the Xgig TraceView toolbar.

000:00.07.941_133 164 =|||ANParts

Beq 000:00:07.940_723 264 - Start of Trace
m 000:00:07.940_834 016 - StartFrame
[¥ 000:00:07.941_110_540 - End Frame
End 000:00:10563_072 553 - End of Trace

2 From the Bookmark Event pull-down menu, select the bookmark that you want to view.

Timestamps are made available in the Bookmark Event pull-down menu by adding bookmarks.

Select atimestamp in the trace, right-click the bookmarks column, and select Set Bookmark to
create a bookmark. Once the bookmark is created, the bookmark name appears in the pull-down
menu, with the Bm icon next to it.

To go to atimestamp not marked by a bookmark, you can enter the timestamp in the bookmark
combo box.

Go to Trigger
The trigger button jumps to the trigger in the trace.

Select the Go to Trigger G4 button. All the events after the trigger in the trace are displayed with
Tsinthelcon column. You can also use the Tools > Go To Trigger menu item.

Display Protocol Layers

Usethe Protocol Layer drop-down menu in the toolbar to limit the data to a specific protocol
layer. Thisalso allowsyou to isolate protocol layer-specific decodes. If you have defined filtersfor
thetrace, thesefilters are ANDed with the protocol layer filter. If you change the port selection and
the current protocol layer no longer applies, it will be changed to All Protocols. Based on the
selected protocol layer, some of the metricsin Traffic Summary view may not be visible. The
protocol layer filter is not applied to DWORD view.
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Display Lane for PCle

Use the Lane drop-down list menu in the toolbar to display the ordered set decodes for a specific
lane. When you select alane number, al the ordered set decodes change to reflect the contentsin
the selected lane. This selection affects both the event grid and LaneView tab in the Details pane.
L ane selection does not affect frame decodes as frames are a\ways striped across lanes.

Filter And Hide

Filtering data eliminates events from the spreadsheet display to speed up your analysis. There are

three primary ways of filtering data in the spreadsheet display:

» Usethe Quick Filter feature to select certain types of events based on information in the
spreadsheet display.

» Usethe Quick Hide feature to hide certain types of events based on information in the
spreadsheet display.

*  Set up complex filters using the Filter tab of the Detailed Find/Filter/Color window.

Traces annotated by Expert contain additional information that can be used to filter/hide
information in the trace. See “Working with Traces Annotated by Expert” on page 348 for
information on annotated traces.

There are also some common filtering operations that are available from the toolbar, such as
hiding ordered sets or displaying only overlapping data. A filter status area provides you a quick
synopsis of all the filtering you have applied to the trace.

Filter Status Area

In lower right corner of the TraceView window is an area that shows the status of the filters that
can be applied to the trace. The following status fields are shown:

* Filters -- indicatesiif filters set up in the Filter tab are applied.
e OS --indicatesif ordered sets are displayed.

* QF --indicatesif Quick Filters are applied to the data.

* QH--indicatesif Quick Hides are applied to the data.

* Overlap -- indicatesif only overlapping datais displayed.

The speed of the link isalso displayed in the status area.

An exampleis shown below.

[Fiters® |0ZX |0Fw |0Hw |Overlaps |1.25 Gbps

In the example, the first red X indicates that no filters set up through the Filters tab are applied to
the display. Thered X next to OS indicates that ordered sets are not displayed. The green check
marks indicate that the Quick Filters (QF) and Quick Hides (QH) that have been set up are applied
to the data, and that only overlapping datais displayed. The last indicator lets you know the
network speed of the trace.
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Quick Filter

Use Quick Filter to select frames or other event information that you want to see exclusively in the
display. Quick Filter is primarily for filtering events based on the value of fields as you find them
in the display. For example, show only all datafor Port 3. For more complex filtering operations,
see the Detailed Find/Filter/Color window.

Once you have set up a Quick Filter, use the Apply Quick Filter =¥ button to enable or disable
the Quick Filter condition. Multiple Quick Filters can be created and they can be completely
removed rather than disabled. Use the Quick Filter list... button to bring up the dialog box to view/
remove conditions in the Quick Filter list. See “Multiple Quick Filters’ on page 223.

The Quick Find/Filter/Hide dialog field combo box contains only the fields for the current event.
For the Summary, Source, and Destination columns, the combo only gives achoice of the subset
of visible fields in the column.

The Quick Find/Filter/Hide dialog box also lists the last ten finds, filters, and hides that you have
performed and lists them in the drop-down menu.

If you double-click in the Summary column (or any other compound column), the Quick Find/
Filter/Hide dialog box comes up with the first visible field in the column if the column is
left-aligned, or the last visible field if the column is right-aligned.

To filter data:
1 Right-click the column valuein an event row that you wish to select.
2 Select Quick Find/Filter/Hide.... The Quick Find/Filter/Hide dialog box appears.

3 Thediaog box displaystheinformation field you have selected, alogical operator, and the
value of thefield in the display.

4  Select the Filter radio button.

5 Click the Filter button. This action removes all events except those that meet the condition. If
you have set multiple conditions, events are selected if they meet any one of the multiple
conditions.

You can use the menus or control keys, Edit > Quick Find/Filter/Hide (Ctrl+F3), to bring up the
dialog box. Once Quick Filters have been established, you can clear the list by selecting the Clear
button from the Quick Find/Filter/Hide dialog box.

Quick Filter Options

When you select afield, the option in the pull-down box of Quick Find/Filter/Hide dialog box is
set to the value of Field. Quick Filter options are identical to the options for Quick Find. See
“Quick Find Options’ on page 205 for amore detailed description of the options and examples.
The options are;

* Field
« Simplified search (available under certain conditions) See* Quick Find Options’ on page 205
for details.

* Factory search (available under certain conditions) See “Quick Find Options’ on page 205
for details.
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 Template

* Fixed hex

* Sliding hex

* ASCII string

* Unicode string
« EBCDIC string

* Decoded string

Important: The EBCDIC string method is only available if you have upgraded your Xgig
Chassis server software to version 3.2.

4 Quick Find/Filter/Hide for View1 (Events) E|

" Find

Filter | | Similar frames j | D_Id j |

Advanced Quick Filter

You can use Quick Filter to set up more elaborate filtering operations. You can change the type of
field, the logical operator, or the value of the field.

For columns containing numerical data, the Quick Filter feature can also be used with the logical
operators equal to (=), not equal to (!=), (&) and, lessthan (<), greater than (>), Match if the value
is anyone in the comma-separated list (in), Do not match if the value is anyone in the
comma-separated list (! in), Match if the value is within the dash-separated range X-Y specified
(where X and Y are included in the comparison) (range), Do not match if the value is within the
dash-separated range X-Y specified (Irange), Match the region, a range with a starting address
followed by a colon () then the region size (rgn), and Do not match the region, a range with a
starting address followed by a colon (:) then the region size (Irgn).

You can also use the Or>> button to add an additional condition to your Quick Filter. Using the
Or>> button to add another condition means that Events containing either condition will be
displayed. Use the pull-down menus to select the field and the value of the field for the second
Quick Filter. You can also use the Quick Filter list... button to select another Quick Filter to OR
conditions together.

Filter Source/Destination Addresses

When you double-click in acell under the Source or Destination column, the Quick Find/Filter/
Hide dialog box comes up with a combination of the Source OR Destination column
automatically. For example, if you double-click in the Destination column on a Fibre Channel
frame, the Quick Find/Filter/Hide dialog box comes up as follows:

" Find Not  Filter " Hide Quick Filter list. | Clear | Details >> |

= |ooooo1 ~| o> |
ﬂlm j Dr>>|

5_1d -l
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Filtering using such criterion allows you to quickly isolate al conversations to and from one host
with ID 000001. Repesting this step with another host will result in filtering on al conversations
between 2 hosts. In the example below, the result has been filtered a 2nd time with the ID =
0000BC. Thisresultsin filtering on all conversations between 000001 and 0000BC:

/* Quick Find/Filter/Hide for View1 (Events)

" Find " FindNot @ Filter © Hide Quick Filter list.. |
Filter ||Similarfmmes ~||p_id ~|| = ~||ooooBC
51 3| | oovoec

With both quick filters applied, the Quick Filter List dialog box will display asin the example
below. See the section below for more information on multiple quick filters.

/* Quick Filter List Maintenance

Options

v ‘when the ‘Filter' or "Hide' button is clicked, clear automatically all cumulated
filters if they are currently inactive.

Criterions

v (SPort=3062 OR
DPort=3062) AND

IV (SPort=1%7 OR
DPort = 1567 )

Remove

Remave Al

Multiple Quick Filters

You can set up multiple Quick Filters. All Quick Filters are stored in alist. Use the Quick Filter
List > Edit... options from the Tools menu to bring up thelist of Quick Filter items. Or, click the
Quick Filter list... button from the Quick Find/Filter/Hide dialog box when the Filter radio button

is selected.
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Figure 102: Quick Filter List Dialog Box

A% Quick Filter List Maintenance

COptions

v Wwhen the "Filter’ or "Hide' button is clicked, clear automatically all

cumulated filters if they are currently inactive.
Cancel

Criterions Remowve
I+ [ InitTaskTag=A3642860 OR
Bytes = 151%) AND
I+ (SPort=2331 OR
DPort=2331) AND
[+ Error.GE.Any Error ‘Warning found after decoding (slow)

[k

Remaove All

From thelist, you can remove or disable any Quick Filter. To disable a Quick Filter, uncheck the
box next to the item. To remove the item from thelist, select the item and click Remove. To delete
all Quick Filters, select Quick Filter List > Clear from the Tools menu or pressRemove All inthe
dialog box.

If you set up a Quick Filter using two filtering operations, each filter operation islisted separately
in the Quick Filter list. The last column in the table shows that all rows are ANDed for the filter
operation; in other words, adding rows narrows the data in the decode display.

A Quick Filter list also exists for Dword view and Exchanges View. The Quick Filter list for
Dword and Exchanges View are completely separate from thelist for the main spreadsheet display.
Make sure you have selected the correct display (main spreadsheet, Dword, or Exchanges View)
before you select Quick Filter List from the Tools menu. The Quick Filter List for Dword view
and Exchanges View will have the view’s name in the window title bar.

Filter SAS 8-Byte World Wide Names

See “ Search for SAS 8-Byte World Wide Names” on page 215 for a detailed description of the
feature. The feature works the same for Quick Filter asfor Quick Find.

Quick Hide

Use Quick Hide to filter out frames or other event information that you want to remove from the
spreadsheet view. Quick hideis primarily for hiding events based on the value of fields asyou find
them in the display. For example, hide all datafrom Port 3. For more complex filtering operations,
see the Detailed Find/Filter/Color window.

Once you have set up a Quick Hide, use the ApplyQuick Hide 3 button to enable or disable the
Quick Hide condition. Multiple Quick Hides can be created and Quick Hides can be completely
removed rather than disabled. Use the Quick Hide list... button to bring up the dialog box to view/
remove conditions in the Quick Hide list. See “Multiple Quick Hides’ on page 226 for more

information on removing Quick Hides.
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An example Quick Hide window is shown below. The Quick Hide window was created after
double-clicking an event in the DTPort column and then selecting the Hide radio button.

Figure 103: Quick Hide Example

#* Quick Find/Filter/Hide for View1 (Events)

" Find " FindNot " Filter @ Hide Quick Hide list. | Clear | Details > |
Hide |[Similarframes v | [sPor ~|| = =][2331 =] _ors |
| DPort || = =|l233 ~| o |

The Quick Find/Filter/Hide dialog field combo box contains only the fields for the current event.
For the Summary, Source, and Destination columns, the combo only gives achoice of the subset
of visible fields in the column.

If you double-click in the Summary column (or any other compound column), the Quick Find/
Filter/Hide dialog box comes up with the first visible field in the column if the column is
left-aligned, or the last visible field if the column is right-aligned.

To hide data:

1 Right-click the column valuein an event row that you wish to hide.
2 Select Quick Find/Filter/Hide.... The Quick Find/Filter/Hide dialog box appears.

3 Thediaog box displaystheinformation field you have selected, alogical operator, and the
value of thefield in the display.

4  Select the Hide radio button.
5 Click the Hide button. This action removes all events that meet the condition.
You can a so use the menus or control keys, Edit > Quick Find/Filter/Hide (Ctrl+F3), to bring up

the dialog box. Once Quick Hides have been established, you can clear the list by selecting the
Clear button from the Quick Find/Filter/Hide dialog box.

Quick Hide Options

When you select afield, the option in the pull-down box of Quick Find/Filter/Hide dialog box is
set to the value of the field. Quick Hide options are identical to the options for Quick Find. See
“Quick Find Options’ on page 205 for amore detailed description of the options and examples.
The options are:

* Field
 Template

* Fixed hex

* Sliding hex

* ASCIl string

e Unicode string

+ EBCDIC string
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» Decoded string

Important: The EBCDIC string method is only available if you have upgraded your Xgig
Chassis server software to version 3.2.

Advanced Quick Hide

You can use Quick Hide to set up more elaborate filtering operations. You can change the type of
field, the logical operator, or the value of the field.

For columns containing numerical data, the Quick Hide feature can also be used with the logical
operators equal to (=), not equal to (!=), (&) and, lessthan (<), greater than (>), Match if the value
is anyone in the comma-separated list (in), Do not match if the value is anyone in the
comma-separated list (! in), Match if the value is within the dash-separated range X-Y specified
(where X and Y are included in the comparison) (range), Do not match if the value is within the
dash-separated range X-Y specified (Irange), Match the region, a range with a starting address
followed by a colon (;) then the region size (rgn), and Do not match the region, a range with a
starting address followed by a colon (:) then the region size (!rgn). For non-numerical data, only
the equal to and not equal to operators are available. For OOB fields, only the equal to operator is
available.

You can also use the OR>> button to add an additional condition to your Quick Hide. Using the
OR>> button means that BOTH conditions will be hidden. Use the pull-down menusto select the
field for the second Quick Hide and the value of the field to hide.

Multiple Quick Hides

You can set up multiple Quick Hides. All Quick Hides are stored in alist. Usethe Quick Hide List
> Edit... options from the Tools menu to bring up the list of Quick Hide items. You can also
manage the list from the Quick Find/Filter/Hide dialog box by pressing Quick Hide list... button
when the Hide radio button is selected.

Figure 104: Quick Hide List Dialog Box

#* Quick Hide List Maintenance

Options

v Wwhen the "Filter’ or "Hide' button is clicked, clear automatically all
cumulated filters if they are currently inactive.

oK

Cancel

Criterions
v [ InitTaskTag = A2642860 OR

A iSCSl=0 "Off) Remowve All

14t
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From the list, you can remove or disable any Quick Hide. To disable a Quick Hide, uncheck the
box next to the item. To remove the item from the list, select the item and click Remove. To delete
all Quick Hides, select Quick Hide List > Clear from the Tools menu or press the Remove All
button.

If you set up a Quick Hide using two filtering operations, each filter operation is listed separately
in the Quick Hidelist.

A Quick Hidelist aso existsfor Dword view and Exchanges View. The Quick Hidelist for Dword
view and Exchanges View are completely separate from the list for the main spreadsheet display.
Make sure you have selected the correct display (main spreadsheet, Dword, or Exchanges View)
before you select Quick Filter List from the Tools menu. The Quick Hide List for Dword view
will have the name of the view in the window title bar.

Hide SAS 8-Byte World Wide Names

See “ Search for SAS 8-Byte World Wide Names” on page 215 for a detailed description of the
feature. The feature works the same for Quick Hide as for Quick Find.

Hide Source/Destination Addresses

See “Filter Source/Destination Addresses’ on page 222 for a detailed description of the feature.
The feature works the same for Quick Hide as for Quick Filter.

Bit Level Find/Filter/Hide

With the hex option, it is also possible to Find/filter/hide based on bit strings as well as byte
strings. Bit level offsets are specified by a“dot” notation, where the first value expresses the bytes
and the second value expresses bits. For example, 4.3 means bit 3 within byte number 4. Bit-level
lengths are also specified in “dot” notation. For example, 2.1 equals alength of 17 bits (2*8 + 1 =
17). For bit-level matches, the string to match is expressed in hexadecimal.

For example, assume you want to match a string of three bits, the first bit set to “on” (value of 1)
and the last two bits set to “ off” (value of 0). The bits you are matching are bits 5, 6, and 7 with the
byte at offset 21. Set up the conditions so you will match the bit string by making the following
entriesin the Quick Find/Filter/Hide dialog box.

Figure 105: Quick Filter, Bit Level

A Quick Find/Filter/Hide for View1 (Events)

" Find ¢ FindNot & Filter © Hide Quick Filter list... | Clear |
Filter ||Fn-:su:|hex ~| Offset (Bytes Bits)[21.5  Length [0.3 | = ~|[H Dr>>|

The offset field value of 21.5 indicates start the bit string match at bit 5 of byte 22 (byte 22 is offset
by 21 bytes). The length field is set to 0.3 to indicate you are looking for a string that is three bits
long. The bits are compared with the bits indicated by the hexadecimal number specified as the
value (4H). Thevalue 4H isinterpreted as a bit string for the compare process, so 4H becomes
“0100" as abit string.
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The compare starts for the number of bits counting from the right of the bit string (the last three
bits are used for the compare). The compare starts bit by bit from the first bit on the left. In the
example, if bit 21.5 has avalue of 1 it matches the compare bit (X1XX). If bit 21.6 has a value of
1 it would not match the compare bit (XX0X). See the picture below for alook at the compare
process for the example.

Figure 106: Bit Level Filter Example

Length is specified as 3
hits (0.3

Byte 21 Byte 22,/ Byte 23

10111011 | 10111011 lﬂlllﬁ.DD 10111011 | 10111011

‘ T\‘\Elits match value of 4H

Offzet 21.5 specified as the
compare walue

P =™

Offzet 21

You must specify the bit compare carefully to get the results you want. Note that any “extra’ bits
in the compare value are not used. In the example, only the lowest three bits of the value 4H are
used for the compare; the other bits are ignored. In the example, the value CH (fourth bit set on)
would produce the same result as 4H (fourth bit set off). If you specify a hexadecimal value that
does not represent enough bits for the length of the bit compare, the hexadecimal valueis
automatically filled with zeros so enough bits are represented for the compare.

The actual action taken as aresult of the compare depends on which radio button is selected in the
dialog box: find, filter, or hide. If searching, the first event that matches the bit string compareis
selected. If filtering, al eventsthat match the bit string compare are included in the display and all
others are removed. If hiding, al events that match the bit string compare are removed from the

display.

Using the Filter Tab to Perform Filter Operations

Use the Filter tab of the Detailed Find/Filter/Color window to perform filter operations.

1 Select Detailed Find/Filter/Color... from the View menu to bring up the Detailed Find/Filter/
Color window.

Select atemplate from the User Library or the Viavi Library.

Select the Filter tab.

Drag templates to the Filter tab’s Show all Events like this pane.

If needed, drag templates to the Filter tab’s Except all Events like this pane.
Continue to select, drag, and drop templates until you are satisfied with the conditions.

N~ o 0o~ WDN

Press OK to apply thefilter.

Once thefilter is applied, use the Apply Filters ¥ button to toggle between applying and
removing the filter.

The Except all events like this pane can be used to further refine the filter. It filters out events
that are passed by thefiltersin the Show all Events like this pane that you do not want to display.
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Filter Tab Example

An example of afilter created using the Filter tab is shown below. When the filter is applied al
events other than SCS| frames are not shown. SCS| frames that have write commands are also not
displayed. All templates for this example were dragged and dropped from the Viavi Library in the
Available Templates Browser. Double-click atemplate to modify its contents. Right-click a
template to perform copy, cut, paste, rename, or delete operations.

Figure 107: Filter Using the Filters Tab

/% Detailed Filter/Find/Color for View1

File

= | Fitter || Find || Color |

| .8

BN Verfy(g) Command - (13 e

I Wiite (16) Command - (e8A 1

I Write (32) Command - (7F

I Write Atribute Command - (80

I Write Filemarks (16) Command - (80

I Write Filemarks(6) Command - (10

I Write Long (10) Command - (e3F

o

I Write Same (16) Command - (53

I Write Same (32) Command - (7F

I Write and Verify (100 Command - 2| Exccept for Events like this

I Write and Verfy (12) Command - BA White(10) Command - (e2A

I Write and Verfy (16) Command - B8 Write Same (10) Command - [ed1

I Write and Verfy (32) Command - (7l

B Write(10) Command - (24

BT Write(12) Command - (AA

B Write(s) Command - (04

I ¥DRead (10) Command - (b2
|

Show all Bvents like this

SCS| over Fibre Channel Protocol (FCP) frame

| £

|

Ordered Sets

Ordered sets, called primitivesin SAS/SATA, are units of traffic that are used to manage or control
aparticular protocol and encapsulate data into frames.

Pressthe Show Ordered Sets E button to toggle between showing and hiding ordered sets.
Hiding ordered sets can narrow your data display when you only need to ook at frames or packets.
For example, when you hide thisinformation in Fibre Channel, all you see are frames.

TraceView handles the display of ordered setsin different ways depending on the settings
described in this section. For example, certain types of ordered sets may be hidden. This can make
it easier to view important trace events. Another feature that hel ps focus the display is that
consecutive, equal ordered sets are represented in one row with arepeat count.
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You can refine the display to show all ordered sets, show only ordered sets that are communication
oriented, or show only acknowledgment and error ordered sets, or hide all ordered sets. Select the
type of ordered sets you want to view from the drop-down menu next to the Show Ordered Sets

button, or deselect the button to hide all ordered sets.

If you set the option to Show All Ordered Sets (default value for al except PCle traces), al the
ordered set primitives are displayed. The display/hide of primitives works by toggling the button.
When you select the button, all primitiveswill display. When you de-select the button, only frames
will display. Note that certain primitives never display in the TraceView main grid. See the
information below for the primitives that do not display for each protocol.

If you set the option to Show Connection Only Ordered Sets, only the ordered set primitives
that are connection-oriented (for example, Open and Close) are displayed. Non-connection
primitives such as R_RDY will not display. When you set the options to show connection only
ordered sets, the button in the toolbar will change to atraffic light withaC next toit fc . The
display/hide of primitives works by toggling the button. When you select the button, the
communication-oriented primitives will display. When you desel ect the button, only frames will

display.

If you set the option to Show Acknowledgment and Error Only Ordered Sets, only the ordered
set primitives for errors or acknowledgments (for example, R_RDY) are displayed.
Non-acknowledgment primitives such as DONE will not display. When you set the options to
show acknowledgment and error ordered sets, the button in the toolbar will change to atraffic light
with an A next to it | nn[ The display/hide of primitives works by toggling the button. When you
select the button, these p primitives will display. When you deselect the button, only frames will

display.

If you set the option to Show ACK DLLPs and Errors only, which isthe default value for PCle
traces, only TLP packets, Ack, Nak, InitFC1/2-x DLLP Packet, TS1, TS2, and Any other ordered
set with a physical error on it are displayed. When you set the options to show ACK_DLL Ps and
errors only, the button in the toolbar will change to atraffic light with a A next to it | n-“ The
display/hide of primitives works by toggling the button. When you select the button, tne ACK
DLLPs, and error ordered sets display. When you deselect the button, only frames will display. To
display all ordered sets for PCle traces, select Show All Ordered Sets from the drop-down menu.

Connection-oriented and acknowledgment and error primitives are a subset of all ordered sets—
when you display all ordered sets you will also display these primitive types.

Elements for ordered sets within the Detailed Find/Filter/Color window are indicated by the §
icon. Ordered setsin the spreadsheet show in the Icons column as“0S”.

Primitives Displayed with Ordered Set Options, SAS/SATA

All primitives other than those on the list below display in the main spreadsheet when you select
the Show All Ordered Sets option. For SAS/SATA, these primitives only display in the main
spreadsheet if an error occurred in the primitive. All primitivesin the list below will display in the
Dword View:

. SATARIP
« SATA HOLD
« SATA_HOLDA
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ALIGN(s)

NOTIFY (s)

SATA_SYNC

SATA_CONT

SAS Scrambled Idle Dwords

The following primitives are displayed when you select Show Connection Only Ordered Sets
and then display ordered sets for SAS/SATA:

AIP(s)
OPEN_ACCEPT
OPEN_REJECT(s)
DONE(s)
CLOSE(s)
BREAK

Thefollowing primitives are displayed when you select Show Acknowledgment and Error Only
Ordered Sets and then display ordered sets for SAS/SATA:

RRDY
ACK

NAK(S)
SATA_R OK
SATA_R_ERR
SAS ERROR
SATA_ERROR
HARD_RESET
OPEN_ACCEPT
OPEN_REJECT(S)
CLOSE(S)

Primitives Displayed with Ordered Set Options, Fibre Channel

All Fibre Channel ordered sets display when you select the Show All Ordered Sets option.

The Show Connection Only Ordered Sets and Show Acknowledgment and Error Only
Ordered Sets options are not available for Fibre Channel.
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Out-of-Band Data (SAS/SATA Only)

Press the Show OOB Data 4iii- button to toggle between showing and hiding OOB datain the
trace. Hiding OOB data can decrease the amount of data in the main spreadsheet when it is not
necessary to see these commands. OOB commands only apply to SAS/SATA.. For other protocols,
this button is disabled.

You can refine the display to show advanced OOB Events. Use the drop-down menu next to the
OOB Data button to select either Show Only Basic OOB Events or Show Advanced OOB
Events, or deselect the button to hide all OOB information.

If you set the option to Show Only Basic OOB Events (default value), only essential OOB events
display. The display/hide of OOB events works by toggling the button. When you select the
button, basic OOB events will display. When you de-select the button, no OOB events will

display.

If you set the option to Show Advanced OOB Events, additional OOB events such as speed
negotiation events are displayed. The display/hide of events works by toggling the button. Only
when you select the button will the OOB events display. When you deselect the button, no OOB
events will display. For OOB Begin/End markers to display, you also need to set TraceView to
display these events in the Expert/Protocol Decodes tab of TraceView options. Select the Show
OOB Begin/End Markers check box in the dialog box to show these events.

OOB Signal Detection and Interpretation

TraceView uses timing measurements to determine whether the OOB signal detected is good or
bad. Figure 108 shows adiagram of OOB burstsand D.C. Idles between OOB bursts. Based on the
time lengths (see Table 9) of the first through fourth D.C. Idle, TraceView will categorize the event
asgood or bad. This evaluation is different for each type of event — COMINIT, COMRESET,
COMSAS, or COMWAKE.

Figure 108: OOB Event Detection Diagram

QOB burst

19 RX Q0B 27 RX Q0B 3 X 00B 4" RX Q0B .
D.Cldle D.Cldle D.Cldle D.Cldle —— OOB D.C. idle

t
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Table 9: Minimum and Maximum Values for Good OOB Signals

OOB Signal Rx D.C. Idle Time Minimum Rx D.C. Idle Time Maximum
COMINIT 255 ns 465 ns

COMSAS 700 ns 1525 ns
COMWAKE/COMRESET 70 ns 160 ns

Table 10: SATA Port Selection Timing

SATA Port Selection Timing Minimum Maximum

SATA Port Selection T1 Time 1.6 ms 2.4 ms

SATA Port Selection T2 Time 7.6 ms 8.4 ms

OOB Event Detection and Speed Negotiation is unique to each version of the SAS protocol,
SAS-1or SAS-2. Thetables below describe the OOB events for each version.

SAS-1, Good/Bad OOB Event Detection

The following table describes how TraceView uses the timing measurements of idles to determine
if the signal is good for each type of event for SAS-1.

Table 11: Good/Bad OOB Event Detection

Good/Bad OOB Event Detected

Event Description

Good COMINIT/COMRESET

This event is set when the timing of the first, second, third, and fourth
D.C. idle time of a received COMINIT OOB signal is within the range
specified in Table 9.

Bad COMINIT/COMRESET

This event is set when the timing of the second or third or fourth D.C.
idle time of a received COMINIT OOB signal is not within the range
specified in Table 9.

Good COMSAS

This event is set when the timing of the first, second, third, and fourth
D.C. idle time of a received COMSAS OOB signal is within the range
specified in Table 9.

Bad COMSAS

This event is set when the timing of the second or third or fourth D.C.
idle time of a received COMSAS OOB signal is not within the range
specified in Table 9.

Good COMWAKE

This event is set when the timing of the first, second, third, and fourth
D.C. idle time of a received COMWAKE OOB signal is within the
range specified in Table 9.

Bad COMWAKE

This event is set when the timing of the second or third or fourth D.C.
idle time of a received COMWAKE OOB signal is not within the range
specified in Table 9.
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SAS -1, Speed Negotiation Decodes

TraceView uses timing values and other criterion to determine events reported for speed
negotiation using OOB signals. The description of how TraceView determines these events are
shown in Table 12.

Table 12: Speed Negotiation Decodes

Speed Negotiation Decodes Event Description

Successful G1 speed Neg This event is set when a SAS device sends and receives ALIGN(1)
primitives during G1 window of the SAS speed negotiation sequence.

Unsuccessful G1 speed Neg This event is set when a SAS device does not send or receive
ALIGN(2) primitives during G1 window of the speed negotiation
sequence.

Successful G2 speed Neg This event is set when a SAS device sends and receives ALIGN(1)
primitives during G2 window of the speed negotiation sequence.

Unsuccessful G2 speed Neg This event is set when a SAS device does not send or receive
ALIGN(2) primitives during G2 window of the speed negotiation
sequence.

Successful G3 speed Neg This event is set when a SAS device sends and receives ALIGN(1)
primitives during G3 window of the speed negotiation sequence.

Unsuccessful G3 speed Neg This event is set when a SAS device does not send or receive
ALIGN(2) primitives during G3 window of the speed negotiation
sequence.

Good RCDT detected A SAS device shall send D.C Idle for 750000 OOBI (nominal value =

500 us) during the RCDT phase of a SAS speed negotiation window
time. This event is set when the measured RCDT value lies within this
range: 492.5 us < RCDT < 507.5 us.

Bad RCDT detected A SAS device shall send D.C Idle for 750000 OOBI (nominal value =
500 us) during the RCDT phase of a speed negotiation window time.
This event is set when the measured RCDT time <= 492.5 us or RCDT
time >=507.5 us.

Good SNTT detected A SAS device shall send ALIGN(0) or ALIGN(1) for 163840 OOBI
(nominal value = 109.2 us) during the SNTT phase of a SAS speed
negotiation window time. This event is set when the measured SNTT
time lies within this range: 102.5 us < SNTT < 117.5 us

Bad SNTT detected A SAS device shall send ALIGN(0) or ALIGN(1) for 163840 OOBI
(nominal value = 109.2 us) during the SNTT phase of a SAS speed
negotiation window time. This event is set when the measured SNTT
time <=102.5 us or SNTT time >= 117.5 us.

1.5 Gbps speed detected This event is set during SATA speed negotiation sequence, if a SATA
device sends and receives ALIGN(O) primitives at 1.5 Gbps rate.

3.0 Gbps speed detected This event is set during SATA speed negotiation sequence, if a SATA
device sends and receives ALIGN(0) primitives at 3.0 Gbps rate.

6.0 Gbps speed detected This event is set during SATA speed negotiation sequence, if a SATA
device sends and receives ALIGN(0) primitives at 6.0 Gbps rate. This
event applies only to the 6G SAS/SATA blade.

Speed Neg. Failed This event is set when the SAS speed negotiation sequence or the
SATA speed negotiation sequence fails between two devices trying to
communicate using the SAS/SATA protocol.
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SAS-2 and SAS-3, OOB Decodes

The following table describes how TraceView uses the timing measurements of idles to determine
if the signal is good for each type of event for SAS-2.

Table 13: SAS-2 and SAS-3, OOB Decodes

OOB Decode Event Description

COMINIT/ COMRESET detected | This event is set when the timing of the first, second, third, and fourth
D.C. idle time of a received COMINIT/ COMRESET OOB signal is
within the range specified in Table 9.

COMINIT/ COMRESET (incorrect | This event is set when the timing of the second or third or fourth D.C.
timing) detected idle time of a received COMINIT/ COMRESET OOB signal is not within
the range specified in Table 9.

COMINIT/ COMRESET Begin This event marks the beginning of the COMRESET /COMINIT OOB

signal.
COMINIT/ COMRESET End This event marks the end of the COMRESET/COMINIT OOB signal.
COMSAS detected This event is set when the timing of the first, second, third, and fourth

D.C. idle time of a received COMSAS OOB signal is within the range
specified in Table 9.

COMSAS (incorrect timing) This event is set when the timing of the second or third or fourth D.C.

detected idle time of a received COMSAS OOB signal is not within the range
specified in Table 9.

COMSAS Begin This event marks the beginning of the COMSAS OOB signal.

COMSAS End This event marks the end of the COMSAS OOB signal.

COMWAKE detected This event is set when the timing of the first, second, third, and fourth

D.C. idle time of a received COMWAKE OOB signal is within the range
specified inTable 9.

COMWAKE (incorrect timing) This event is set when the timing of the second or third or fourth D.C.

detected idle time of a received COMWAKE OOB signal is not within the range
specified in Table 9.

COMWAKE Begin This event marks the beginning of the COMWAKE OOB signal.

COMWAKE End This event marks the end of the COMWAKE OOB signal.

SATA Port Selection OOB This event is set when a SATA Port Selection OOB signal is detected.

detected

OOB Begin This event marks the beginning of the OOB sequence.

OOB End This event marks the end of the OOB sequence.
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SAS -2, Speed Negotiation Decodes

TraceView uses timing values and other criterion to determine events reported for speed
negotiation using OOB signals. The description of how TraceView determines these events are
shown in the table below for SAS-2.

Table 14: SAS -2, Speed Negotiation Decodes

Speed Negotiation Decode

Event Description

SNW-1 Begin This event marks the beginning of the SNW-1 window of the SAS
speed negotiation sequence.
SNW-1 End This event marks the end of the SNW-1 window of the SAS speed

negotiation sequence.

Valid SNW-1 detected

This event is set when the analyzer receives ALIGN(1) primitives from
both ends of a SAS link at 1.5 Gbps during SNW-1 window of the SAS
speed negotiation sequence.

Invalid SNW-1 detected

This event is set when the analyzer does not receive ALIGN(1)
primitives from one or both ends of a SAS link at 1.5 Gbps during
SNW-1 window of the SAS speed negotiation sequence.

SNW-2 Begin This event marks the beginning of the SNW-2 window of the SAS
speed negotiation sequence.
SNW-2 End This event marks the end of the SNW-2 window of the SAS speed

negotiation sequence.

Valid SNW-2 detected

This event is set when the analyzer receives ALIGN(1) primitives from
both ends of a SAS link at 3.0 Gbps during SNW-2 window of the SAS
speed negotiation sequence.

Invalid SNW-2 detected

This event is set when the analyzer does not receive ALIGN(1)
primitives from one or both ends of a SAS link at 3.0 Gbps during
SNW-2 window of the SAS speed negotiation sequence.

SNW-3 Begin This event marks the beginning of the SNW-3 window of the SAS
speed negotiation sequence.
SNW-3 End This event marks the end of the SNW-3 window of the SAS speed

negotiation sequence.

Valid SNW-3 detected

This event is set when the analyzer receives one or more SAS-2
SNW-3 phy capabilities bits transmitted as COMWAKE OOB signals
during SNW-3 window of the SAS speed negotiation sequence.

Invalid SNW-3 detected

This event is set when the analyzer receives no SAS-2 SNW-3 phy
capabilities bits during SNW-3 window of the SAS speed negotiation
sequence.

SNW-3 phy capabilities bits Begin

This event is set to indicate the beginning of SNW-3 phy capabilities
bits transmission window during SNW-3.

SNW-3 phy capabilities bits End

This event is set to indicate the end of SNW-3 phy capabilities bits
transmission window during SNW-3.

SNW-3 phy capabilities bit

This event is set when a COMWAKE OOB signal is received during
the SNW-3 window to indicate the specific SNW-3 phy capabilities bit
received.

SNW-3 phy capabilities value

This event is set to indicate the 32-bit SNW-3 phy capabilities value
received during SNW-3 window. The 32-bit value has bit 0 (START bit)
as the MSB and bit 31 (PARITY bit) as the LSB.

236

Xgig Analyzer User’'s Guide




Filter And Hide

Chapter 7, Configuring Xgig TraceView

Table 14: SAS -2, Speed Negotiation Decodes (continued)

Speed Negotiation Decode

Event Description

Final-SNW (1.5 Gbps) Begin

This event marks the beginning of the Final-SNW speed negotiation
window at 1.5 Gbps rate.

Final-SNW (1.5 Gbps) End

This event marks the end of the Final-SNW speed negotiation window
at 1.5 Gbps rate.

Valid Final-SNW (1.5 Gbps)
detected

This event is set when the analyzer receives ALIGN(1) primitives from
both ends of a SAS link at 1.5 Gbps rate during Final-SNW window of
the SAS speed negotiation sequence.

Invalid Final-SNW (1.5 Gbps)
detected

This event is set when the analyzer does not receive ALIGN(1)
primitives from one or both ends of a SAS link at 1.5 Gbps rate during
Final-SNW window of the SAS speed negotiation sequence.

Final-SNW (3.0 Gbps) Begin

This event marks the beginning of the Final-SNW speed negotiation
window at 3.0 Gbps rate.

Final-SNW (3.0 Gbps) End

This event marks the end of the Final-SNW speed negotiation window
at 3.0 Gbps rate.

Valid Final-SNW (3.0 Gbps)
detected

This event is set when the analyzer receives ALIGN(1) primitives from
both ends of a SAS link at 3.0 Gbps rate during Final-SNW window of
the SAS speed negotiation sequence.

Invalid Final-SNW (3.0 Gbps)
detected

This event is set when the analyzer does not receive ALIGN(1)
primitives from one or both ends of a SAS link at 3.0 Gbps rate during
Final-SNW window of the SAS speed negotiation sequence.

Train-SNW (1.5 Gbps w SSC)
Begin

This event marks the beginning of the Train-SNW speed negotiation
window at 1.5 Gbps rate with SSC (Spread Spectrum clocking)
enabled.

Train-SNW (1.5 Gbps w SSC) End

This event marks the end of the Train-SNW speed negotiation window
at 1.5 Gbps rate with SSC enabled.

Valid Train-SNW (1.5 Gbps w
SSC) detected

This event is set if a SAS-2 phy has transmitted at least 4
TRAIN_DONE patterns and received at least 1 TRAIN_DONE
primitive at 1.5 Gbps rate within MTT (Maximum Training time ~ 20
ms), during a Train-SNW speed negotiation window with SSC enabled.

Invalid Train-SNW (1.5 Gbps w
SSC) detected

This event is set if a phy has not transmitted at least 4 TRAIN_DONE
patterns or not received 1 TRAIN_DONE at 1.5 Gbps rate within MTT
(Maximum Training time ~ 20 ms), during Train-SNW speed
negotiation window with SSC enabled.

Train-SNW (1.5 Gbps w/o SSC)
Begin

This event marks the beginning of the Train-SNW speed negotiation
window at 1.5 Gbps rate with SSC (Spread Spectrum clocking)
disabled.

Train-SNW (1.5 Gbps w/o SSC)
End

This event marks the end of the Train-SNW speed negotiation window
at 1.5 Gbps rate with SSC disabled.

Valid Train-SNW (1.5 Gbps w/o
SSC) detected

This event is set if a SAS-2 phy has transmitted at least 4
TRAIN_DONE patterns and received at least 1 TRAIN_DONE
primitive at 1.5 Gbps rate within MTT (Maximum Training time ~ 20
ms), during a Train-SNW speed negotiation window with SSC
disabled.

Invalid Train-SNW (1.5 Gbps w/o
SSC) detected

This event is set if a phy has not transmitted at least 4 TRAIN_DONE
patterns or not received 1 TRAIN_DONE at 1.5 Gbps rate within MTT
(Maximum Training time ~ 20 ms), during Train-SNW speed
negotiation window with SSC disabled.
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Table 14: SAS -2, Speed Negotiation Decodes (continued)

Speed Negotiation Decode

Event Description

Train-SNW (3.0 Gbps w SSC)
Begin

This event marks the beginning of the Train-SNW speed negotiation
window at 3.0 Gbps rate with SSC (Spread Spectrum clocking)
enabled.

Train-SNW (3.0 Gbps w SSC) End

This event marks the end of the Train-SNW speed negotiation window
at 3.0 Gbps rate with SSC enabled.

Valid Train-SNW (3.0 Gbps w
SSC) detected

This event is set if a SAS-2 phy has transmitted at least 4
TRAIN_DONE patterns and received at least 1 TRAIN_DONE
primitive at 3.0 Gbps rate within MTT (Maximum Training time ~ 20
ms), during a Train-SNW speed negotiation window with SSC enabled.

Invalid Train-SNW (3.0 Gbps w
SSC) detected

This event is set if a phy has not transmitted at least 4 TRAIN_DONE
patterns or not received 1 TRAIN_DONE at 3.0 Gbps rate within MTT
(Maximum Training time ~ 20 ms), during Train-SNW speed
negotiation window with SSC enabled.

Train-SNW (3.0 Gbps w/o SSC)
Begin

This event marks the beginning of the Train-SNW speed negotiation
window at 3.0 Gbps rate with SSC (Spread Spectrum clocking)
disabled.

Train-SNW (3.0 Gbps w/o SSC)
End

This event marks the end of the Train-SNW speed negotiation window
at 3.0 Gbps rate with SSC disabled.

Valid Train-SNW (3.0 Gbps w/o
SSC) detected

This event is set if a SAS-2 phy has transmitted at least 4
TRAIN_DONE patterns and received at least 1 TRAIN_DONE
primitive at 3.0 Gbps rate within MTT (Maximum Training time ~ 20
ms), during a Train-SNW speed negotiation window with SSC
disabled.

Invalid Train-SNW (3.0 Gbps w/o
SSC) detected

This event is set if a phy has not transmitted at least 4 TRAIN_DONE
patterns or not received 1 TRAIN_DONE at 3.0 Gbps rate within MTT
(Maximum Training time ~ 20 ms), during Train-SNW speed
negotiation window with SSC disabled.

Train-SNW (6.0 Gbps w SSC)
Begin

This event marks the beginning of the Train-SNW speed negotiation
window at 6.0 Gbps rate with SSC (Spread Spectrum clocking)
enabled.

Train-SNW (6.0 Gbps w SSC) End

This event marks the end of the Train-SNW speed negotiation window
at 6.0 Gbps rate with SSC enabled.

Valid Train-SNW (6.0 Gbps w
SSC) detected

This event is set if a SAS-2 phy has transmitted at least 4
TRAIN_DONE patterns and received at least 1 TRAIN_DONE
primitive at 6.0 Gbps rate within MTT (Maximum Training time ~ 20
ms), during a Train-SNW speed negotiation window with SSC enabled.

Invalid Train-SNW (6.0 Gbps w
SSC) detected

This event is set if a phy has not transmitted at least 4 TRAIN_DONE
patterns or not received 1 TRAIN_DONE at 6.0 Gbps rate within MTT
(Maximum Training time ~ 20 ms), during Train-SNW speed
negotiation window with SSC enabled.

Train-SNW (6.0 Gbps w/o SSC)
Begin

This event marks the beginning of the Train-SNW speed negotiation
window at 6.0 Gbps rate with SSC (Spread Spectrum clocking)
disabled.

Train-SNW (6.0 Gbps w/o SSC)
End

This event marks the end of the Train-SNW speed negotiation window
at 6.0 Ghps rate with SSC disabled.
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Table 14: SAS -2, Speed Negotiation Decodes (continued)

Speed Negotiation Decode

Event Description

Valid Train-SNW (6.0 Gbps w/o
SSC) detected

This event is set if a SAS-2 phy has transmitted at least 4
TRAIN_DONE patterns and received at least 1 TRAIN_DONE
primitive at 6.0 Gbps rate within MTT (Maximum Training time ~ 20
ms), during a Train-SNW speed negotiation window with SSC
disabled.

Invalid Train-SNW (6.0 Gbps w/o
SSC) detected

This event is set if a phy has not transmitted at least 4 TRAIN_DONE
patterns or not received 1 TRAIN_DONE at 6.0 Gbps rate within MTT
(Maximum Training time ~ 20 ms), during Train-SNW speed
negotiation window with SSC disabled.

RCDT (Rate Change Delay Time)
within spec

A SAS device shall send D.C Idle for 750000 OOBI (nominal value =
500 us) during the RCDT phase of a SAS speed negotiation window
time. This event is set when the measured RCDT value lies within this
range: 492.5 us < RCDT < 507.5 us.

RCDT (Rate Change Delay Time)
outside spec

A SAS device shall send D.C Idle for 750000 OOBI (nominal value =
500 us) during the RCDT phase of a speed negotiation window time.
This event is set when the measured RCDT time falls within this range
RCDT time <= 492.5 us or RCDT time >= 507.5 us.

SNTT (Speed Negotiation
Transmit time) within spec

A SAS device shall send ALIGN(0) or ALIGN(1) for 163840 OOBI
(nominal value = 109.2 us) during the SNTT phase of a SAS speed
negotiation window time. This event is set when the measured SNTT
time lies within this range: 102.5 us < SNTT < 117.5 us

SNTT (Speed Negotiation
Transmit time) outside spec

A SAS device shall send ALIGN(0) or ALIGN(1) for 163840 OOBI
(nominal value = 109.2 us) during the SNTT phase of a SAS speed
negotiation window time. This event is set when the measured SNTT
time <= 102.5 us or SNTT time >=117.5 us.

ATT (Actual Training time) within
spec

This event is set when the measured value of ATT is within TLT
(Training Lock Time) which is defined to be 28497920 OOBI or ~
18.998613 ms.

ATT (Actual Training time) outside
spec

This event is set when the measured value of ATT is not within TLT
(Training Lock Time) which is defined to be 28497920 OOBI or ~
18.998613 ms.

SAS Phy reset problem

This event is set when SAS-2 phy reset problem condition is detected
on a SAS link.

Speed Negotiation Begin

This event marks the beginning of the Speed Negotiation window.

Speed Negotiation End

This event marks the end of the Speed Negotiation window.

SATA speed negotiation failed

This event is set when speed negotiation is not successful on a SATA
link.

SATA 1.5 Gbps speed detected

This event is set when ALIGN(0) primitives are detected from host and
drive at 1.5 Gbps on a SATA link.

SATA 3.0 Gbps speed detected

This event is set when ALIGN(O) primitives are detected from host and
drive at 3.0 Gbps on a SATA link.
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SAS -3, Speed Negotiation Decodes

TraceView uses timing values and other criterion to determine events reported for speed
negotiation using OOB signals. The description of how TraceView determines these events are
shown in the table below for SAS-3.

Table 15: SAS -3, Speed Negotiation Decodes

Speed Negotiation Decode

Event Description

SNW-2 Begin This event marks the beginning of the SNW-2 window of the SAS
speed negotiation sequence.
SNW-2 End This event marks the end of the SNW-2 window of the SAS speed

negotiation sequence.

Valid SNW-2 detected

This event is set when the analyzer receives ALIGN(1) primitives
from both ends of a SAS link at 3.0 Gbps during SNW-2 window of
the SAS speed negotiation sequence.

Invalid SNW-2 detected

This event is set when the analyzer does not receive ALIGN(1)
primitives from one or both ends of a SAS link at 3.0 Gbps during
SNW-2 window of the SAS speed negotiation sequence.

SNW-3 Begin This event marks the beginning of the SNW-3 window of the SAS
speed negotiation sequence.
SNW-3 End This event marks the end of the SNW-3 window of the SAS speed

negotiation sequence.

Valid SNW-3 detected

This event is set when the analyzer receives one or more SAS-2
SNW-3 phy capabilities bits transmitted as COMWAKE OOB signals
during SNW-3 window of the SAS speed negotiation sequence.

Invalid SNW-3 detected

This event is set when the analyzer receives no SAS-2 SNW-3 phy
capabilities bits during SNW-3 window of the SAS speed negotiation
sequence.

SNW-3 phy capabilities bits
Begin

This event is set to indicate the beginning of SNW-3 phy capabilities
bits transmission window during SNW-3.

SNW-3 phy capabilities bits End

This event is set to indicate the end of SNW-3 phy capabilities bits
transmission window during SNW-3.

SNW-3 phy capabilities bit

This event is set when a COMWAKE OOB signal is received during
the SNW-3 window to indicate the specific SNW-3 phy capabilities bit
received.

SNW-3 phy capabilities value

This event is set to indicate the 32-bit SNW-3 phy capabilities value
received during SNW-3 window. The 32-bit value has bit 0 (START
bit) as the MSB and bit 31 (PARITY bit) as the LSB.

Final-SNW (3.0 Gbps) Begin

This event marks the beginning of the Final-SNW speed negotiation
window at 3.0 Gbps rate.

Final-SNW (3.0 Gbps) End

This event marks the end of the Final-SNW speed negotiation
window at 3.0 Gbps rate.

Valid Final-SNW (3.0 Gbps)
detected

This event is set when the analyzer receives ALIGN(1) primitives
from both ends of a SAS link at 3.0 Gbps rate during Final-SNW
window of the SAS speed negotiation sequence.
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Table 15: SAS -3, Speed Negotiation Decodes (continued)

Speed Negotiation Decode

Event Description

Invalid Final-SNW (3.0 Gbps)
detected

This event is set when the analyzer does not receive ALIGN(1)
primitives from one or both ends of a SAS link at 3.0 Gbps rate during
Final-SNW window of the SAS speed negotiation sequence.

Train-SNW (3.0 Gbps w SSC)
Begin

This event marks the beginning of the Train-SNW speed negotiation
window at 3.0 Gbps rate with SSC (Spread Spectrum clocking)
enabled.

Train-SNW (3.0 Gbps w SSC)
End

This event marks the end of the Train-SNW speed negotiation
window at 3.0 Gbps rate with SSC enabled.

Valid Train-SNW (3.0 Gbps w
SSC) detected

This event is set if a SAS-3 phy has transmitted at least 4
TRAIN_DONE patterns and received at least 1 TRAIN_DONE
primitive at 3.0 Gbps rate within MTT (Maximum Training time ~ 20
ms), during a Train-SNW speed negotiation window with SSC
enabled.

Invalid Train-SNW (3.0 Gbps w
SSC) detected

This event is set if a phy has not transmitted at least 4 TRAIN_DONE
patterns or not received 1 TRAIN_DONE at 3.0 Gbps rate within MTT
(Maximum Training time ~ 20 ms), during Train-SNW speed
negotiation window with SSC enabled.

Train-SNW (3.0 Gbps w/o SSC)
Begin

This event marks the beginning of the Train-SNW speed negotiation
window at 3.0 Gbps rate with SSC (Spread Spectrum clocking)
disabled.

Train-SNW (3.0 Gbps w/o SSC)
End

This event marks the end of the Train-SNW speed negotiation
window at 3.0 Gbps rate with SSC disabled.

Valid Train-SNW (3.0 Gbps w/o
SSC) detected

This event is set if a SAS-3 phy has transmitted at least 4
TRAIN_DONE patterns and received at least 1 TRAIN_DONE
primitive at 3.0 Gbps rate within MTT (Maximum Training time ~ 20
ms), during a Train-SNW speed negotiation window with SSC
disabled.

Invalid Train-SNW (3.0 Gbps w/o
SSC) detected

This event is set if a phy has not transmitted at least 4 TRAIN_DONE
patterns or not received 1 TRAIN_DONE at 3.0 Gbps rate within MTT
(Maximum Training time ~ 20 ms), during Train-SNW speed
negotiation window with SSC disabled.

Train-SNW (6.0 Gbps w SSC)
Begin

This event marks the beginning of the Train-SNW speed negotiation
window at 6.0 Gbps rate with SSC (Spread Spectrum clocking)
enabled.

Train-SNW (6.0 Gbps w SSC)
End

This event marks the end of the Train-SNW speed negotiation
window at 6.0 Gbps rate with SSC enabled.

Valid Train-SNW (6.0 Gbps w
SSC) detected

This event is set if a SAS-3 phy has transmitted at least 4
TRAIN_DONE patterns and received at least 1 TRAIN_DONE
primitive at 6.0 Gbps rate within MTT (Maximum Training time ~ 20
ms), during a Train-SNW speed negotiation window with SSC
enabled.

Invalid Train-SNW (6.0 Gbps w
SSC) detected

This event is set if a phy has not transmitted at least 4 TRAIN_DONE
patterns or not received 1 TRAIN_DONE at 6.0 Gbps rate within MTT
(Maximum Training time ~ 20 ms), during Train-SNW speed
negotiation window with SSC enabled.

Xgig Analyzer User’s Guide

241




Chapter 7, Configuring Xgig TraceView

Filter And Hide

Table 15: SAS -3, Speed Negotiation Decodes (continued)

Speed Negotiation Decode

Event Description

Train-SNW (6.0 Gbps w/o SSC)
Begin

This event marks the beginning of the Train-SNW speed negotiation
window at 6.0 Gbps rate with SSC (Spread Spectrum clocking)
disabled.

Train-SNW (6.0 Gbps w/o SSC)
End

This event marks the end of the Train-SNW speed negotiation
window at 6.0 Gbps rate with SSC disabled.

Valid Train-SNW (6.0 Gbps w/o
SSC) detected

This event is set if a SAS-3 phy has transmitted at least 4
TRAIN_DONE patterns and received at least 1 TRAIN_DONE
primitive at 6.0 Gbps rate within MTT (Maximum Training time ~ 20
ms), during a Train-SNW speed negotiation window with SSC
disabled.

Invalid Train-SNW (6.0 Gbps w/o
SSC) detected

This event is set if a phy has not transmitted at least 4 TRAIN_DONE
patterns or not received 1 TRAIN_DONE at 6.0 Gbps rate within MTT
(Maximum Training time ~ 20 ms), during Train-SNW speed
negotiation window with SSC disabled.

Train-SNW (12.0 Gbps w SSC)
Begin

This event marks the beginning of the Train-SNW speed negotiation
window at 12.0 Gbps rate with SSC (Spread Spectrum clocking)
enabled.

Train-SNW (12.0 Gbps w SSC)
End

This event marks the end of the Train-SNW speed negotiation window
at 12.0 Gbhps rate with SSC enabled.

Valid Train-SNW (12.0 Gbps w
SSC) detected

This event is set if a SAS-3 phy has successfully completed both
transmitter and receiver training at 12.0 Gbps, during a Train-SNW
speed negotiation window with SSC enabled.

Invalid Train-SNW (12.0 Gbps w
SSC) detected

This event is set if either transmitter training or receiver training fails at
12Gbps, during Train-SNW speed negotiation window with SSC
enabled.

Train-SNW (12.0 Gbps w/o SSC)
Begin

This event marks the beginning of the Train-SNW speed negotiation
window at 12.0 Gbps rate with SSC (Spread Spectrum clocking)
disabled.

Train-SNW (12.0 Gbps w/o SSC)
End

This event marks the end of the Train-SNW speed negotiation window
at 12.0 Ghps rate with SSC disabled.

Valid Train-SNW (12.0 Gbps w/o
SSC) detected

This event is set if a SAS-3 phy has successfully completed both
transmitter and receiver training at 12.0 Gbps, during a Train-SNW
speed negotiation window with SSC disabled.

Invalid Train-SNW (12.0 Gbps w/o
SSC) detected

This event is set if either transmitter training or receiver training fails at
12Gbps, during Train-SNW speed negotiation window with SSC
disabled.

Train_Tx-SNW Begin

This event marks the beginning of the Transmitter training-SNW
speed negotiation window at 12.0Gbps rate
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Table 15: SAS -3, Speed Negotiation Decodes (continued)

Speed Negotiation Decode Event Description

Train_Tx SNW End This event marks the end of the Transmitter training-SNW speed
negotiation window at 12.0Gbps rate

RCDT (Rate Change Delay A SAS device shall send D.C Idle for 750000 OOBI (nominal value =
Time) within spec 500 us) during the RCDT phase of a SAS speed negotiation window
time. This event is set when the measured RCDT value lies within
this range: 492.5 us < RCDT < 507.5 us.

RCDT (Rate Change Delay A SAS device shall send D.C Idle for 750000 OOBI (nominal value =
Time) outside spec 500 us) during the RCDT phase of a speed negotiation window time.
This event is set when the measured RCDT time falls within this
range RCDT time <= 492.5 us or RCDT time >= 507.5 us.

SNTT (Speed Negotiation A SAS device shall send ALIGN(0) or ALIGN(1) for 163840 OOBI
Transmit time) within spec (nominal value = 109.2 us) during the SNTT phase of a SAS speed
negotiation window time. This event is set when the measured SNTT
time lies within this range: 102.5 us < SNTT < 117.5 us

SNTT (Speed Negotiation A SAS device shall send ALIGN(0) or ALIGN(1) for 163840 OOBI
Transmit time) outside spec (nominal value = 109.2 us) during the SNTT phase of a SAS speed
negotiation window time. This event is set when the measured SNTT
time <= 102.5 us or SNTT time >= 117.5 us.

ATT (Actual Training time) within | This event is set when the measured value of ATT is within TLT
spec (Training Lock Time) which is defined to be 28497920 OOBI or ~
18.998613 ms.

ATT (Actual Training time) This event is set when the measured value of ATT is not within TLT
outside spec (Training Lock Time) which is defined to be 28497920 OOBI or ~
18.998613 ms.

SAS Phy reset problem This event is set when SAS-2 phy reset problem condition is detected
on a SAS link.

Speed Negotiation Begin This event marks the beginning of the Speed Negotiation window.

Speed Negotiation End This event marks the end of the Speed Negotiation window.
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Graphical Display of OOB and Speed Negotiation Events

OOB and Speed Negotiation data can be viewed graphically in TraceView. You can graphically
view, scroll, and view greater/lesser detail (zoom) for OOB/SN events. Select Graphical Display
of OOB & SN... from the event grid context menu or the OOB Display button to bring up the
graphical display. See Figure 109.

When viewing atracefile, the OOB Display {i* button and the Graphical Display of OOB &
SN... menu item and will only be available when you have selected an OOB/SN event on atrace
captured with the 6G SAS/SATA blade. If you have selected a non-OOB/SN event or the OOB
events are captured with 3G SAS/SATA blades, the button/menu item will be grayed out.
Out-of-band data only appliesto SAS/SATA traces, so this button/menu item will also be grayed
out for Fibre Channel and Gigabit Ethernet traces. If the trace was not captured with Xgig
Analyzer 4.0 or later, adialog box will appear with following message: This trace is not
captured with Xgig Analyzer 4.0 or later. Graphical display of OOB & Speed Negotiation is
not supported for this trace.

Figure 109: Context Menu to Set OOB/SN Graphical Display
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lcon I EI:u:ukI mm: sz ms_us_ns (R Delta TirI Port Sicle & I Side B | SUmmary
Biey

6 Err 0039 545_554_980 SAS Porti1,1,51 1 - 09C1775C

6 Err 00:39.645_554_957  0.007 343 Part11,5) 1 - BATTDE??
0E 00:40115_386_320 701.333 545 Port 1,50 1 - COMNITACOMRESE
00g 00:40113_432_495 46175 SAS Portil 1 5) 1 - COMINITACOMRESE
0B 00:40113_437_035  4.540 SAS Porti1 1,50 1 - COMSAS detected
0B 00:40113_437_760  0.725 SAS Portil 1 6) 1 - COMSAS detected
sD 00:40113_941_750 503.990 SAS Porti1 1,6) 1 - RCDT within spex.
g 00404113 941 790 0.040 3AS Porti 1,5) 1 - RCDT within spec.
= 00:40114_050_710 108.920 SAS Port1 1 ) 1 - valid SMAL1 detec
M 00:40.114 050 735 Svnchronize Grids F5 |
= 00:40114_050_775  0.040 SAS Portl
SM 00:40114 050 800 0025 3A5Portl  quick Find/Filter/Hide. .. Chrl+F3
= D0:40.114_550_850 500050 383 Port(l ooy i
= 0040114 550 920  0.070 3AS Portid _ _
=D OCr40114_G60_160 109240 S8 Portel DEiEke Al Aliases For Fieldis)
=D 00140114 660 176 0.016 SASPortrl T
D 00:40114_BG0_240  0.054 SAS Porti!
S0 00:40.114_6B0_258  0.018 3ASPort]  [recer column...
g 00:40115_161_352 501.094 SAS Parti! ) it
aN 0040115 161 300 0038 545 Pt ~ad T8 This Column... it
SN 0040115 162_870  1.480 545 Portr Delete Column S5C TYPE
= 0040415 173_055 10185 SAS Portt!  Graphical Display of ©OB & SH... wa SEC;
SM 00:40115 173140 0083 3ASPort(l Show in Graphical Transmitter Training o S5
= 00:40115_174_590  1.450 SAS Porii! w SEC
= 0040115 175_975  1.385 SAS Porttl Filter for this exchanos wo SSC;
= D0:40.115 176 085 0.090 385 POr(l 5o by e eechane in Exchanas e wia SSC;
= 0040415 177_535  1.470 SAS Partt] o —— w S5
= 00:40415_178_915  1.380 SAS Port(1 1 5) 1 - SAW3 phy capabl 53 wa S5C;
= 00:40115_178_990  0.075 SAS Portil1 1,50 1 - SMWL3 phy capabi &3 wo S5C;

If the duration of OOB is more than 300 msec, the Select Time Interval for Graphical Display
dialog box is presented to select time range, as shown in Figure 110. If the duration of OOB
session isless than 300 msec, time range selection dialog box is not presented and the main
display for the viewing OOB/SN events is displayed.
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The Select Time Interval for Graphical Display dialog box displays the time extents of the OOB
session. Duration for each of the portsin the port pair is shown as a horizontal line, and OOB and
SN periods within the time line are color-coded. Select the total timerangeto view in the Duration
(uSec) field (the maximum duration is 300 msec). Drag the selection area (lavender color) to
choose the time period for graphic display. Click the Display button to complete time interval
selection and view the OOB/SN graphical display.

Figure 110: Select Time Interval for Graphical Display

X ||

Draq the selection ko choose the kime interval for graphical display Display

Cancel
SAS Port{1,2,1)
SAS Port(1,2,2)
From (pSec): |21.703,845.932 Duration {u3ech: | 50,000 3: D Ok of Band

To(uSech  |21.733,843.382 (Wﬂ is 300, 000 pSec ) B specd Negotiation

l

Sets the Width of the Selection Area (Duration) Drag the Selection Area to
Choose a Window of Time

OOB/SN Graphical Display/Dialog Box

The OOB/SN graphical display and dialog box is shown in Figure 111. The OOB/SN graphical
display has two panes. The lower paneis the navigation pane and the upper paneisthe events
pane. All the eventsin the OOB session (or events within the selected time range) are displayed in
the navigation window. A subset of OOB events are magnified and are shown in the events pane.
A toolbar and menu provide the controls to navigate, zoom, and print events.
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Figure 111: OOB and Speed Negotiation Sequence Graphical Display
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Events Pane

The events pane shows events in a scrollable window. You can use the scroll bar to navigate to
different parts of the trace. Change the zoom to view the events at a different granularity. On the
left side of the events pane, port names are displayed. On the right side of the events pane, legends
are shown to describe different events. At the bottom of the events pane, the timestamp at the
cursor location is displayed.

When the mouse is moved over the events pane, the timestamp displayed is synchronized with the
mouse cursor. Thereis no need to click the events pane to see the timestamp at the current cursor
location. You can select events by pressing the left-mouse button and dragging the mouse over the
events pane before releasing the mouse button. The selection is highlighted as shown in

Figure 112.

Duration of the current selection is displayed at the bottom of the events paneif thereisa
selection. When the mouse is hovered on an event, details of the event are displayed in atoal tip.
Click outside the selection to cancel the selection. Click the right-mouse button on any event in the
events pane to invoke context menus.

The various windows for speed negotiation are labeled within the graphic display; for example,
SNW-2 (611.88 us). The duration of the window is shown in parenthesis. The speed negotiation
windows can be different durations for each port, so the windows are |abeled separately for each
port. There are nine possible windows for speed negotiation. Not all devices go through all nine
negotiations; device capabilities dictate which windows they go through.
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Most of the events have repeat count of greater than one. The timestamp at the bottom shows the

time corresponding to mouse cursor. Timestamp in right bottom window shows the start

timestamp for the event. If cursor is not at the beginning of the event, these two timestampswill be

different.

When 12G SAS devices are connected with optical cables, optical OOB events, such as

OOB_IDLE instead of DC_IDLE, are displayed in the legend and the event description at cursor
sections of the OOB/SN Graphical Displays, Events pane. These sections are labeled in the figure

bel ow.

Figure 112: OOB/SN Graphical Display, Events Pane
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Navigation Pane

The navigation pane displays all the events present. The time period corresponding to the contents
of the events paneis highlighted. Drag the highlighted time window or double-click the navigation
paneto view different regions of the OOB section of the trace. The events pane will update to

contain the events corresponding to the new timeinterval. The navigation pane provides afast way

of locating any part of the OOB section of the trace.
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Figure 113: OOB/SN Graphical Display, Navigation Pane

Navigation Window
E .89 ps E BT ps] OEps] rain wa .
SAS Port{1,2,1) I | |
SAS Port(1,2,2) '| | |
a SNW-1{611.65 ps) SNW-2(611.82 ps) SNW-3(609.05 ps)  Train-SNW 3G wo SSC(509.
Port Contents of Evénts Pane Name and Duration of

Speed Negotiation

Click and Drag to Move .
Names ( g Windows

Events Pane Contents)

Window

OOB/SN Graphical Display Toolbar, Buttons, and Menus

Figure 114 showsthe menus available for the OOB and Speed Negotiation Sequence Graphical
Display and Figure 115 shows the toolbar. See Table 16 for a description of all controls.

Figure 114: OOB/SN Graphical Display Menus
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Figure 115: OOB/SN Graphical Display Toolbar
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Table 16: Buttons and Controls for OOB/SN Graphical Display

Button / Menu Item

Description

Save As Image

Brings up a standard file save dialog box to save the events pane as an
image. The image can be saved in bmp, jpeg, or tiff format.

Copy Image To Clipboard

Copies the events pane to the clipboard as an image. This image can
be pasted into a document using any word processor application.

Bookmark Listbox

Lists all bookmarks in a drop-down list. Select a bookmark to quickly
jump to that location.

Zoom In Click this button to show fewer events (more detail). The maximum
allowed zoom is determined by the data being viewed.
Zoom Out Click this button to show more events. Zoom can be decreased until all

the events are displayed in the events pane.

Zoom Selection

Select a portion of events displayed in the event grid and click Zoom
Selection to adjust the zoom so that the selection fits into the whole
width of the events pane.

Zoom All

Sets the zoom to minimum level so all events fit into the events pane.

Find Previous

Finds the previous occurrence of a selected event type. By repeatedly
clicking this button, navigate quickly within the trace based on an event

type.

Events Listbox

Lists all the event types in a drop-down list. Select an event and use
Find Next / Find Previous buttons to navigate in the events pane.

Find Next

Same as Find Previous except in forward direction.

Print

Prints the events pane.

Print Preview

Shows the print preview of the events pane.
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Context Menus

When you click the right-mouse button when the mouse is on events pane, a context menu is
displayed as shown in Figure 116. See Table 17 for a description on each menu selection.

Figure 116: OOB/SN Graphical Display Context Menus

Il 00B Sequence

File  Edit  View
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Mark Beginning of Selection
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Edit Bookmark. ..

Delete Bookmark. ..

Go To Event Grid

Table 17: Context Menu Options for the OOB/SN Graphical Display

Menu Selection

Description

Mark Beginning of Selection

Sets the beginning of the selection to the current time stamp.

Mark End of Selection

Sets the end of the selection to the current time stamp.

Add Bookmark...

Brings up a dialog box to add a bookmark at the current event. This
menu is displayed only if the current event does not have a bookmark
associated with it. If already a bookmark is present, the Edit
Bookmark... menu item is displayed.

Edit Bookmark...

Brings up a dialog box to edit an existing bookmark.

Delete Bookmark...

Deletes the current bookmark after showing a confirmation message
box.

Go To Event Grid

Closes the graphical display of OOB & SN, and takes you to main event
grid in TraceView. The highlighted event’s timestamp in the grid is the
same as the timestamp corresponding to the cursor location when this
menu item was invoked.
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Print Preview Dialog Box

The Print preview dialog box shows the contents of the events pane asit will print. You can choose
the printer and start the print of the events pane from this dialog box.

Figure 117: Print Preview Dialog Box
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Graphical Display of Power Management Events

Power Management data can be viewed graphically in TraceView. You can graphically view,
scroll, and view greater/lesser detail (zoom) for Power Management events represented by aPM in
the icon column. Right-click a Power Management event in the main grid or DWord view, and
select Graphical Display of Power Management... from the event grid context menu to bring up

the graphical display.

Figure 118: Context Menu for Graphical Display of Power Management Events
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PMT, 00:11.572_135_807 0417 1 OOB Data Burst;
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The buttons, controls, and functions in the graphical display are the same as those shown in the
Graphical Display of OOB and Speed Negotiation Events section above.
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Figure 119: Power Management Events Window

#%. 00B Sequence
File  Edit  View Help
o Ga@- @ Q8 Q& comwakep.c ide -8 57
— D.C.ldls
PM Slumber Idle(>49,995.91 ps) PM Slumber Recovery(4.09 ps) — COMWAKE D.C. ldle
¢ DataBurst
) COMWAKE Data Burst

SAS Port(1,1,1

SAS Port(1,1,2)

PM Slumber Recovery(3.57 ps)

COMWAKE Detected
COMWAKE Signal

Everit At Cursor

PM Slumber Idle(>49,936.00 ps)
12363092.98 12363034.04 12363095.1 12363096.16 12363097.22
Timestamp ()
L 1
[Time Stamp(LGec); 12363094.34 | Delta Time(uSec): [ 25000 99986692 | 99993992
Navigation Window
umber Idle(>49,995 57 jis}

SAS Port(1,1,1)

SAS Port(1,1,2)

PM Slumber Idle(>49,986.00 ps)
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Graphical Transmitter Training States

You can view transmitter training states for Fibre Channel (16G FC and 32G FC) and Ethernet
(10GigE and 25GigE) traces by clicking the Graphical Transmitter Training States <= button
in the TraceView toolbar or by selecting View/Graphical Transmitter Training States.
TraceView parses the entire trace file on the ports selected in the TraceView toolbar then displays
the FC_Port State Machine dialog box containing all training frames found. While thefileis being
parsed, adialog box with a progress bar appears. You can choose to cancel the process by clicking
the Cancel button.

Figure 120: Graphical Transmitter Training States Dialog Box
/* FC_Port State Machine X|

Parts: IF'mH % Port2 j Iteration: I‘l ﬁ out of 1

restart link

A

166G training speedneg.

16G SH?

transmitter tranng

Dwration: 00073 875523 T ]
3

training? — ]

Port1 coeffl +1, coeffd -2
Port2 coeffl +1, coeffd +1, coeff-1 +0

normal operation

Dration: O0.080_E39_974
2, pending at end-of-trace

Selection Details [transmitter trainmg state]

Tranzmitter training duration; 00073 878 523 zec [Start: 00:00.000 000 01, End D0:00.073 873 524] -
Part1 time to full Training Complete; 00.000_026_G85 sec [Start: 00.00.000 000 001,  End: 0000000 026 GEE] j
Portz time to full Training Cormplete; 00.000_023 085 zec [Start: 00:00.000 000 601, End: D0:00.000 023 636]
PortZ got LOS duning Train_Remote [Crt: 1., First: D0:00.000 022 786, Last 00:00.000 022 FEE]
Port] Coefil cummuolated walue: +1 [Crt: 1, Firgt: 0000000 002 400, Last O0:00.000 002 401]
PortZ Coeffl cummulated walue: +1 [Crt: 1. First: D0:00.000 004 201,  Last 00:00.000 004 201]
Port] Coefil cummulated walue; -2 [Ert: 2, Firgt; 00.00.000 019 200, Last 00:00.000 024 286]
Part? Coefil curmulated walue: +1 [Cwt: 1, Firgt: 00:00.000 004 200, Last O0:00.000 004 201]
PortZ Coeff-1 cummulated walue: +0 [Crt; 2, First: 00:00.000 004 201,  Last 00:00.000 002 401]
Loszg of Sync [Cmt: 3, Firgt; 00.00.000 022 786, Last 00:00.000 061 05E] LI

The Port drop-down menu contains every port pair where at least one training frame was seen.
Changing the port pair in the combo box refreshes the entire dialog box content with the states for
that port pair.
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The Iteration field displays how many full training sequences were detected for that port pair, and
it allows you to choose which training sequence you want to view.

The graphical state machine has four states, and it corresponds to the state machine displayed in
the FC_Port state machine section of the FC-FS-3 specification. However, the speed negotiation
state has been renamed to “ speed” training speed neg. (as an example, “16G training speed neg.”
in Figure 120) because the Xgig analyzer does not detect the speed negotiation phase, but it
captures the training frames in that phase, and that is what is shown in the state machine.

The graphical state machine highlights the path taken in the training sequence with a mixture of
green, yellow and red lines. The green line shows a successful path. The red line shows an error
path. The yellow line shows a successful path with some warnings.

To view the details of any state or any state transition, click inside the state box or the state
transition text, and the Selection Details section is automatically populated with the details.

All the counters, symptoms, warnings, and errors are displayed in the Selection Details section.
The errors causing the state transition are displayed in red. Warnings are displayed in orange, but
they do not cause a state transition.

The details for the transmitter training state also contain the Training_Sequencer sub-states for
both portsin the port pair ordered by timestamp.

Following are the context menus available in the Selection Details section:

* Copy All: Copy the entire Selection Details section to the clipboard so it is possible to paste
the content to a text editor.

* Goto occurence...: Thiscontext menu is available on lines where a count (Cnt) is shown for
acounter. It opens adialog box where you can select a number in the range (1-Count). Then,
the main TraceView grid highlights that occurrence of the event, and you can navigate in the
main grid in parallel to this dialog box.

* Description: Opensatooltip with afull description of that event.

When you click ahyperlink in the Selection Details section, the main TraceView grid highlights
the event corresponding to that timestamp. You can navigate in the main grid in parallel to this
dialog box. You can also right-click any event in the main grid and select the context menu Show
in Graphical Transmitter Training, and the dialog box will highlight the state containing that
event.

When you right-click any error transition text in the graphical state machine, and select Show in
main grid, that menu will highlight the event that caused the error transition in the main grid.

PCle Device and Address Mappings

The PCle Analyzer remembers the devices and address mappings from aprior boot-up sequencein
order to analyze and decode future traces. You can manually enter the all devices and addressesin
the Devices And Addresses dialog box. Expert automatically generates those mappings when it
processes a boot-up sequence. To open the dialog box, click the Devices And Addresses button

in TraceView’stoolbar, or select Devices and Addresses... from the Edit menu. This button
IS enabled when you open atrace file or capture buffer.
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The Devices And Addresses dialog box has either one or two tabs. The first tab shows the
mapping stored in the pre-capture.devicesfile. If present, the second tab shows the mapping in the
post-capture.devicesfile.

Figure 121: Devices And Addresses Dialog Box

2 Devices And Addresses  [In NVMe-RW pre-capture.devices] @
File
At Beginning of Capture | Automatically filling
this dialog...

Devices [ Registers Value - Clear Al

» PCle Device 0x0100
ID (Bus/Dev/Fct) 0x0100 Add Device
Class Code 0x010802 WVMe _
Base Address Regiter Type &4-bit Memory Space Remove Device
Base Address Register (MBAR) 0x00000000BE4C0000 Add Queue
Memory Region Size 00000000000002000

»  PCIe Optional
b MVMe Optional
» Queue 0x0000

o

QType Admin Completion Queue
QID 0x0000
QSize 2 Enfries Validate
Physically Contiguous (PC) oxl
Address 0x00000000453A 1000 View Cfg Space
» Queue 0x0000
QType Admin Submission Queue
QID 00000 Cancel
QSize 2 Enfries
. . - - Save J/
0

Expert generates the end-of-capture mapping in the post-capture.devices file. When present, that
mapping is displayed in read-only so you can see the devices, addresses and configuration spaces
at the end of a boot-up sequence. The mapping at the beginning of the capture is always editable
and when you change it, TraceView prompts you to re-run Expert to regenerate the expert
annotations.

When a capture stops, TraceControl copies the device mapping from the first domain port into the
pre-capture.devicesfile for the domain so that every capture's pre-capture.device fileisinitialized
from TraceControl's domain device mapping.

The devices and addresses mapping is mandatory for TraceView and Expert to decode any
protocols over PCle, such as NVMe. The information is exchanged during the boot sequence
between the host and the devices. It may change from one reboot to the next.

You can fill the device mapping in two ways. First, you can click the “ Automatically filling this
diadog” hyperlink at the top of the dialog box. When you do, a popup appears instructing you how
to fill the dialog box automatically. Second, you can enter the information manually. The buttons
on the dialog box's right-hand side allow you to add or remove devices, queues, and addresses.
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If you are adding information manually, you should add every PCle device found in the capture
and provide the Device ID, Class Code, and the Base Address Register (BAR) information for the
address ranges used in the capture. When the deviceis of Class Code 0x010802 (NVMe), then you
should also create the NV Me queues that are used in the trace and verify that the Memory Page
Size (MPS) and Sector Size are set correctly. The NV Me queues have an ID, type, and size. The
regular Submission and Compl etion queues can be Physically Contiguous or not, while the Admin
gueues are always physically contiguous. When physically contiguous, a queue has only one
starting address. When non-contiguous, then the queue uses a PRP List, and you need to enter the
starting address of every memory page covering the queue (not the address of the PRP List itself,
but al the addresses inside the PRP List).

There are several optional settingsin the dialog box that improve Expert's analysis, annotations
and decodes for the capture.

» PCleDevice/Vendor 1D: This combination uniquely identifies a PCle device worldwide.
When provided, TraceView displays “VendorName:Devicel D” in the Source/Destination
fieldsto identify that device. Also, it providesthelist of VendorName:Devicel D as choicesfor
the Source ID/Destination ID fields in the Quick Find and the Template Editor dialog boxes.

|S|:u_|n:e ID in TLP Mamespace j | = j j

* Revision ID, Header Type: Informational only for thisrelease

» Expansion ROM Base/Size and Additional BARs: Used by Expert to identify the target
device of apacket routed by address

* MSI Interrupts: Addresses for each MSI interrupt sent by the device
* MSI-X Interrupts: Addresses for each MSI-X interrupt sent by the device

e TCtoVC Mapping: Traffic Classto Virtual Channel mapping as found in the Virtual
Channel Capability of the device

*  NVMeVersion: Informational only for thisrelease
Once you have finished editing the device mapping, you can click the Validate button to check the
consistency and reports issues. This process ensures that al the memory regions do not overlap,

the device IDs are unique, and the queue IDs and types are appropriate. TraceView performs the
validation when you click the Save button.

To view the Configuration Space for each device, click the View Cfg Space button.
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Figure 122: Configuration Space Dialog Box

Device D100 Cfg Space 0 53]
Size |1E ::I Words
|hdex | Hex [; [=]- Type 0 Configuration Space Header
CfgSpec 000 IEZ 18 01 oo ~Nendor D = 0x1852 Jdsu
CigSpo 004 [0 300 300 20 - Device I = Ox0001
CfgSpe 002 |00 OZ 08 01 - Cmd
CfgSpeo 00C 3o X34 00 XX [+ Status
oot Sl e | meen - o0
CfgSpc 018 |01 00 00 0O - Clazs Code = 0x0M10502 MYhie
CfgSpe 0LC |00 00 00 0O -+ tache Line Size
CfgSpc 020 |00 00 00 00 - Latency Timer
CfgSpe 024 (00 OO0 00 00 - Header Type = 0x00 End point (single fct)
CifgSpo 028 [ ¥ XK XX -BIST
CigSpeo DZC 304 MM M MM +-Base Address Register 0 = 0xBE4C0004
E:ggiz 222 ﬁ ﬁ ﬁ ﬁ - Base Address Register 1 = 000000000
CfgSpo 038 [O{ MK 3 M [+ Baze Address Register 2 = Ox00000001
CigSpe 030 [0 304 300 30 #-Basze Address Register 3 = Ox00000000

[+ Baze Address Register 4 = Ox00000000

[+ Basze Address Register 5 = Ox00000000

- Cardhus CIS Painter

- Subsystem Yendoar D

- Subsystem ID

[#- Expansion ROM Base Address

- Capakilities Pointer

— - Interrupt Line
- Interrupt Pin
- Mlin_Gnt
j - Wlax_Lat
] 4
o

This can be useful when the device mapping was automatically populated by Expert. Expert stores
the datafor every successful CfgRd/CfgWr transaction for the entire configuration space accessed
during a boot-up sequence (up to 4KB). When aDWORD contains XX XX XX XX, it means that
it was not accessed during that capture.

When you click the Save button in the Devices And Addresses dialog box, TraceControl
prompts for re-processing the trace in Expert. When Expert finishes processing the trace,
TraceView prompts you to reload the trace with the new annotations.

When Expert processes a PCle boot-up sequence or an AHCI driver load, it extracts the PCle/
AHCI devices and addresses and automatically saves them to a post-capture.devicesfile
associated with the capture, and it prompts to save them when it finishes.
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Figure 123: New PCle Devices and Addresses Detected Dialog Box
*% New PCle Devices and Addresses Detect... @

Expert detected and saved PCle device configuration changes
to a post-capture devices file associated with your trace.

View

[V] Copy To TraceControl Automatically

Copy To Next Segment

Copy To All Other Segments

Export To File...

Close

Click the View button to open the Devices and Addresses dialog box with asingle tab for the
post-capture.devices file only. You can modify the content and click Save to your changes. After
you save the changes, the Devices And Addresses dialog box will have two tabs. The first tab will
contain the pre-capture.devices file, and the second tab will be for the post-capture.devicesfilein
read-only mode.

Ensurethe Copy To TraceControl checkbox is checked to automatically save the new devices and
addresses to TraceControl. When the save has completed, a popup notifies you that this
information was saved successfully and that it will be used for all future captures. If Expert reads
the PCl e boot-up sequence from atrace file instead of a capture buffer, then the Copy to
TraceControl button is grayed out.

The Copy To Next Segment button is displayed when more than one segment has a capturein it.
When Expert pops-up the New Devices and Addresses Detected dialog box, click this button to
carry over the boot-up info and changes from one segment to the next. Also when Expert does not
pop-up this dialog box, you can carry over the information to the next segment by opening the
Devices and Addresses dialog box and select "Copy To Next Segment”.

The Copy To All Other Segments button is displayed when more than one segment has a capture
init.

Click the Export To File... button to save the mappings to a .devicesfile on thelocal hard drive for
future use. Once you export the devices and addresses to afile, you can import that file into the
Devices and Addresses dialog box in the future.

Exporting/Importing Device Mappings

To export or import device mappings, use the selections in the File menu in the Devices And
Addresses dialog box.

The options in the File menu are based on the tab you are currently viewing. When you are
viewing the read-only post-capturefile, only “Export To File...” isvisible. When you click “Import
From File...”, the File Open dialog box appears. When you click “Export To File”, the File Save
dialog box appears. When you click “Import From Chassis Ports’ the following dialog box

appears.
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Figure 124: Import From Chassis Ports Dialog Box

=& Import Devices And Addresses @

Chassis IF: |1D.?5.131.5 Read

Found on Port(s)

& Port (x,1,1) W

Import ‘

Typethe IP address of achassisin the “Chassis P’ field, and click the Read button to read all the
mappings for al the port pairs on that chassis.

Click the View button to open the Devices And Addresses dialog box in read-only mode, to view
the port's mappings.

When you click the Import button, the Import dialog box closes, and the original dialog box is
filled with the new devices and addresses, copied from the port selected.

Overlapping Data

Overlapping datais data within the trace from different sources within the same link that have
overlapping timestamps. Each link (either awide link or a port-pair) has its own set of start and
stop timestamps with the trace. The Show Overlapping Data % button isaways active. When it
is selected TraceView shows only the overlapped data. When it is unselected, TraceView shows
the whol e trace. When showing all trace data by toggling the Show Overlapping Data £z button,
you may display data that does not contain the corresponding response data from the other side of
the link. For most types of analysis, this data from only one side of the link will not be very useful.

When the Show Overlapping Data % buttonis selected, TSV data, along with grid & exchange
data, is updated to correspond to current time extents. Overlapped timeis calculated per link. If a
partia link isavailable (because a subset of ports are opened from chassis, or asingle . trc fileis
opened) only available ports are used to determine overlapped time extents.

By showing overlapping data, you are reducing the amount of data displayed for the trace.
Showing overlapping data only can narrow your view to critical sectionswhen viewing large
traces. If you select to show overlapping data only, the yellow extent bars in the histogram will
move if this operation eliminates some of the data in the trace from the display. If you select to
show overlapping data, the yellow tickers are shown at lowest of the start times for all links and
highest of the end times for al the links. If you select to show the entire trace, the yellow tickers
are shown at the beginning and end of the trace. Ticker marker positions are not atered based on
port selection. You can select custom time extents by sliding yellow ticker markers. When Show
Overlapping Data % button istoggled, previous custom time extents will be lost.
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For example, assume port 1 captures data from second 1 through second 4 and port 2 captures data
from second 2 through second 4. When showing only overlapping data, the overlapping data will
be the data from second 2 through second 4. When showing al trace data, the data from second 1
through second 4 is displayed, but the first part of the data contains data only from port 1.

Working With Columns

The basic display in TraceView is a spreadsheet with each trace event shown as arow and the
interpretation of the data for each event displayed in columns. You can add, delete, or move
columns. Some columns are pre-defined summary fields that contain extensive decode
information. You can set up the columnsin any way you wish, including adding the exact
information you want to any column. TraceView includes alarge library of pre-defined columns
that you can add to the spreadsheet display.

In the main spreadsheet view, traffic is summed up into one row events. Frames are shown in one
row with asummary. In SAS/SATA, only OOB events (as determined by the state machinesin the
hardware) are shown. Also, SAS/SATA Primitive Sequences are shown as single row events,
unless they are interrupted by errors. Error are always shown in the main spreadsheet view. If you
wish to see the word-by-word details of this events, use the Details Pane.

You can enlarge or reduce the size of the font in the spreadsheet view by using the #, and 2
zoom buttons.

An example of the spreadsheet display of eventsis shown below.

Figure 125: Example Spreadsheet Display

Bookmark I :mm.ss.ms_usl DTiPort I Port I Primitive I Pratocal I SUmmary I Bytes I
ooo:ooo2 4t 1237 Part 2 Ordered Set 4
000000215, 0075 Part 3 Frame SISl SCSICmd =" B8 |
oac;oo02 .45, 00338 Part 2 Ordered Set 4
0oo:00:024¢... 0.E40 Part 3 Ordered Set 4
0oo:0o:024¢.. 0105 Part 3 Ordered Set q
000000245, 0038 Part 3 Ordered Set 4
ooc;oo02 .15, 0786 Part 2 Ordered Set 4
0oo:0o:024¢.. 0075 Part 3 Ordered Set 4
0oo:oo:024¢.. 0038 Part 3 Ordered Set q
ooo:oo02 48, D862 Part 2 Ordered Set 4
ooc;oo02 .45, 0033 Part 2 Ordered Set 4
ooc:ooo24t.. 0412 Part 2 Ordered Set 4
ooo:oo02 4t 00338 Part 2 Ordered Set 4
ooo:ooo2Aat.. 167774 Part 3 Ordered Set 4
0oo;oo02 .45, 167437 Part 2 Ordered Set 4
ooo:ooo24:.. 1162 Part 3 Ordered Set 4
0oo:0o:024¢... 0038 Part 3 Ordered Set q
ooo:ooo24¢.. 0412 Part 3 Ordered Set 4
0oo;00;02 .15, 0038 Part 3 Ordered Set 4
0oo:0o:024¢.. 0075 Part 3 Ordered Set 4
0oo:0o:024¢... 0038 Part 3 Ordered Set q
000000245, 0075 Part 3 Ordered Set 4
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Icon Column

The first column of the spreadsheet isthe Icon column. Theiconsin this column provide a quick
reference to the type of event that this row contains and information about its relationship to other
eventsin the trace.

The Icon column displays up to three different icons that provide a quick synopsis of the event.
The Icon column for most events will contain less than the maximum of three different icons.
Indicators within the Icon column are separated by a colon (for example, FR:EE:T).

The table below provides alist of the icons and their meaning.

Table 18: Icon Meanings in the Icon Column

Icon Description

Beg Indicates the beginning of the trace data. No event information is associated with this
icon.

End Indicates the end of the trace data. No event information is associated with this icon.

oS Indicates that this is an Ordered Set. This icon will display only in protocols that use
Ordered Sets such as Fibre Channel and PCle.

FR Indicates that the event is a frame containing data. The FR icon for a start of sequence
event has a light cyan background color; otherwise, the background color is white.

PA Indicates that the event is a preamble frame for Gigabit Ethernet data.

00B Indicates that the event is an out-of-band event within the SAS or SATA protocol. This

icon will display only for traces using the SAS or SATA protocols.

PR Indicates that this is a primitive within the SAS protocol. This icon will display only for
traces using the SAS protocol. If the PR icon has a cyan background, it indicates the start
of a primitive sequence.

PM Indicates that the event is a power management event within the SAS protocol. This icon
will only display for traces created using the 12G SAS blade at 12, 6, or 3 Gbps.

T Indicates that the event occurred after the Trigger event in the trace. A red T indicates
trigger events, a black T indicates post-trigger events. It is possible for multiple ports to
trigger simultaneously, so more than one event may have ared T. The red T icon is only
applicable to SAS/SATA traces.

XP Indicates that the event is has been post-processed using the Xgig Expert application.

SD Indicates that the Xgig ports are syncing to data. Events are shown as SD when the Xgig
ports cannot lock onto the exact data. This can happen for a brief period after the
conclusion of a speed negotiation or if the Xgig ports lose sync with the data. This icon
will display only for traces using the SAS or SATA.

W Indicates that the event is a warning. Warnings are not actual errors, but are conditions
that could indicate problems. For example, a response of No to speed negotiation asking
if 6G is supported would generate a warning. For a 3G device this would be an expected
response, but could indicate a problem for a 6G device.

SN Indicates that the event is a speed-negotiation event. SN events are only applicable to
SAS/SATA traces. The SN icon for a start of sequence event has a light cyan background
color; otherwise, the background color is white.

Err Indicates that the event is associated with an error condition detected in the trace.

EE Indicates that this is an embedded event. An embedded event is embedded in other
event, or an event with embedded primitives. Since successful extended events always
occur inside of frames, the FR icon will always appear with the blue EE icon. A red EE
indicates an embedded event with errors.
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Table 18: Icon Meanings in the Icon Column (continued)

<number> A numeric value in the Icon column indicates the speed of the link associated with the
event. For example, 3 indicates 3Gbps.

Bm Indicates that a bookmark has been set for this event. The name of the bookmark will
appear in the Bookmark column. If the background color is blue, the bookmark was
created in the main spreadsheet. If the background color of the bookmark is magenta, the
bookmark was created in the Dword view.

Red Diamond | Indicates that the event has been marked as bookmark named Global Cursor 1 or
Global Cursor 2. See “Bookmarks” on page 216 for more information on using the
preset bookmark names.

Tf Indicates a training frame

Tp Indicates a training pattern for Fibre Channel (16G FC and 32G FC) and Ethernet
(10GigE and 25GigE)

Dp Indicates the DLLP protocol layer in PCle.

Tp Indicates the TLP protocol layer in PCle.

Idl Indicates a logical idle for PCle.

Ei Indicates an electrical idle for PCle.

Ed Indicates an EDS token for PCle.

Spreadsheet Options

The spreadsheet options dialog box allows you to customize the spreadsheet display of trace data.
You can set up ports with different colors, select a protocol-based color scheme, or choose not to
use any color coding. You can also change the font and grid lines of the spreadsheet.

Click the Spreadsheet Options & button to customize the appearance of the spreadsheet. This
action opens the Spreadsheet Options dialog box. You can aso use the View > Spreadsheet
Options... menu item.

Set the Do Not Use Any Color to completely remove any color coding from the display.

Select Use Color Based on Protocol (Bus Doctor) to use a protocol-based color scheme for
display. The protocol-based color scheme is the same color scheme used by Viavi’s Bus Doctor
Plus bus analyzer product. See “Protocol Display Color Coding” on page 403 for information on
the meaning of this color scheme.

Colorsin the Dword View will be applied to the summary cell of the Dword matching the field
code or event type.
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Figure 126: Spreadsheet Options Dialog Box

Spreadsheet options N

— Colar Settingz
" Do Mot Uze Any Color

" |Uze Color Based On Protocal [Bus Doctor]

£+ Use Color BEazed On Port Mame

Mame:|Charnel 14 =] &

Pick Calar

|v|

— [arid Settings

v Show grid lines

42 Grid Fort... |

Defaults | k. I

Cancel |

To select a background color for a port:

Select the Use Color Based On Port Name radio button.

Select the port you want to set from the Name: box.

1
2
3 Pressthe Pick Color button. The Color dialog box appears.
4

Select the background color you want to display for al events related to a single port. Select
the desired color from the standard pal ette or select Custom Colors to create your own colors.
Press Default to return the background color for this port to the default color.

5 PressOK.

To return to the standard background color for all ports:

1 Select Defaults from the Spreadsheet Options dialog box.

2 PressOK

To change the spreadsheet font and select a foreground color for the spreadsheet

font:

aa A W N BB

Press OK.

Select the desired color from the Color: pull-down box.

Press the Grid Font... button. The Font dialog box displays.
Select the font, font style, size, and script for the spreadsheet font.

Select the font effects such as Strikeout or Underlineg, if desired.
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To show/hide grid lines:

>> Select the Show grid lines box to display grid lines. Remove the check from the Show grid
lines box to hide grid lines.

Context Menu Options for Columns

The primary display for trace data is a column and row spreadsheet. Rows contain events
discovered in the trace. Columns provide the interpretation of the data.

A variety of controls are provided in menus when you click the right mouse button over a column
value or column heading. The right mouse button is context sensitivein Xgig TraceView. You will

see alist of options that make sense for the column value or column header you have selected.

The following table describes the menu items that may appear when you right mouse click a

column header.

Table 19: Right Mouse Options for Column Headers

Column Header Right
Mouse Options

Description

Display Interpretation

Displays the interpretation of the data for each field in the column. For
example, the interpretation for a TCP SPort field value 3260 is iSCSI. If no
interpretation is found, the raw data is displayed in the default field format (for
example, ASCII, IP dotted notation, decimal etc.). This option is the default for
all columns.

Display
Value&Interpretation

Same as Display Interpretation, except that the raw data is always displayed
when a field has an interpretation. For example, a column would display 3260
iSCSI for a TCP SPort field value of 3260.

Display Shorter
Interpretation

Same as Display Interpretation, except that a shorter interpretation is
displayed if one is available. Among others, when a field value is displayed in
hexadecimal as the default format, then this option strips the leading zeros for
the field. For example, the Fibre Channel Header field S_Id is a 24 bit
hexadecimal field; when a hexadecimal S_|Id field value of 000012 is
displayed for the Display Interpretation option, the shorter value 12 is
displayed with this option.

Display Hexadecimal

Displays the raw value of the data for each field in hexadecimal format. For
example, if you select Display Hexadecimal for the Summary column, it
will display the raw bytes of each event (a maximum of 32 bytes is displayed).
For Fibre Channel frames, the Summary column displays the raw bytes of
the payload, skipping the Fibre Channel header.

Display Uninterpreted

Displays the port designation only, chassis humber, blade number, port
number within the blade, for example, 1,1,5.

Display Decimal

Displays the raw value of the data for each field in decimal format. For
example, if you select Display Decimal for the CRC column, it will display
the 32- bit CRC values in decimal format.

Display Default Format

Displays the raw value of the data in the default format for each field. For
example, if you select Display Default Format for a TCP SPort field
interpreted as iSCSI, it will show the raw value 3260 in the default decimal
format for the SPort field.

Show Frame Word Offset

When this context menu option is selected, a three-digit decimal word offset is
shown at the beginning of each Dword view or LaneView line belonging to a
frame.
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Table 19: Right Mouse Options for Column Headers (continued)

Show ports...

Brings up the Show/Hide Ports dialog box to show or hide information in the
selected column for specific ports. In the dialog box, use the arrows to set
which ports to show and which ports to hide in the column. For example,
hiding port 1-A for the Count-OS-RCtl column means that no data will display
in that column for events associated with port 1-A.

Insert Column...

Brings up the Insert Column dialog box for inserting a new column to the
right of the current column.

Add To This Column...

Brings up the Add To Column dialog box for adding new information to this
column.

Delete Column

Immediately deletes the column from the display.

Bookmark Editor...

Brings up the Bookmark Editor dialog box for creating bookmarks. This is
only available from the Bookmarks column header.

Timestamp Formats...

For the timestamp, the time can be displayed in a variety of formats. See
“Timestamp Options” on page 372 for information on available formats.

$S.Ms_Uus_ns
mm:ss.Ms_us_ns
(other timestamp formats)

For other columns that contain timestamps, select the specific timestamp
format from the menu.

Display UTC Time

Available for columns that contain a timestamp that shows a calendar time.
When selected, the time is displayed as UTC Time.

Display Local Time

Available for columns that contain a timestamp that shows a calendar time.
When selected, the time is displayed in Local Time. For example, in Pacific
Standard Time, eight hours are subtracted from UTC to display Local Time.

Display Calendar Time

Available for columns that contain a timestamp. Sets the timestamp in the
column as a calendar time based on the system clock at the time of capture.

Display Time Relative to
Event

Available for columns that contain a timestamp. Sets the timestamp in the
column as a time relative to the currently selected event (current event equals
time zero).

Display Time Relative to
Capture

Available for columns that contain a timestamp. Sets the timestamp in the
column as a time relative to the start time of the capture.

Display Hex Data

For Dword view data columns only, display the data for Dwords in
Hexadecimal format.

Display 10 Bit Data

For Dword view data columns only, display the Dword data in Binary (10 bit)
format.

Display K/D Char

For Dword view data columns only, display the Dword data in K/D Character
format.

Display Scrambled Data

For Dword view data columns only, display the Dword data as Scrambled
data.

Display ASCII Data

For Dword view data columns only, display the Dword data in ASCII format.

Synchronize Grids (F5)

Synchronizes the timestamps between the main spreadsheet view, Dword
view, and Exchanges View as closely as possible.

Manage Aliases

Brings up the Manage Aliases dialog box.
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The following table describes the menu items that may appear when you right mouse click a

column value.

Table 20: Right Mouse Options for Column Values

Column Value
Right Mouse Options

Description

Quick
Find/Filter/Hide

Brings up the Quick Find/Filter/Hide dialog box. The dialog box is
automatically filled with the type of data and its value to allow for a Quick Find
or Quick Hide operation.

Set Alias

Places the cursor in the current field to enter an alias for the current value.
Press a cursor key or the Tab key to exit the field without setting an alias.
Alias values apply only to the column they are created in. Use the Alias Editor
to maintain a complete list of aliases for a column.

Delete All Aliases for
field(s)

Deletes all aliases set for that field(s).

Copy Event Data

Copies all the data associated with this event to a buffer. This option is
disabled for OOB events.

Delta Calculator...

Brings up the Delta Calculator dialog box to calculate the time difference
between two timestamps. The selected timestamp is entered as the first
timestamp used to calculate a difference.

Display Calendar Time

Available for columns that contain a timestamp. Sets the timestamp in the
column as the calendar time based on the system clock at the time of capture.

Display Time Relative to
Event

Available for columns that contain a timestamp. Sets the timestamp in the
column as a time relative to the currently selected event (current event equals
time zero).

Display Time Relative to
Capture

Available for columns that contain a timestamp. Sets the timestamp in the
column as a time relative to the start time of the capture.

Insert Column...

Brings up the Insert Column dialog box for adding a new column to the right
of the current column.

Add To This Column...

Brings up the Add To This Column dialog box for adding new information to
this column.

Delete Column

Immediately deletes the column from the display.

Set Bookmark

Places the cursor in the bookmark field for entering the name of a bookmark.

Set Global Cursor 1

Creates an instant bookmark named Global Cursor 1. A red diamond appears
in the Icons column to indicate that this event has been marked. This option is
only available for the Bookmark and Timestamp column values.

Set Global Cursor 2

Creates an instant bookmark named Global Cursor 2. A red diamond appears
in the Icons column to indicate that this event has been marked. This option is
only available for the Bookmark and Timestamp column values.

Synchronize Grids (F5)

Synchronizes the timestamps between the main spreadsheet view, Dword
view or LaneView, and Exchanges View as closely as possible.

Filter for this exchange

Creates a Quick Filter and applies it to the event grid on the left so that all the
frames for the current exchange are shown in that grid. To disable the filter on
the event grid, click inside the grid so that it gets focus and depress the toolbar
button "Apply Quick Filter". To delete that filter, select the menu Tools / Quick
Filter List / Clear.
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Table 20: Right Mouse Options for Column Values (continued)

Go to This Exchange in
Exchanges View

This context menu is enabled for SAS/SATA, FC, PCle, and NVMe frames in
the event grid that are part of an exchange. When clicking this menu, the
corresponding exchange is selected in the Exchanges View. If the capture
contains multiple links and an exchange can be found over multiple links, this
menu will highlight the exchange on the first link, not necessarily the link
correspond to this specific frame.

Go to This PDU in
Exchanges View

This context menu is enabled for iISCSI PDUs events. When clicking this
menu, the corresponding PDU is selected in the Exchanges View.

Show Frames For This
Exchange

This context menu displays all frames for the exchange.

Graphical Display of OOB
& SN

This context menu brings up the graphical OOB display for 6G SAS/SATA
events.

Show in Graphical
Transmitter Training

This context menu brings up the Graphical Transmitter Training display for
Fibre Channel (16G FC and 32G FC) and Ethernet (10GigE and 25GigE)
events.

Synchronize Grids

This context menu synchronizes the event grid and Dword view or LaneView
with Exchanges View.

Show Frame Word Offset

When this context menu option is selected, a three-digit decimal word offset is

shown at the beginning of each Dword view or LaneView line belonging to a
frame.

Summary Fields and Field Groups

Xgig TraceView has a set of pre-defined summary fields called Field Groups that are very useful
in viewing the decode information. The Field Groups contain a set of decode information that
would commonly be useful to look at when analyzing packets or frames. Different sets have been
created so you can easily select a pre-defined set of summary decode information.

Field Groups are added just like any other column to the display. Right-click a column header then
select Insert Column or Add To This Column... option. From the associated window, expand the
Field Groups item to see all pre-defined Field Groups.

You can create your own set of decode information by adding information to one of the Field
Groups or one of the other columns in the display.

Summary Field Group

The Summary column is a special Field Group that changes based on the protocol you are
viewing. It shows the pertinent decode information for the highest-level protocol seen within the
packet or frame. The Summary columnisa'default’ set of decode information that appears as one
of the columns for any protocol. The Summary column can be added to, moved, expanded, or
deleted just like any other column.

Example displays of the Summary field in the decode for various protocols are shown below:
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iSCSI Trace

| F'rutu:u:| SUMmary

i=CSl Data-out InitTaskTag = 0xA3646450; Dataseglen = 163584

- TCP Seghlum = 41661351 96; AckMum = 563439677, Wnd = 32696, Len = 1445;
FalR Seghlum = 4166139644, AckMum = 563439677, Wnd = 32696, Len = 1445;
- TCP Seghlum = 4166161092; AckMum = 568439677, Wnd = 32696, Len = 1445;
- TCP Seqhlum = 4166162540; AckMum = 563439677, Wnd = 32696, Len = 1445;

TCP Seghlum = 363439677, AckMum = 41661 35136; Wnd = 32132, Len = 1445;
- TCP Seghlum = 4166163938, AckMum = 563439677, Wnd = 32696, Len = 1445;

FC Trace
| Count - Type

Count - Type | SUMMEry

1 - Fc4Cmd

1 - FC4Status

- FC4SDats
- FC4=Data
- FC4SData
- FC4SDats
- FC4SDats
- FCaStatus
- FC4SData

1
1
1
1
1
1
1
1 - FC4sData

SCSI Inquiry Data

Good,

Read(10); LBA = 0x00002400; FCP_DL = 0:=00010000;
SCE| Date; Offzet = Dx0000D800; Len = Ox800

SCE| Date; Offzet = Dx0O000E00D; Len = Ox800

SCE Date; Offzet = Dx0O000ESQD; Len = Ox500

SCE Date; Offzet = Dx0000F000; Len = Ox500

SCEl Date; Offzet = Dx0000F300; Len = Ox800

Good,

SCEl Date; Offzet = Dx00000000; Len = Ox500

SCE Date; Offzet = Dx00000300; Len = Ox500

Count - Type

| Count - Type SUMmary

1 - FCacmd
1 - FC4Cmd

Inguiry; FCP_DL = 0x00000024;
Inguiry; FCP_DL = 0x00000024;

1 - FC4=Data SCEl nguiry Data
1 - FC45Data SCElHnguiry Data

SATA Identify Device Data

SATA 32 Red: Host -= Dev, ldertify Device; FIS Festures [7:0] = 0x00; LBA = 0x0; Sect Cnt = 00;
SATA 32 PIO setup; LBA = 0x0; DRDY, DRG; Sect Crt = 256 Transf Crt = 0:x0200; E_DRDY,
SATA 528 ATA Identify Device

Other Field Group Column Displays

TraceView has severa other Field Groups that appear by default in the decode spreadsheet. All

default configurations except Default Ports Side-by-Side and Default iSCSI Configuration

display the following Field Group columnsin TraceView:
e Side A/ Side B

e Destination

e Source

e LUN and/or InitTag

* Tag

e Errors
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Side A/Side B Columns

Port | side A Side B
3AS Port(127) 49 - SATA_X_RDY
SAS Port(127) 254 - SATA_X_RDY
3AS Port(127) 109 - SATA_X_RDY

SAS Port(1.2.8) A_R_RDY
(1.2 _I

:-AE-F'urtmET; 137 - 54 ;-x_n RM

3AS Port{1,27) 254 - SATA_WTRM

The Side A/Side B Field Group columns display the basic type for the current set, ordered set raw
unframed data, K character, etc. Example Side A/ Side B columns for SAS are shown above. For
frames, it displays the following fields:

* RCitl for Fibre Channel frames
* U Typefor SAS frames

* FISfor SATA frames

*  BHSOp for iSCSI frames

Event Types for PCle (Side A=targets / SideB=hosts)

* PCleNon-OS
» EDS: Gen3 End of Data Stream as described in the PCle spec
» El: Electrical Idle as defined in the PCle spec

* Lossof Sync: Happens at Gen 1/2 when there are too many code violations. At Gen3, it
happens when there are too many consecutive 130b blocks with Sync bits 00 or 11
(invalid). In both cases, the XGIG HW stops capturing the garbage and captures and
counts the number of DWORDSs during the Loss-of-sync, until proper synchronization
happens again. From there, the HW resumes capturing the proper events instead of a
loss-of-sync.

e PCleDLLP Packet
e PCle TLP Packet
 PCleOrdered Set

« EIEOS
« EIOS

* FTS

« SDS

« SKP

e TS1

e TS2

*  Unbonded: Used at Genl/2 when the lanes are misaligned. Also, it isused at Gen1/2/3
when an ordered set is not one of the defined ordered sets.
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Source and Destination Columns

The Destination; Group Field Group column contains al the destination fields for all protocols
and it only displaysthe onesthat are available in the current frame. Following is an example of the
Destination column for iSCSI:

| Destination [MAC - P - TCF |

| Source [MAC - IP - TCP | Lon | Tag | Errors]

4DE564 757 361
406564757361

- 100.0.1.100 - iSCS
- 100.0.1.100 - iSCS

S36F T0B3E965
236F T0BSE365

-100.0.1.222 - 2331 0000 A36464350
- 100.0.1.222 - 23351

4DESE4 757 361

- 100.0.1.100 - iSC5

S36F 7OE56965

_100.01 222 - 2331 |

ANRSRATET AR

- Aann - isesl

SARFTNRRRARS

SN AR - 2E3

The address fields display the MAC address followed by the | P address followed by the TCP port
number. It is possible to view and control which addresses are displayed in the Destination or
Source columns. Select the addresses to display by clicking the right mousein column header and
selecting Display Addresses.

| — T T LA

v Synchronize Grids F5
Display Addresses q v MAC

v Display Interpretation v IPfIPvE
Display Value&Interpretation v TCPUDP
Display Shorter Interpretation W FC
Display Uninterpreted W 545
Display Hexadedmal
Show Ports...

|40E450
Insert Column. .. [

Delete Column

For the PCle protocol, the Source/Destination columns contain the TLP Source ID and
Destination I1D fields. These fields are interpreted with the Vendor 1D/Device ID information
provided in the Devices And Addresses dialog box (under the PCle Optional node). Otherwise,
they are displayed as the raw 16-bit hexadecimal value.

The Source column worksin the same way as the Destination column. If change the addresses
displayed for the Destination column, the Source column automatically syncs up, and vice-versa.
Note that the settings on which addressis displayed is persistent across configuration files.

The Source and Destination columns are right-aligned. When you double-click them, they bring
up the Quick Find/Filter/Hide dialog box on the first field visible on the right side of the column.

LUN Column

The LUN column displays one of the following fields (by order of importance):

e XPT LUN (SAS and FC): Generated by Expert, LUN in the first frame of the conversation
propagated to all the frames of the conversation.

* LUN: Logical Unit Number found in the first frame of the conversation only.
e Targ Lun: Generated by Expert, target'sreal LUN derived from the iSCSI Exchange.
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InitTag Column

The InitTag column displays one of the following fields:

» XPT Init Tag (SAS/SATA): Generated by Expert, SAS Init Tag containing target information
from the first frame propagated to all the frames of the conversation.

* Init Tag: SAS Init Tag in the Open Address Frame (the first frame of the conversation).

Tag Column

The Tag column displays one of the following fields (by order of importance):
« OX_lId(FC)

e InitTaskTag (iSCSI)

» Task Tag (SSP)

»  XPT QueueTag (SATA): Generated by Expert, Queue Tag of the first frame of a particular
command added to all eventsthat are associated with that command.

*  Queue Tag (SATA): Queue Tag of the first frame of a particular command.
o 8-hit TLP Tag (PCle)

o 32-hit NVMeexchange ID for packets with an NV Me payload. That exchange ID is composed
of the 16-bit SQID (Submission Queue ID) followed by the 16-bit CID (Command ID). You
can filter on that tag to isolate all the packets of one NV Me exchange.

Errors/Warnings Column

TheErrors/Warnings column displays asummary of all the errors detected in the current frame or
primitive. The details of al the errors can be viewed in the inspector dialog box. TraceView
detects frame embedded CRC and checksum errors. The Errors/Warnings column reports all the
errors detected by TraceView, as well as the hardware detected errors.

Stateful Errors

TraceView can store between 0 and 3 stateful errors per event. If Expert is unable to report all
stateful errors, thetext “More information in Expert” will appear in the Errors/Warnings column of
TraceView’s main window.

Multiplexing Alignment Errors

For multiplexing alignment errors, the MUX-1 and MUX-0 primitives will be marked with an
alignment error if the hardware had to re-sync the multiplexing and redirect aMUX primitive to
the correct logical link. The hardware will always direct MUX primitivesto the correct lane, thus
re-syncing the multiplexing. You should never see aMUX-1primitive on logical link 0, and never
see aMUX-0 primitive on logical link 1.

CRC and Checksum Errors

272

Xgig Analyzer User’'s Guide



Working With Columns Chapter 7, Configuring Xgig TraceView

TraceView computes and validates the embedded CRCs and Checksums for each frame.
TraceView reports correct checksums and CRCs in the inspector window by indicating (Correct)
next to the value.

[T I RS TR T R W W] (]

Header Checksum = OxSBF1  (Correct)

o JEE R ERE Tl P H AFCC A ACn

TraceView reportsincorrect CRCs and checksums inside the | nspector window, as well asinside
the Errors/Warnings column. TraceView does not recompute the end-of-frame CRC for every
frame. However, if the Viavi hardware reported a CRC Error on aframe, TraceView will display
the correct computed value for this frame within parenthesis, for example, (Computed: 0xD5),
next to the incorrect value.

1 | mmcgzme_us_ns (Rel| OT/Port
D05 503 534 025 | 0505

0006 B03_534_025 |81 765 45 Expent(1 0) SATA Kper

Fort Protocol EI; 5 Errors

536 | FIS = Dl P Pert = Resarved Checksum ATA hecerect
G629  Completion Type = Good; FIS = Reg Host -= Dey, Cmd = fohecksum ATA incormect

Tes |06 | Genersl

= Ened OFf Framme
CRC = BCF3D3IE

M-ns 8n= o35 arr 1 AET SAT Drwfrd 1 T 4 J
L3
CFA Power Mode = 0] Mads | A Index | Hes
Max Curcsnt [11:8] (m&) = 0x0 Date OO0EL (00 OO AS ..¥f
CLrrent Media Serial Number Bnd 0001  [BC F& D3 FE [aw0
et e ey End 0002 [7C BE DE b5 ||l

Checkpun = DA (Compuled 0=05)

Thefollowing isalist of all CRC/Checksums computed by TraceView:

* Fibre Channel, GigE, SAS/SATA, or FCoE embedded frame CRC
(when the HW marks a CRC Error)

* IP Checksum

»  TCP Checksum over IP and IPv6

»  UDP Checksum over IP and IPv6

* |ICMPoverIPandIPv6

* IGMP Checksum

*  OSPF Checksum

e LSA Checksum

»  SATA Identify Device Checksum

e SB-2LRC

e FCIPCRC

e FCP CRC (both CRCs are calculated)
* iSCSI Header and Data Digest CRCs
« MPA ULPDU CRC
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Note that it is possible to Quick Find on CRC/Checksum errorsin the Errors/Warnings column.

 Quick Find/Filter /Hide for Event Yiew il
& Find © Filter € Hide
IE“EI Field ﬂ IEnDrsM"amings j I = -
Logs of Sync
I alfarmed training event
Mizzing End

Multiplexing Aligrment Ermrar

Clut-of-order or mizzing frame by croze-port
Parity Error

Primitive 5 equence Emnor

Primitive/05 Error

SATA_ERROR -

Errors Found Only in Saved Traces

Listed below are two types of errors that can only be found in saved traces. These errors are not
available when searching abuffer trace. Performance will be slower when searching for these error
typesin a saved trace.

»  Embedded CRC& Checksum Errors
e All Error reported by HW & SW

Column and Decode Display for Partial Frames

It may be possibleto start or stop the analyzer during the middle of aframe transmission. So, at the
start of the capture the analyzer will automatically remove these partial frames that are missing
their SOFs from the main view. However, the words on the wire are still available in the Dword
view for protocols that support Dword view. Similarly, for the partial frames at the end of the
capture — those missing their CRC/EOF — the analyzer will not display those partial frames at the
end of the capture in the main TraceView grid. However, if the partial frame has a physical error
(RD, CV or CRC errar), then the partial frame will be shown in the main view with limited
decodes.

Column Operations

Insert New Column
Inserting a new column allows you to display whatever trace information you find useful.

You can insert a column in the main spreadsheet view, in Dword view, or LaneView; however, the
dialog box and steps for adding a column are different.

To insert a new column in the main spreadsheet view:

1 Right-click the column heading to the left of where you want to insert a column.
2 Select Insert Column... from the menu. The Insert Column dialog box appears.

3 Begin typing the name of the column you want to insert. The autocomplete feature will
suggest options based on what you have typed. Field names are case-sensitive.

4 Pressthe Add button. The new column appears immediately in the column display.
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5 You can repeat and insert as many columns as you want. When finished inserting columns,
press the Close button.

You can also insert acolumn by right-clicking on acell, and selecting the menu Insert Column....
Thiswill bring up adialog box with adrop down box of all the fieldsin the current frame, in
alphabetical order. The Browse button brings up the tree view, so you can browse through the tree
instead of using the auto-completion feature.

By default, the auto-completion dialog box only show fields and interpretations. However, if you
check the Show structuresin suggestions instead of fields check box, the dialog box will show
structures allowing you to choose a structure as a column.

Figure 127: Insert Column

A Insert Column

Type any field, interpretation or column name:

||_;-|:E a field name or interpretation j Browse = |

| Show structures in suggestions instead of fields

Add Close |

To insert a new column in Dword view or LaneView:

1 Right-click the column heading to the |eft of where you want to insert a column.
2 Select Insert Column... from the menu. The Insert Column dialog box appears.

3 Select acolumn from the pull-down box in the dialog box. The pull-down box has alist of al
information fields in alphabetical order that can be added to the view.

4 Pressthe Add button. The new column appears immediately in the column display.
5 When finished inserting columns, press the Close button.

Figure 128: Insert Column for Dword View

A Insert Column

Select a column:

| j Browse == |
10 Bit Data Y
ASCI

Bookmark

Count

Data

Detta Time

DT/Port

KAD Char ol

[ R e R e R s Y e |
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Add to this Column

Adding to a column allows you to display whatever trace information you find useful in asingle
column. It performs a similar function to inserting a new column, except this function inserts the
new information into the selected column rather than creating a new column. Add to this column
functions are only applicable to the TraceView main spreadsheet view.

To add information to an existing column:

1 Right-click the column heading where you want to add information.

2 Select Add to This Column... from the menu. The Add To This Column dialog box appears.
See Figure 127.

3 Expand or collapse the hierarchy of information in the dialog box until you see the item
containing the information you want to add. You can also type in the name of information field
in the Select Field drop-down box at the bottom of the dialog box. The drop down box has a
list of al information fieldsin alphabetical order. If you do not know the complete field name,
type the first few letters and use the pull-down menu to select the correct field name. Field
names are case-sensitive.

4 Pressthe Add button. The new information appearsimmediately in the column display for the
currently selected column.

5 You can repeat and add as much information as you want to a column. When finished adding
information to the current column press the Close button.

You can also add to a column by selecting a column value in the column where you want to add
information. However, thiswill bring up adialog box which does not give a hierarchy of the
information you can add to the column. This method is only recommended if you know the name
of the column you are adding and can type the column name into the field. The drop down box has
alist of al information fields in alphabetical order. If you do not know the complete field name,
type the first few letters and use the pull-down menu to select the correct field name. Field names
are case-sensitive.
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Expanding a Column

You can expand a column by clicking it.

To expand a column:

1 Placethe cursor on theright edge of the heading of the column you wish to expand or contract.

2 A double-headed arrow appears. Drag the arrow to the right or to the left to expand or contract
the column.

You may also just double-click a column heading and it will auto-size to display al valuesin the
column.

Delete Column

This feature allows you to del ete an entire column on your spreadsheet.

To delete a column:

1 Right-click the column heading you wish to delete.

2 Select Delete Column from the menu. The column is deleted.

Moving a Column

Moving a column is helpful for viewing types of data that you are interested in side-by-side with
other columns of similar information.

To move a column:

1 Select the column you want to move by clicking on the column heading and holding the button
down. Drag the column and a green line appears to help you pasition the column between two
existing columns.

2 Click and drag the column to the new location on the spreadsheet, then release the mouse. The
column isnow in a new position.
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Detailed Find/Filter/Color Window

Detailed Find/Filter/Color Window

Detailed Find/Filter/Color Overview

Select the Detailed Find/Filter/Color [Eg] button to bring up the Detailed Find/Filter/Color
window. The Detailed Find/Filter/Color window allows you to set up complex searches, filters,
and color modifications.

Theleft of thiswindow is the Available Templates Browser, which provides alibrary of templates
to use for searches and filters. On the right of thiswindow arethe Find, Filter, and Color tabs. You
click and drag templates from the browser to one of the tabs to set up the conditions for your
search or filter. Your last ten filter, find, and colors will be listed in the drop-down menu for the
Available Templates Browser.

Right-click atemplate to perform Open, Cut, Copy, Paste, Delete and Rename operations. An
Open operation shows the contents of the template and opensit for editing. You can also
double-click templates already in one of the tabs or in the User Library section to edit the template
using the Template Editor.

The conditions for Find, Filter, and Color are set up on different tabs, but are applied to the data at
the same time by selecting the OK button.

Note that filter operations can override other operations or make them meaningless. For example,
if you have set the Filter tab to display only SCSI writes, and you set up the Find tab to search for
SCSl reads, your search operation will not find any read events.

Figure 129: Detailed Find/Filter/Color Window
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Available Templates Browser

The Available Templates Browser isahierarchical display of templatesin the Detailed Find/
Filter/Color window. It functions like Windows Explorer, allowing you to view and create a
hierarchical structure for templates. The names of thefoldersin the Available Templates Library in
TraceControl and TraceView are shortened by default. There is a context menu that allows you to
display the longer versions of the folder names.

Finding a Template

In addition to navigating through the library tree, you have the option of using the search field.
Thisfield alows you to search the Viavi library. To use the search field, type the name of a
template into the field with each level separated by a period, for example:
SAS.SCSI.CMD.ADC.Inquiry - 0x12

The matching templates will be displayed in a drop-down window as shown in the figure below.

For some protocols like Fibre Channel and Ethernet, the template search field supports some
wildcarded folder names. These wildcarded folder names map to multiple paths at the same time.
They are useful to provide templates that can match frames with a variety of optiona headers:

e DLC*: Mapsto the Ethernet basic frame and all frames containing the following optional
Ethernet tags: VLAN, TRILL, CN-TAG, VnTag

* FC*: Mapsto the Fibre Channel basic frame, the V SAN-tagged frames and FCoE frameswith
all optional and common Ethernet tags.

* TCP*: Mapsto the basic 5-word TCP Header and the common 8-word TCP Header.
» iSCSlcmd*: Mapsto all iSCSI commands
e  MPAcmd*: Mapsto al MPA/DDP/RDMA commands

Figure 130: Template Search Field
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You can name, rename, open, or move templates/folders within the User Library section.
Double-click atemplate to change its contents with the Template Editor.

The Available Templates Browser is context-sensitive in TraceView. For example, if you are
looking at a SAS/SATA trace, the browser will only show templates that apply to SAS/SATA
traces.

An example of the Available Templates Browser isin Figure 131.

Figure 131: Example Available Templates Browser.
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There are three types of templates, and one template for unrecognized data:

m Frames or packets
Frames or packets as defined by the protocol being used.

F Primitives or Ordered Sets
Specific words defined by a particular protocol’s specification.

3¢ Errors
Recognized error conditions within the data stream reported by the protocol. The error template
name indicatesif the template includes hardware errors only or both hardware and software errors.

m Unframed data
Datathat cannot be interpreted as any of the three other types.

The Viavi Library section is read-only. You cannot move templates into this section, rename
templates, change templates, or change the structure. You can copy templatesto the Find, Filter, or
Color tabs from the Viavi Library.

Creating a New Folder in Your User Library:

1 Click one of the protocol foldersinside the User Library, or any subfolders.
2 Right-click to view a pull-down menu. Select New Folder.

3 Typeanamefor the new folder.

Dragging a Template From the Viavi Library to Your User Library:

1 IntheViavi Library, select atemplate. For example, SCSI Frames.
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2 Drag selected template to the folder you created in User Library and drop it.

Applying a Template for Find, Filter, or Color:

1 Click theFind, Filter, or Color tab.
2 Select atemplate.
3 Drag the template to one of the tab's display boxes and drop it.

Filter Groups

You can save the set of information you have applied to the Find, Filter, and Color tabs as a Filter
Group file. The Filter Group saves al information about which template is applied to each tab,
including any modifications to templates using the Frame, Qualifiers, or Containing tabs. The
Filter Group file can be recalled by opening it from the Detailed Find/Filter/Color window.

To Save a Filter Group:

1 Dragal templates you want to the Find, Filter, or Color tabs.

2 Make any modifications or name changes to the templates by opening the template and using
the Template Editor.

3 Select Save... or Save As... from the File menu in the Detailed Find/Filter/Color window.
Filter groups must have an extension of . f fg.

4 Name the new Filter Group file and press Save.

Open a Filter Group:

1 Seect Open... from the File menu in the Detailed Find/Filter/Color window.
2 Find the Filter Group you want to display. Filter Groups must have an extension of . £fg.
3 PressOpen.

Aliases (Name Replacement)

Sometimesit is useful to assign symbolic namesto values you are analyzing that are customized to
your application or are different from the default settings. Thisis accomplished by assigning
names to values in the spreadsheet, creating an alias for this data type.

Aliasing only appliesto the column type you set it in. It substitutes the aliased text in the display
for items that perfectly match (arithmetically) to values you are aliasing. Any value in acolumn
can be assigned a name. This feature is most appropriate for naming source and destination fields
likeS IDandD_ID. Whenanadliasissavedfor S _ID, itisasoappliedto D_ID. Aliases propagate
across al views, the events grid, Exchanges View, and DWORD view.

Depending on if you have trace buffers or afile opened in TraceView, aliases are saved in three
different ways:

1 For tracefiles, aliases are loaded and saved in afile named TRACE_FILE NAME.aliasesin
the same folder asthe trace itself.
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2 For trace buffers, aliases are loaded and saved in the same global file for all trace buffers:
%APPDATA%\Viavi\Xgig Analyzer\last aliases.txt. Thisway, aliasesfor trace buffers are
remembered from one buffer to the next.

3 TheManage Aliases dialog box has a checkbox.Use local aliases instead of the ones in
trace files that isonly visiblefor tracefiles. When thisoption is checked, tracefile aliases are
|loaded/saved in the same global file asfor trace buffers. Thisway, the aliases are remembered
from one trace file to the next. When the option is unchecked, then the trace file aliases are
stored as explained in Stepl above.

You can modify the .aliasesfile for atrace in atext editor. You can also copy the .aliasesfile from
atrace to another trace. Use the Enable Aliases button in TraceView's main window menu bar to
enable or disable all aliases within atrace.

Usethe Enable Aliases 7 button in TraceControl’s main window menu bar to enable or disable
all aliases within atrace.

To Quickly Assign an Alias:

1 Right-click the column value you want to alias.
2 Select Set Alias.

3 Typetheadiastextinthefield.

4

When you exit the field, all other valuesin the column that match the original text will be
changed to the alias.

If acolumn has multiple fields, only thefirst field (or thelast if the column isright-aligned) will be
aliased.

Using the Manage Aliases Editor to Assign or Modify an Alias:

1 Right-click the column heading, and select Manage Aliases..., or select Manage Aliases
from the Tools menu. The Manage Aliases Editor for the column you selected appears.

2 Select thefield you want to alias.

3 Selectthevalueto dias.

4 IntheAlias field, type the name you want to add. Press the Add\Replace button.
5

Click the Save button to save all the changes you made in the Manage Aliases Editor.

TheAliases Enabled check box affectsall aliasesin the trace just asthe Enable Aliases buttonin
the menu bar.

As stated above, the Use local aliases instead of the ones in trace files check box is available
for trace files, not for trace buffers. When the check box is checked, the Manage Aliases dialog
box content is refilled from the global alias file YW APPDATA%\Viavi\Xgig Analyzer\last
aliases.txt and aliases will be loaded/saved to that file from now on. When the checkbox is
unchecked, then the aliases are loaded/saved to a TRACE_FILE_NAME.aliases file next to the
trace file itself.

The following options are available from the File menu:

* Import Aliases...: to import aliases from an .aliasesfile in text format.
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Export Aliases...: to export all the current aliasesto an .aliasesfile in text format.

Additional menus are available for trace files when the option Use local aliases instead of
the ones in trace files is unchecked:

Import Local Aliases: To import the aliases from the global aliasfile
%APPDATA%\Viavi\Xgig Analyzer\last aliases.txt.

Save To Local Aliases: To export the aliases to the global aiasfile
%APPDATA%\Viavi\Xgig Analyzer\last aliases.txt.

An additional menu is available for trace files when the option Use local aliases instead of
the ones in trace files is checked:

Save Aliases To Trace: To savethealiasesto aTRACE _FILE NAME.diasesfile next to the
tracefile itself.

To delete an alias, right-click an alias, and select Delete All Aliases For Field(s). The diasis
deleted.

Figure 132: Manage Alias Editor

%, Manage Aliases =10 =|
File
IV fliazes enabled IV Use local sliases instead of the ones in trace files Remave Al |
Field | Walue To Alias | Aliaz | Femave Selected||bemls] |
Event Type
OA2B657E10 TRGGG
FECCap ‘ini Training Frame ...
01 TEIFITFITOTCITEIITIT
Ordered Set 'in1-8Gig FC ...
(«BC34FFFF ARB
Port
FC Port[1.2.3] FC datad
Field Yalue To dliaz Aliaz
Ordered Set 'in 1-BGig Fl:j 0«BCI4FFF Add/Feplace |
Cancel Save
I |,

The Add Alias, Delete Alias, Delete All Aliases For This Field, and Manage Alias options are
also available in Template Editor by right -clicking afield, and selecting the Alias menu item.

Merging Aliases from Other Files

To import aliases from another file and merge them to the current . alias file, select Import
Aliases from the File menu in the Manage Aliases Editor . If there are conflicts, adia og box will
appear prompting you to cancel all, overwrite all, or ignore conflicting items from the file.
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Detailed Find/Filter/Color Window

Assigning Colors

Use the Color tab of the Detailed Find/Filter/Color window to perform color operations.

1

o g~ WN

Select Detailed Find/Filter/Color... from the Edit menu to bring up the Detailed Find/Filter/

Color window.
Select the Color tab.

Select atemplate from the User Library or the Viavi Library.

Drag templates to the Color tab’s Show all Events like this in color pane.

Continue to select, drag, and drop templates until you are satisfied with the conditions.

If needed, press the Color button to change the color. A dialog box will display to select the
color. The default color isred.

Press OK to apply the color. Once the color is applied, all events that match the condition will
appear in the specified color.

An exampleis shown below. When the color filter is applied, any CRC errors are shown in red.
Double-click atemplate to modify its contents. Right-click atemplate to perform copy, cut, paste,
rename, or delete operations.

Figure 133: Set Colors for Display Using the Colors Tab
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Using the Secondary Panes in Xgig TraceView

In this chapter:

» “Using the Exchanges View Pane” on page 286
» “Using the Details Pane” on page 292

e “Using the Traffic Summary Pane” on page 304
e “Using the LTSSM Panes for PCle” on page 327
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Using the Exchanges View Pane

The Exchanges View pane displays the following information:

» Completed SCSI exchanges from FCP-SCSI, iSCSI, and SAS physical layers

» Completed SATA exchanges from SAS/SATA physical layers

e Completed Memory and 10 Read/Write PCle exchanges from PCle physical layers
* Completed NVMe Admin, Read, and Write exchanges from PCle physical layers

Note: Exchanges View hides PCle exchanges for NV Me devices once the NV Me exchanges
have started.

* Reassembled iSCSI, FCIP/iFCP, SMB/CIFS, and NFS/RPC PDUs from Ethernet physical
layers

e 12G SAS Transmitter training summary events (only when the selected ports contain
transmitter training summary events). See “Tx Training Summary Pane” on page 288.

By default, the exchanges or PDUs for the currently selected ports are displayed asfirst level
nodes in atree. For exchanges, the wire events corresponding to each exchange are displayed as
second level nodesin the hierarchy. For PDUs (also referred to as reassembled events) the wire
events or frames that comprise the PDU are displayed as second level nodesin the hierarchy. This
view isavailable for buffers as well asfor saved traces only after post-processing by Xgig Expert.
Exchanges, wire events, and PDUs are listed by timestamp just asin TraceView's main event grid.
Wire eventsinclude only frames, no primitives.

You can change which information is displayed in the hierarchy by selecting an entry from the
Exchanges View drop-down menu, for example PDUs and Exchanges, PDUs, or Exchanges by
making a selection from the Exchanges View drop-down menu.

Select Exchange View from the View menu to show or hide Exchanges View. You can also click
the Show/Hide Exchange View button in the main window’s toolbar. When opening atrace,
Expert isrun automatically. If the trace has not been processed by Expert, a message appears
asking if you would like to run Expert and process the trace. If you agree, Expert isrun in the
background. Once the trace has been processed, a message appears asking if you would like to
reload the trace. You can turn off automatic invocation of Expert by selecting Options/Xgig
TraceView Options then choosing the Expert / protocol decodes tab and turning off the “Launch
Expert automatically every time atrace is opened.” radio button.

Exchanges View information accessed on one domain will not be available on another domain if
you access the trace using the buffers. The temporary Expert information generated by processing
the trace is stored locally. Therefore, when accessing the trace on another domain, you will be
prompted again to process the trace using Expert. You can set the location where temporary Expert
files are stored using Expert.
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Contents of Exchanges View

Exchanges View contents are limited to the ports in the current port selection. When port
selection changesin the event grid, Exchanges View contents are refreshed to reflect new port
selection. When asingle port is selected in the port selection, exchanges corresponding to that port
are displayed. Exchanges displayed can originate or end on that port based on the configuration
used in Expert while processing the trace. The text for awire event or PDU with an error is shown
inred. Similarly, the text for an wire event or PDU with awarning is shown in orange, and a
warning icon is shown next to the exchange.

When an exchange is expanded, wire events and PDUs in both directions may be displayed if both
ports are loaded. If some of the ports are not |oaded, the error message, “No port is loaded” is
displayed in summary column for the wire events not loaded. The direction of awire event or PDU
isindicated by an arrow next to the wire event. A right arrow indicates traffic from host to drive,
and aleft arrow indicates traffic from drive to host.

Exchanges View contains a toolbar with some of the same functionality as the main bar for the
main event grid. The toolbar allows you to open the Detail Filter/Find/Color window, find
previous/next event, apply detailed filter, apply quick filter, or apply quick hide.

Figure 134: Exchanges View
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Expert does not generate an exchange if the beginning of the exchange is not part of the capture.
However, Expert will generate a pending exchange when the beginning of the exchange is part of
the capture but the end of the exchange is not.
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When creating extractions from atrace, if only the exchange ending timestamp is within the
extraction time slot and beginning timestamp is not, wire events or PDUs at the beginning of the
exchange are not extracted. In such cases, the error message, “Not saved” is shown as decode in
the summary column for the missing wire events.

When an exchange contains more than 100 frames or PDUS, first 99 frames are displayed under an
exchange and there is a placeholder which shows how many more frames are there in that
exchange.

If only one port is explicitly opened from the buffer, the corresponding .xpt file will be
automatically opened if it isavailable. If a.trc file is opened, the corresponding .xpt file is not
automatically opened eveniif it isavailable.

There are no changes to the display or decodes in the other grids due to the presence or absence of
Exchanges View.

Tx Training Summary Pane

Exchanges View has a Tx Training Summary pane. This pane is present only when the selected
ports contain transmitter training summary events. |f selected ports contain both regular exchanges
and transmitter training summary events, two tabs are displayed, one for exchanges and one for
transmitter training summary events.

Figure 135: Tx Training Summary Pane
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Navigating in Exchanges View

Click an exchange, wire event, or PDU to select it. Use the +/—icon for an exchange to collapse/
expand it.

Whenever an exchange, wire event, or PDU isclicked in Exchanges View, the Inspector tab of
the Details pane shows the detailsjust asit does whenever an event is selected in the event grid.
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When you select the right-click option Synchronize Grids, both the event grid and Dword or
LaneView tab of the Details pane navigate to the timestamp corresponding to selected event when
an exchange or wire event is selected. If the selected event is filtered out, both panes navigate to
the event with the nearest timestamp.

If you want to navigate to a timestamp from within Exchanges View, you can right-click theicon
next to the event.

Quick Find/Filter/Hide

Usethe Quick Find feature to find the next or previous wire event that contains similar data values
to the one you are viewing. Double-click an exchange, or select Quick Find/Filter/Hide from the
context menu to open the Quick Find/Filter/Hide dialog box. Searching and filtering are supported
only for exchanges not for wire events. See “Navigating a Trace” on page 202 for instructions on
using the QuickFind/Filter/Hide dialog box.

Detailed Find/Filter/Hide

Use this feature to search the wire eventsin an exchange using a template from the template
library tree as a criterion.

Columns

Exchanges View supports multiple columns to decode and display various details for each
exchange or wire event. Some of the columnsin Exchanges View are common with thosein the
event grid; others are unique to Exchanges View. Some of the columns provide information only
for the exchange and others for both the exchange and the wire event. You can add or delete
columns for exchanges or wire events just as you can in the event grid by right-clicking a column
and selecting Insert Column or Delete Column. The following are the default columns for
Exchanges View.

Bookmark

This column displays bookmarks corresponding to the exchange or wire event. Whenever
bookmarks are modified, those changes are reflected in this column. Similarly, you can edit the
bookmarks in place in this column and the changes are reflected in other grids and Bookmark
Event drop-down menu.

Side A/Side B

This column displays the command and status for each exchange or PDU. Exchanges have both
the command and status on the same line while PDUs have text only on Side A or Side B.

Timestamp

This column shows the same information that is displayed in the event grid for wire event in an
exchange. If not all wire eventsin an exchange are displayed, this column may be blank.
Timestamp format isthe samein the event grid, DWORD tab, and Exchanges View. Selecting any
of the timestamp format changes the format in all the panes.
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Exchange Age (us)

This column is shown for exchanges. It displays the total duration (age) of an exchange. For
pending exchanges, this column shows the duration from the beginning of the exchange until the
end of the capture. Age can only be displayed until microseconds; nanoseconds cannot be
displayed in this column even if the time format selected has nanosecondsin it. Thetime format is
the same as the Delta Time columns in the event grid the DWORD tab. If not all of the wire events
within an exchange are displayed, this column may be blank.

Delta Time

This column is shown for wire events. It shows the time elapsed since the previous wire event
within the same exchange. The time format is the same as the Delta Time columnsin the event
grid the DWORD tab.

Cmd

This column corresponds to the command name that initiated the exchange, usually aread or a
write. This column is shown for exchanges.

LBA

Thisindicates the Target Logical Block Address for the command. This column is shown for
exchanges. If the command isaread, then the drive will start reading consecutive blocks starting at
that address. If it isawrite, then the drive will start writing consecutive blocks starting at that
address.

Summary

The summary column is shown for both exchange and wire events. This column shows decoded
information for the exchange or wire event. If an dliasis applied, the aliasis displayed instead of
the decoded information. The Summary column can be added to, moved, expanded, or deleted
just like any other column.

Tag

This displays the queue tag for SATA or task tag for SAS of the first frame of a particular
command. This column is shown for exchanges.

LUN

Thisindicates the SCSI Logical Unit Number for the drive. Each drive on a SCSI bus hasits own
LUN. This column is shown for exchanges.

Source

This displays the address of the host that initiated the command. This column is shown for
exchanges. Both the Actual Source Address and Hashed Source Address are displayed.
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Destination

This displays the address of the target of the command. This column is shown for exchanges. Both
the Actual Destination Address and Hashed Destination Address are displayed.

Context Menu Options

All context menu options are common to Exchanges View and the event grid. For an explanation
of all the context menu optionsin Exchanges View, see“Context Menu Options for Columns’ on
page 265.
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Using the Details Pane

Press the Show Details Pane button to toggle between show and hide of the Details Pane.
The Inspector tab isthe default view. For SAS/SATA traffic, aDWord tab is aso availablein the
Details pane. For PCle traffic, aLaneView tab is available in the Details pane. An example of the
Inspector tab is shown below.

Figure 136: Inspector Tab

T Index | Hex | Interpretation | | Error I] Ascii
E FC 0001 EC EE 5e L&  ZOF = SOFS, ER A
& FCH 0001 0& 00 00 El RCH=FC4Cmd, D_Id = O000ET, -1
- FCH 000z 00 00 00 01 CS_CTL=00; S_id = 000001, el
D pcH 0003 08 29 00 00 Type = SCSIFCR, RXIOX = 0 5 C=5 C_, F_5 E_5 TS, T
= FCH 0004 57 00 00 00 SEQ_|d = 57; DF_CH = Mo Opt Headsr, SEQ_Crt = 0000, W
FCH 000% 07 AB FF FF O¥_ld=0728; R¥_ld = FFFF,; .

o
E FCH 0008 oo 00 0% 00 PARA = 00000300,

e BCETIc 0001 00 OO0 00 00 LUN= 0000,
SC2Ic 0O00E 00 OO0 00 0o
3C8Te 0003 00 00 00 01 Cmd Reference Mumber = 00; Task Attribute = SQ; AddCDBLen = O; Wirite Data;

For traces containing SAS/SATA traffic, the Details Pane has two magjor tabs: the Inspector tab
and the Dword tab. See “Dword View” on page 300 for information on the Dword tab for SAS
SATA. For traces that do not contain SAS/SATA traffic, no Dword tab is displayed. For traces
containing PCle traffic, aLaneView tab is displayed. See “LaneView” on page 302 for
information on the LaneView tab for PCle. For traces containing no SAS/ SATA or PCletraffic,
the Details Pane shows the Inspector tab only. The Inspector, Dword, and LaneView tabs are
sometimes referred to as “views'.

Inspector View

Thelnspector view showsyou adetailed interpretation of all the raw dataof an event. It showsall
the data interpreted in the most detail possible with Xgig TraceView. You are aways viewing a
single event from the spreadsheet display within the Inspector view. To change events, select a
new event in the spreadsheet display.

Inthe Inspector view, three different tabs are available for event data. Select the tab at the left to
change the view. If al three tabs are not visible, increase the size of the Details Pane to see all
three tabs. The three tabs are briefly described bel ow.

For the PCle protocol, the Inspector view displays the bytes for all the lanes, but it decodes only
one lane for ordered sets, the lane selected in TraceView's toolbar. The decoded lane bytes are
black, while the undecoded lanes are gray. The Inspector view tabs show one byte per lane per
line for ordered sets and four bytes per line for DLLPsand TLPs.
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For the PCle protocol, the Hex column in the Inspector view highlights comma characters and

sync bits, and it displays electrical idles and other special characters as shown below.

Table 21: Hex Values for PCle

Hex Column

Description

AA

BC
2D

2D

2D

2D

2D (italic)

__(underscores

(blank)
??

2 hex digits with a white background represent a regular
8B character.

K character at Gen 1/2

Geng3 Start of an Ordered Set Block : The 2 sync bits are
represented with the background (white meaning O, gray
meaning 1), and the byte following the 2 sync bits is
represented by the hex number, i.e. 2D.

Gena3 Start of a Data Block with sync bits 10. Note that
the Data Block sync bits are not shown in the inspector
window, they are only shown in the LaneView.

Gen3 Sync bits 11 at the beginning of a block: This is a
sync bit error.

Gen3 Sync bits 00 at the beginning of a block: This is a
sync bit error.

Gen3 scrambled data after sync bit errors (the data was
not descrambled, it is what appeared on the wire).

Electrical Idle
No Data captured

Gen 1/2 Code Violation or Loss of Sync (not used for
Gen3)

Gen 1/2 10B data that was not descrambled, so we don't
know the representation in 8B.

For non-OS events in the PCle protocol, the Inspector view displays four bytes per line. Also,
Gen2 TLPs are shifted by one byte position so that their content is DWORD-aligned, and Gen3

TLP and DLLP packets on 8x lanes are shifted by four bytes when they start on lane 4.

General Tab (default)

Shows the hex values for the data and a general interpretation of the data for the protocol being
used. Error datais flagged and the ASCII equivalents of the hex data are shown. The General tab

provides 'fly-over' help that expands the description of the elements found in the event. For

example, if you pass the cursor over 'SOF = SOFi3' a pop-up window will display 'Start of Frame
= Start of Frame Initiate Class 3.' To disable the display of tooltips, right-click anywherein the
Interpretation pane, and select Tooltips > Disable.
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Figure 137: Inspector View, General Tab

= Index | Hex | Irterpretation Il Ercr [l s
S FC 0001 BC BS 56 56 SOF = SOFE, VY
¢ FCH 0001 06 00 00 E1  Retl = FC4Cme: D_ld = OOODET: . .a

~— FCH 0002 00 00 00 01 CS_CTL =00; S_ld = 000001;
E FCH 0003 08 23 00 00 Type=SCSIFCP, RMIOK =0X 5 _C=5_C_| F_S; E_S; TSI, R
= FCH 0004 E7 00 00 00 SEQ_|d =57, DF_Ctl = Mo Opt Header; SEQ_Cnt = 0000; w. ..
FCH 0005 07 BB FF FF O¥_|d=07AB; RX_ld = FFFF, L. .
FCH 0008 00 00 08 00 PARA =00000300;
— 8C8Ic 0001 00 00 00 00 LUM=0000;

3C5Ic 0002 00 00 00 oo

SCSIc 0002 00 00 00 01 Cmd Reference Number = 00; Task Attribute = 2Q; AddCDBLen = 0; Wiite Dats;

1]
[it]
=

10 Bit Tab

This tab shows the hex values for the data and a bit-by-bit display of the encoded 40G datain
10-bit increments. Errors are flagged and the K/D symbols calculated for the data are shown. The
10-Bit tab is generally used when you are trying to debug physical equipment problems. The
10-Bit column will be blank if the datais unavailable.

For the PCle protocol, the 10-Bit tab contains the hex values of the encoded data, errors, and K/D
symbolsfor the datafor traceswith PCle events at 2.5 and 5.0 GT/s, which have 8B/10bit physical
layer encoding, respectively.

For the SAS/SATA protocols or for 8Gbps Fibre Channel traces, the 10-Bit tab will contain a
column showing the scrambled form of the data. This column displays only when the original data
isin scrambled form. For 8Gbps or 4Gbps traces captured by the 8Gbps Fibre Channel blade, the
scrambled data are only generated if the descrambler ison during capture. If the Link Speed is set
t0 8.5000 Gbps Fibre Channel or 4.2500 Gbps FC (scrambling On) during capture, the
scrambled datais generated and the scrambled form will display in the 10-Bit tab.

66 Bit Tab

The Inspector 10 Bit tab has been replaced by a 66 Bit tab for all 16G FC and 32G FC traces, for

25GigE traces, for all 10GigE traces captured using Xgig1000 10G ports, and for all 10GigE 40G
traces captured using the X gig1000 40G ports. The 66 Bit tab displays 66B transmission words for
all 66B events.

The 66B column displays the raw 66 bits in hexadecimal form where the first hex digit represents
the 2-bit Sync field, and the following 16 hex digits represent the following 64 bits. The
hexadecimal value captured for each 66 bit event isthe user-friendly representation of these events
as shown in the protocol specifications. The value is captured after de-scrambling and
bit-swapping each field individually. Note that for Sync Error and Block Type Error 66-bit events,
each byte within the 66 bitsis being bit-swapped individually.

You can change the 66bit data representation in the 66B column by selecting one of the following
menu options from the View > Data I nspector > 66 Bit Representation:

e Display Bit-Swapped Fields (Hex): All thefieldsin the 66 bit transmission words are
bit-swapped before being presented to the user. The 66 bits are represented by 17
hexadecimal digits where the first digit represents the 2 Sync bits. Thisis the default
behavior.
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» Display Bit-Swapped Fields (Binary): All thefieldsin the 66 bit transmission words are
bit-swapped before being presented to the user. The 66 bits are represented in binary mode
by 66 bits, where the first 2 bits are the Sync bits.

» Display In Transmission Order (Hex): The 66 bits are presented in the order they were
captured on the wire without being bit-swapped. The 66 bits are represented by 17
hexadecimal digits where the first digit represents the 2 Sync bits.

* Display In Transmission Order (Binary): The 66 bits are presented in the order they
were captured on the wire without being bit-swapped. The 66 bits are represented in
binary mode by 66 bits, where the first 2 bits are the Sync bits.

The Interpretation column decodes each field of the 66 bits according to the spec. If afield
contains avaluethat isinvalid according to the specification, it is marked with (Unexpected Value
Found). For example, if a Control field hasthe value 0x7C, it is decoded as follows:

Control = 0x7C (Unexpected Value Found);

Thisway, the user can find which specific field of a 66-bit event made the hardware mark it with
an error. Thisis especially important for the “Control” field which can be found up to 8 timesina
66-bit event, the decodes tells you which occurrence of the Control field triggered the “Control
Code Error” as generated by the Xgig hardware.

Since every linein TraceView's grid displays one 32-bit word, or multiple 32-bit words. 66B
events map to two 32-bit words. Inspector view displaysthe full 66B event on the line of thefirst
corresponding 32-bit, and a text message on the next line telling the user to look at the previous
linefor the full 66B event. So, for aBB_SCr-Idle 66B transmission word, TraceView displays the
full 66B transmission word in the Inspector window 66B tab for the BB_SCr line. Then, for the
Idleline, the Inspector view’s 66B column tells the user that this DWORD is the second half of a
transmission word, look at the previous line the full 66B transmission word.

For frames, Inspector view’'s 66B column displays all the 66B words that are part of the frame. If
the frame is truncated, it displays how many transmission words have been truncated. Misaligned
truncation points are re-aligned by truncating the frames at the 66B transmission word boundaries.

The 66B tab aso handles rep-counted primitives. The Interpretation column lists how many
primitives have been rep-counted in the Transmission Word.

When afilter is applied on a capture, the 2nd half of atransmission word can be missing. In that
case, the 66B displays a message to that effect, and it omits displaying the full 66B transmission
word. The same issue can happen at the end of a trace where the second half of atransmission
word is not captured.

The Errors column displays the full list of all the errors detected for the 66B events.

The Control/Data Characters column displays the 64B form with comma characters, asvisiblein
the Events view Side A/B columns.

The Inspector View’s General and Tree tabs show the 64-bit form with comma charactersin the
Interpretation column. The Hex column shows the hexadecimal representation of the 64 bits.
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Using the Details Pane

Sync Tab

The Sync tab is shown for PCle traces with Gen 3 PCle events at 8.0 GT/s. This tab showsthe
sync hits for ordered set events. However, the Sync tab refers you to LaneView for other Gen3
PCle events, such as packets and non-OS events because the Inspector does not display these

events as one byte per lane per linelike it displays OS events. However, LaneView displays al
events as one byte per lane per line, so it is more appropriate to look at sync bits for all events.

Tree Tab

Shows the tree structure of the data when mapped to the protocol interpretation being used. You
can see the structure of the frame and values associated with all protocol elements discovered
within the frame. For example, the display of a Fibre Channel frame shows the start of frame type
derived from the SOF value, end of frame valuesincluding CRC, aswell as the interpretation of
fields within the header. If you click one of the elements in the tree structure, the corresponding
hex datawill highlight as well.

The Tree Tab is composed of two areas which can be resized as needed. The left portion showsthe
tree view of decoded protocolsfor the current event. Theright portion showsthe hex valuesfor the
event and their ASCII or EBCDIC representation. The hexadecimal area can beresized for a
display of anywhere between 4 and 32 bytes of data per line. Move the slider in the middle of the
paneto resize the two areas. The Index values change as the dlider moves, showing more or less of
the hex data on each line.

Figure 138: Inspector View, Tree Tab

o :'g---Fil_Jre Channel Frame :-A-_I |ndEHl Hex A |

% i i S0F = 0x<BCBSSESE  SOFi3 DOOD |BC BS 56 56 07 00 OO0 OL 00 00 00 Ed [auWV....... a =]

© | - Fibre Channel Header oooc |og 98 00 00 FF 00 00 00 07 79 FF FF |.~....... V..

= . CCRCH = 007 FC4Status 00lE |00 00 00 00 00 OO0 00 00 00 00 00 00 f.._.........

u:| 7

B el kT - -

E ©5 CTL = Ox00 i oozc |70 00 0& 00 00 00 00 0A 00 00 00 00 fp... ...

= 4?| S ld = Dx0000E4 _’|—I 0048 |29 00 03 00 00 OO0 FF F3 35 3E D3 AD |i1...... GE=l-
Creating Columns From Inspector View Fields
You can drag and drop any field from Inspector view to the column header row of one of the other
gridsto create acolumn in that grid.
Context Menu Options for Inspector View
Theright-click menu in TraceView is context-sensitive. The following features are available in the
tabs of Inspector view.
Copy All Columns
To copy the text from the Inspector pane into tab-separated multi-line text format, right-click in
the pane, and select Copy All Columns from the context menu. You can paste thisinto atext
editor. Thisoption does not copy the Errorsor ASCII columns. Note that the ASCII columnisonly
found on the General tab. This option is available for al three tabs.
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Description

To display tooltip information for afield in adialog box with a hyperlink to the protocol
specification document, right-click afield, and select Description. An example is shown below.
This option is available for the General and Tree tabs.

Description =)

This field indicates the maximum time the datagram is allowed to remain in the intemet system. K this field contains the -
walue zero, then the datagram must be destroyed. This field is modffied in intemet header processing. The time is
measured in units of seconds, but since every module that processes a datagram must decrease the TTL by &t least one
even if it process the datagram in less than a second., the TTL must be thought of only as an upper bound on the time a
datagram may exist. The intention is to cause undeliverable datagrams to be discarded, and to bound the madmum
datagram lfetime. = 128

m

hittp -/ www fags.org/fes/fe 791 Html INTERNET PROTOCOL -

Show/Hide Off Field Values

To show or hide 0-valued bit fields in the General tab of the Inspector pane, right-click in the
Interpretation column, and select Show/Hide Off Field Values from the context menu.

Alias

To add, delete, or manage aliases, in the General and Tree tabs of the Inspector pane, right-click in
the Interpretation column, and select Alias from the context menu. Then, select the desired action
from the drop-down menu.

Field Information

To show the offset, length, and value of afield and the different names used by the field
throughout the application in the General and Tree tabs of the Inspector pane, right-click afield,
and select Field Information from the context menu.

Quick Find/Filter/Hide in Events View

You can access the Quick/Find/Filter/Hide dialog box and search for datain the events grid based
onfieldsin Inspector View.

Creating a Template For a Field

You can create atemplate based on afield in the Interpretation column of the General tab or the
Tree view of the Tree tab using the Create Template For This Field context menu option. This
option is available for the General and Tree tabs. Selecting this option creates a template that
includes the current field and any other fields required to reach this field.

Thistemplate is suitable for use as atrigger in TraceControl. Creating a template based on afield
can be beneficial if you want to trigger on an event but do not want to create the template from
scratch. You can insert atemplate based on afield into the template User Library tree for
TraceControl, TraceView, Maestro BERT, or Maestro Jammer.

To create atemplate from afield, right-click afield, and select Create Template For This Field.
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The following is an example of atemplate created to search for a specific IP Source Addressin a
VLAN frame. The template matches afirst EtherType = 0x8100 for the VLAN header, then a 2nd
EtherType=0x0800 for the I P header, and then the IP Source Address.

Figure 139: Create Template For This Field Dialog Box

%5 Frame Editor g@

Decode Switches

Index | Hex _* |l = Data Link Control {DLC)
oL 00aooa WO Destination
DLC 000001 3 ¥ X 3 Source
D 000002 (XK X XX EX +]- EtherType = 0x8100 IEEE 802.1Q Wian
DLC 000003 (¥ 33X 81 00 = IEEE 802.10 (VLAMN)
W T O EE XX 08 00 PCP
| PR +- CFl
vy WY KE XK +- WID
ooz |[EoiEE T EE 28 +- EtherType = 0x0800 IP
4 153 ¥X X X -|- Internet Protocol (IP)
K H ME OEY +- Verzion
HE M ME EX HL

+- Type OF Service

o1
;La g e e owx wx Total Length
rld s bt o o wxx Identification
rid i i 4 . 4 +- OF
Eld 07 XX XX XX XX 4 MF
Pld | 08 |Hx 3 K HX FragmentCffzet
Fld 000009 |¥¥ XX XX XX Time To Live
f_d ', h}i & Ak }s}& E +- [P Protocol
;i: ( g ﬁ ﬁ i Header Checksum
rld MW MW MM 3 Source Addrezz = 185216314048
Eld FE e+ 4 5 4.4 Destination Address
£id ¢ 15 %X X X¥ XX Payload
Pld 000016 |[¥¥ XX XX XX j
Copy | Exit L

To manually define the frame, type hexadecimal values directly into the center column of the
window. To set individual bitsin any field, double-click the hex entry to open the Binary Editor. In
the hex view, partially defined hex characters appear as question marks: x001=?

You can also apply decode switches (if available for the template) by using the Decode Switches
menu at the top of the dialog box. For more information on the Decode Switches menu in this
editor, see “Decode Switches Menu” on page 299

Once you have finished editing the template, click Copy, then paste the template into the desired
product’s template User Library tree by selecting Paste from the context menu.

Editing a Frame

You can edit the contents of aframe. The Edit Frame option is available for the General and Tree
tabs. This option provides an editor that allows you to manually edit the header and the payload of
aframe, apply decode switches (if available), and recal culate the CRC and Checksum values. You
can use this option to gauge the effects of payload values on CRC and Checksum values and to

create aframe template for use in Maestro BERT or Maestro Jammer’s template User Library tree.

The example below isa SAS Open frame. For this type of frame, the editor shows the computed
hashed source/destination field values as the user modifies the Source/Destination addresses. Note
that the software has recal culated the CRC.
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Figure 140: Edit Frame Dialog Box SAS Open Frame

@ Frame Editor g@
Frame Size 40 5: Bytes
Index JHe.x L; - Open Address
+-S0OF = 0xBC181EE81 SAS SOAF
+- Initiator Port = 0x1 On
+- CProtocel = O0Ox1 SSP
+- S0AF Type = 0x1 Open Address
- Featurez = 0Ox0 Off
+- Connection Rate = 0x9 3 Gbps
IntTag = 0x0002
SAS Dest Addr = Seagate:30:858:81
[-Hashed Dest = 0xCC2239 |
SAS Src Addr = Adaptec3C.a400
[-Hashed Src = OxDACEZ8 |
Source Zone Group = 0x00
Path Block Cnt = 0x00
1 ARB WaitTime = 0 us
Mare Compatible Features = 0x00000000
-I- End Of Frame
[-cRc = oxgcec7#1s icerrect) |
LJ EQF = 0xBC18579F SAS_EOQAF

Recalculate CRC(s)/Checksumi(s) J

Copy Bt |

The frame size isindicated at the top of the window. You can adjust the frame size within the
limits defined by the protocol and frame content.

To manually define the frame, type hexadecimal values directly into the center column of the
window. To set individual bitsin any field, double-click the hex entry to open the Binary Editor. In
the hex view, partially defined hex characters appear as question marks. xo001=?

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 window.

Decode Switches Menu

Some templates allow you to specify decode switches. If the template you are creating 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.

The Decode Switches menu isintended to help you create a user-defined template. When
creating a User 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. For more information about decode
switches, see “Decode Switches’ on page 351.
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Once you have finished editing the template, click Copy, then paste the template into the desired
product’s template User Library tree by selecting Paste from the context menu.

Dword View

The Dword view isonly available for traces containing SAS/SATA traffic. This view shows each
32-bit Dword interpreted in its own row. The Dword view shows all the Dwords of an event asthe
Inspector does, yet considers each as an event on its own; all ports Dwords are interlaced as
individual events asin the main spreadsheet. This provides for better timing comparisons between
traffic on different ports. In addition, the Dword view shows all captured Dwords, whereas the
main spreadsheet does not show unimportant Dwords such as SATA_HOLDs or Scrambled Idle
Dwords.

Dword view shows optical OOB events for 12G SAS when devices are connected with optical
cable. Dword displays OOB_IDLE rather than DC_IDLE for optical OOB.

By default, the Dword view and TraceView main event grid are synchronized and Sync Scroll
Grid button isturned on. Press the Sync Scroll Grids button to toggle between synchronizing the
grids and having the grids scroll independently.

Several options are available for the display of adata columnin Dword view. Right-click a data
column header, and select the type of display. Data can be displayed in 10 Bit Data, KChar,
Scrambled Data, Hex, or ASCII format. You can insert acolumn if you need to display the datain
two or more formats within the grid. See “Insert New Column” on page 274 for information on
inserting a new column in Dword view.

You can enlarge or reduce the size of the font in the Dword view by using the ®, and = zoom
buttons.

Figure 141: Dword View

5 [con | Bookmark | mmssms_usns Red | DTPort | count | sas portir 1,1 SAS Port( 1.2)
'g' PR 00:00.715_670_288 0013 1 RROY [NORMAL]
o FR 00:00.715_670_583 g.107 {1 DOWE (HORMALDj
2 Fr 00:00.715_670_623 0,040 3 CLOSE (NORMALD;
= FR 00:00.715_676_511 5213 3 CLOSE (NORMAL);
- R 00:00.715_676_770 6147 1 EE e e e st
5 [FR 00:00.715_676_783 0.013 [l ooo: = Port; STP; Open Address; 1.
3 FF. 00:00.715_676_796 a3 { 001: SAS Dest Addr = OxE000447269765532; H
O R 00:00.715_676_504 0233 1
— Fr 00:00.715_676_810 0.3 1 002: 69 76 65 32
FF, 00:00.715_676_817 03 1 ooo: ] Address; 2 Gbhpsy Init Tag =
FF. 00:00.715_676_823 a3 {4 003: SAS Src Addr = 0xS001000045424131; Ha

The Dword view has some of the same capabilities as the main spreadsheet view. You can insert or
delete columns, and you can set the type of display for some columns. For example, in the
timestamp field you can set the time as Calendar Time, Time Relative to Capture, or Time
Relative to Event by clicking the right mouse on the column. Bookmarks are supported within the
Dword view. There is abookmark column in which you can enter a bookmark name. See
“Working With Columns’ on page 261 for more information on column functions. See
“Bookmarks’ on page 216 for more information on using bookmarks.

For non-SAS/SATA captures, the Dword view is unavailable. For mixed protocol traces such as
SASand FC, only the SAS ports will appear in the Dword view. Note that Dword view is not
available for traces converted from Bus Doctor or I-tech formats.
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The display of the Dword tab is based on current port selection. If amixed protocol domainis
opened, if you select a port group with only FC/GE ports the Dword tab is hidden. If the selected
port group contains at least one SAS port, the Dword tab is visible. The tab will display or
disappear as you change the ports that are sel ected.

Show EBCDIC/ASCII Representations

By default, the hexadecimal values of each word are also shown, interpreted as ASCII characters.
The ASCII charactersdisplay in the last column of the General and Tree tabs. You can change the
display of thislast column to EBCDIC format. Hex values will be interpreted as EBCDIC
characters.

To change the representation, select View > Data Inspector > Show EBCDIC character set.
Select View > Data Inspector > Show ASCII character set to return the display to ASCI|
characters.

Find/Filter/Hide in Dword View

Quick Find/Filter/Hide operations can be performed in Dword view, athough they are more
limited than the Quick/Find/Filter/Hide operations available from the main spreadsheet display.
Only Field or Fixed hex options are available in Dword view. See “Quick Find” on page 204 for
more information on using Quick Find/Filter/Hide. Activating the Quick Find/Filter/Hide dialog
box for Dword view is the same as main event view. Double-click arow in the Dword view and
the Quick Find/Filter/Hide dialog box will appear with contents matching the row.

A filter or hide operation from the main spreadsheet does not affect the Dword display. All
Dwords within the trace remain in the display when afilter/hide operation is performed.
Conversely, afilter or hide operation from the Dword spreadsheet does not affect the main
spreadsheet display. All events within the trace remain in the main spreadsheet display when a
DWORD filter/hide operation is performed. For example, if you hide OOBs in the main event
view, the Dword view will continue to show OOBs.

Wordsin aframe are treated as just hex values when using Find/Filter/Hide in the Dword view. If
you double-clicks on an SOAF in the Dword view and filters for the SOAF then al hex values
matching the SOAF will be selected when the filter is applied rather than showing all frames that
match with an SOAF.

Filtering can also be performed on the Dword view by setting up a port group to limit the number
of portsthat will display. See“ Setup Port Groupings’ on page 199 for more information on setting
up and using port groups.

Show Frame Word Offset

When this context menu option is selected, athree-digit decimal word offset is shown at the
beginning of each Dword view line belonging to aframe.
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LaneView

LaneView isvisible only for PCle traces. Thistab displays one byte per row per lane. It showsthe
data by lanes, and there is a column that shows how many lanes are in the trace. LaneView aways
shows the data column wide enough to show contents for x8 traffic. LaneView displays decodes
corresponding to the selected column for ordered sets. Decodes for ordered sets are displayed only
on the row on which K character occurs for the selected lane. Contents of the selected column will
be highlighted and other columns are grayed out. Lane view displays D chars, K chars, electrical
idles, no data, and code violations. Gen2 Unknown OS events are shown in LaneView instead of
Inspector because the Inspector view is not able to decode misaligned lane events.

To synchronize LaneView and the TraceView main event grid, click the Sync Scroll Grids button
in TraceView's toolbar. Use this button to toggle between synchronizing the grids and having the
grids scroll independently.

Several options are available for the display of adata columnin LaneView. Right-click a data
column header, and select the type of display. Data can be displayed in 10 Bit Data, KChar,
Scrambled Data, Hex, or ASCII format. You can insert acolumn if you need to display the datain
two or more formats within the grid. See “Insert New Column” on page 274 for information on
inserting a new column in LaneView.

You can enlarge or reduce the size of the font in the LaneView by using the #, and = zoom
buttons.

Figure 142: LaneView

'5 lcon | [+] quanes| Buukmark| gs.ms_us_ns_ps (Rel)| Delta Time | Count | Side A Side B PCle Host(1,1,1)
7] Beg
a l25Te
L RsTh x4 00.001_000_798_1  0.798_1 1 00 TCO; Default/Untransiated; L
= [25Tp x4 00.001_001.596 2  0.798_1 1 00 Dev = 0x00; Fct = Ox0]; Tag
2 25T x4 00.001_002 394 3 0.793 1 1 4C Bi-directional data structur
2 P5Th x4 (00.001_003_192_3 0.798_1 1 00 LCRC = OXFB5CE3AS (Correc
E 25T x4 00.001_003_990_4 0.788_1 1 5C END;
C 25Tp x4 00.002_000_000_0 996.009_5 1 FE
B ojesTe x4 00.002_000_798 4  0.798_4 1 oo
—[25Tp x4 00.002_001_596_8  0.793_4 1 0o
25Tp x4 00.002_002 3952 07958 4 1 ELY
LaneView has some of the same capabilities as the main spreadsheet view. You can insert or delete
columns, and you can set the type of display for some columns. For example, in the timestamp
field you can set the time as Calendar Time, Time Relative to Capture, or Time Relative to
Event by clicking the right mouse on the column. Bookmarks are supported within LaneView.
Thereisabookmark column in which you can enter a bookmark name. See “Working With
Columns” on page 261 for more information on column functions. See “Bookmarks’ on page 216
for more information on using bookmarks.
Show EBCDIC/ASCII Representations
By default, the hexadecimal values of each word are also shown, interpreted as ASCI| characters.
The ASCII charactersdisplay in the last column of the General and Tree tabs. You can change the
display of thislast column to EBCDIC format. Hex values will be interpreted as EBCDIC
characters.
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To change the representation, select View > Data Inspector > Show EBCDIC character set.
Select View > Data Inspector > Show ASCII character set to return the display to ASCI|
characters.

Find/Filter/Hide in LaneView

Quick Find/Filter/Hide operations can be performed in LaneView, although they are more limited
than the Quick/Find/Filter/Hide operations available from the main spreadsheet display because it
can only search on the information of a single row. When an event spans multiple rows, like a
packet, it is not possible to search for a specific field of the packet. You must use the main event
view instead. LaneView allows searching for K chars and sync bitsin one lane, in any lane, or in
al lanes. LaneView also allows you to search on the "Event Type", "Ordered Set" or "Non-OS"
type when all the lanes are synchronized together. Thisview also supports several other fields, like
"Count”, "Port, and "Errors/Warnings'.

Only Field or Fixed hex options are available in LaneView. See “Quick Find” on page 204 for
more information on using Quick Find/Filter/Hide. Activating the Quick Find/Filter/Hide dialog
box for LaneView isthe same as main event view. Double-click arow in the LaneView and the
Quick Find/Filter/Hide dialog box will appear with contents matching the row.

A filter or hide operation from the main spreadsheet does not affect the LaneView display. All
Dwords within the trace remain in the display when afilter/hide operation is performed.
Conversely, afilter or hide operation from the Dword spreadsheet does not affect the main
spreadsheet display. All events within the trace remain in the main spreadsheet display when a
DWORD filter/hide operation is performed.

Words in aframe are treated as just hex values when using Find/Filter/Hide in LaneView.

Filtering can also be performed in LaneView by setting up a port group to limit the number of
portsthat will display. See* Setup Port Groupings’ on page 199 for moreinformation on setting up
and using port groups.

Show Frame Word Offset

When this context menu option is selected, a three-digit decimal word offset is shown at the
beginning of each LaneView line belonging to aframe.
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Using the Traffic Summary Pane

The Traffic Summary pane shows metrics of errors, OOB events, speed negotiation events,
primitives, ordered sets, and framesin a hierarchy. There is one Traffic Summary panel per
physical layer protocol. If atrace contains Traffic Summary data for more than one protocol, the
panel will contain atab for each protocol.

Traffic Summary | €] (K] | By "_; '

Metric

-

[#){ Errors Found by Hardware
[} 0B
IEI- Speed Megotiation

[l Deiraibivas

[ FC| 34s /5aTA

For each panel, you can expand or collapse the tree to see the counts at different levels of
granularity. For each of the metrics, the count for each port is shown in a separate column.

Traffic Summary datais generated on the blade when the trace is captured. The Traffic Summary
dataremainsin the hardware aslong as the trace dataremains in the hardware. When you extract a
subsection of the trace, the relevant traffic summary datais also extracted. Only traces captured
using Xgig Analyzer 4.3 or higher for SAS/SATA and 4.5 or higher for Fibre Channel will contain
the Traffic Summary data. If the trace does not have Traffic Summary data, the Traffic Summary
pane will not display and the Traffic Summary option in the View menu will be grayed out.
Traffic Summary data capture is supported for 6G and 12G SAS/SATA traffic and for Fibre
Channel traffic captured on an 8G Xgig blade, a 16G Xgig5000 blade, or 16G ports on Xgig1000
systems.

You can select acell in the metrics grid and use the toolbar controls to navigate to any occurrence
of that event. You can also go to any arbitrary occurrence just by typing the number of the
occurrence in the toolbar. When you navigate to an event, both the main decode grid and the
Dword grid will be scrolled to the point of time at which that event occurred.

Use the Show Pane option from the View > Traffic Summary menu to show/hide the Traffic
Summary pane.

Two examples of the TraceView main window are shown below. Figure 143 shows a SAS/SATA
trace. See “ Traffic Summary SAS/SATA Counters’ on page 310 for a description of Traffic
Summary SAS/SATA metrics. Figure 144 shows a Fibre Channel trace. See “ Traffic Summary
Fibre Channel Counters’ on page 323 for a description of Fibre Channel Traffic Summary metrics.
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Figure 143: Traffic Summary Example for SAS/SATA
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Figure 144: Traffic Summary Example for Fibre Channel
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Figure 145 shows the toolbar and Figure 146 shows the menu items available when you select
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Traffic Summary from the View menu of TraceView. Select Show Pane from the Traffic
Summary menu to show the Traffic Summary pane. See Table 22 for adescription of all controls.

Export to CSV

\

Figure 145: Traffic Summary Toolbar
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Figure 146: Traffic Summary Menu Options
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Table 22: Button and Menu Item Controls for Traffic Summary Pane

Button

Menu Item

Description

0

Export to csv file

Produces a Traffic Statistic Summary as a Comma Separated Value (.csv) file. This
report contains all possible metrics and columns. CSV files can be imported to
Microsoft Excel.

&)

HTML Report

Produces a Traffic Statistic Summary as an HTML report. The report contains all
possible metrics and columns. Links are available in the report to review metrics that
are either up or down within the metric hierarchy.

&F

Show columns by
ports

Controls the columns displayed for all metrics. Show columns by ports will show the
counts by port only. For example, Link -1 SAS Port(1,1,1) and Link -1 SAS
Port(1,1,2).

Show columns by
links

Controls the columns displayed for all metrics. Show columns by links will show the
counts by link only. For example, Link -1.

Show columns for
ports and links

Controls the columns displayed for all metrics. Show columns by ports and links will
show the counts by both ports and links. For example, Link -1 SAS Port(1,1,1), Link
-1 SAS Port(1,1,2) and Link -1.
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Table 22: Button and Menu Item Controls for Traffic Summary Pane (continued)

Show all the sub-categories of metrics that are displayed for this type of metric. If
there are no branches in the tree for the currently selected metric or the branches are
already displayed, the button is grayed out.

Hide all the sub-categories of metrics that are displayed for this type of metric. If there
are no branches in the tree for the currently selected metric or the branches are not
displayed, the button is grayed out.

Hide zero entries Show/hide all metrics that have a value of zero.

These controls allow you to go to the previous (back arrow, Shift +F11) and next
(forward arrow, F11) occurrence of the event. If the value of the metric is zero or

<

z 4 navigation is not allowed, the buttons and menu items are grayed out. If the current
location is the first/last occurrence, the back/forward button and previous/next menu

) item are grayed out.
Go to previous

occurrence Shift The selection box in the toolbar, called the Event Number box, allows you to select
+F11 the number of the occurrence for the currently selected metric and syncs the main
Go to next grid to that location in the trace. The total number of occurrences is indicated after the
occurrence Event Number box, and this maximum value changes based on the number of

F11 occurrences for the current metric. To enter a value, place the cursor in the field, type

in the value, and press Enter. If the value of the metric is zero or navigation is not
allowed for this counter, the selection field is grayed out. See “Navigating to Events
Using Traffic Summary Counters” on page 308 for more information on navigation.

Find : Errors Found by Hardware

The Find: field lists all Traffic Summary counters in alphabetical order. If you know
the name of the counter, select the counter name from the list in the pull-down box
and press Enter. The row containing the selected counter is displayed and
highlighted.

-

Navigating to Events Using Traffic Summary Counters

Asdescribed in Table 22, “Button and Menu Item Controls for Traffic Summary Pane,” on

page 307, there are several different ways of navigating to an event. To start navigating, first make
sure you have selected a cell (counter) within the Traffic Summary display. The valid events to
navigate to are always bounded by 1 asthefirst event and by the count value aslisted in the Traffic
Summary pane for the counter. The current number of the event is displayed in abox in the
toolbar, called the Event Number box, between the triangle-shaped arrow buttons; the total number
of eventsisindicated with the text “of {nn}” where nn isthe total number of events.

If acounter value is zero, the navigation features are disabled. If you enter avalue in the box that
is greater than the counter value, you will go to the last occurrence of the event.

Navigating to Events With No Repeat Counts

For events that do not have repeat counts, such as frames, the events for the counter are numbered
consecutively asthey are discovered in the trace, and you can navigate to each numbered event by
using the triangle-shaped arrow buttons in the toolbar, shortcut keys (Shift +F11 and F11), or by
entering the event number in the box between the forward and back arrow buttons. Many primitive
events are also numbered and listed in this way.
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Navigating to Events With Repeat Counts

In TraceView, some events that can repeat consecutively many timesin atrace are displayed asa
single event with arepeat count. The display in Traffic Summary view is slightly different for
events that have repeat counts. See Table 23 for alist of these events. For these events, each
occurrence represents arange (a number of repeated events greater than one). For example, if the
primitive event repeats 55 times, then the second value that you can navigate to is the numbered
event 56, which isthe start of another series of that event with a different location in the trace. All
events are counted, but for navigation you can only go to the start or end numbers for repeated
primitives.

When navigating using “next occurrence” or “previous occurrence” controls, the count numbers
displayed are slightly different depending on the direction you are navigating. Since each
consecutive occurrence represents arange, you will go to the event corresponding to number at the
top of the range when navigating down (next occurrence) and you will go to the event
corresponding to the number at the bottom of the range when navigating up (previous occurrence).
The simplified example below shows how navigation and event numbers in the Event Number box
change based on the direction of navigation.

Assume that the counter value for aprimitive is 100, and there are four distinct occurrences of the
repeated primitive within the trace. The first occurrence repeats 10 times (range 1-10), the next 20
times (range 11-30), the next 30 times (range 31-60), and the last 40 times (range 61-100). The
Event Number box will display 1 when you initialy select the counter, and the sequence of
numbers as you navigate down are 1, 11, 31, and 61. When you navigate using next occurrence,
the Event Number box will show 11, and the current location is the start of the next occurrence of
the primitive with arepeat count. Navigating again using next occurrence, the Event Number box
will show 31. If you enter anumeric value for navigation greater than or equal to the counter value
(100), you will go to the last occurrence. If you enter a numeric value for navigation less than or
equal to the counter value (100), you will go to the first event that starts the occurrence. For
example, if you enter 55 you will go to the third occurrence of the repeated primitive, which in this
example starts at count 31.

When you reach the end of the number of occurrences and reverse the direction of navigation, the
navigation numbers and the exact location that navigation takes you to will change. When
navigating up, the next number is now the highest value in the range. Using the same example,
when you navigate up (previous occurrence) the sequenceis asfollows: 61, 60, 30, and 10. You
can therefore navigate to the beginning or end of each repeated primitive sequence, depending on
whether you start from the top or the bottom of the list of occurrences.

Table 23: Primitive and Other Events with Repeat Counts

SAS/SATA Primitive | SAS/SATA Primitive | SAS/SATA Primitive

Events Events Events Other Events

ACK NOTIFY SAS_SOAF Code or Disparity Error

AIP OPEN_ACCEPT SAS_SOF Framing Error

ALIGN OPEN_REJECT SATA_CONT Loss of Sync
CREDIT_BLOCKED SAS_EOAF SATA_DMAT Primitive Error

DONE SAS_EOF SATA_EOF Multiplexing Alignment Error
MUX SAS_ERROR SATA_ERROR Fibre Channel Ordered Set
NAK SAS_RRDY SATA_SOF
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Traffic Summary SAS/SATA Counters

The major categories of metrics in Traffic Summary are summarized below.

Errors found by Hardware
This category includes al errors found by the Xgig hardware, including any connection
conflicts.

ooB
This category includes metrics for all OOB events except Speed Negotiation events.

Speed Negotiation
This category includes metrics for all Speed Negotiation events.

Primitives
This category includes metricsfor all primitives within SMP, SSP, or STP connections, aswell
as all SAS/SATA primitives that are not connection-oriented.

Connections

This category includes connection counts. Counts are categorized, based on the open protocol,
as SSP, STPR, or SMP connections. The counts are further categorized as accepted or rejected
connections, and rejected connections are categorized by type.

SAS/SATA Frames

This category includes metricsfor all SAS/SATA frames. Thisincludes Address Frames, SSP,
STP, and SMP frames (request and response), all SATA frames, aswell as counts of unknown
frames for each type.

Transactions
This category counts SATA/SSP/ATAPI Exchanges based on the request size.
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Traffic Summary SAS/SATA Error Counters

The following table describes the error counters found by the hardware that are counted in the
Traffic Summary pane.

Table 24: Traffic Summary SAS/SATA Error Counters

Error Counter Description

Errors Found by Hardware A summary count of all errors below. If multiple errors occur on a
single event, it is only counted once by this counter.

Code or Disparity Error Counts all occurrences where a code violation or disparity error is
detected by the hardware.

CRC Error Counts all CRC errors.

Framing Error Counts all occurrences where a frame is abnormally terminated or an
EOF is found outside of a frame.

Loss of Sync Counts all occurrences where there is a Loss of Sync or Loss of
Signal.

Primitive Error Counts all occurrences where a Dword is detected that has a K
character but is not a standard primitive.

Primitive Sequence Error Counts all occurrences where a Primitive Sequence is malformed.

Connection Conflict Counts open collisions when both channels see OPEN address

frames at the same time.

Multiplexing Alignment Error Increments when a multiplexing alignment error occurs. These errors
can occur only when the signal through the port contains two logical
channels. Every other Dword on the physical port must belong to a
single logical channel.
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Traffic Summary SAS/SATA OOB Counters

The following table describes the SAS/SATA OOB counters within the Traffic Summary pane of
TraceView. TraceView usestiming values and other criterion to determine events reported for
speed negotiation using OOB signals.

Table 25: Traffic Summary SAS/SATA OOB Counters

OOB Counters

Description

Valid COM Events

COMINIT/ COMRESET

This counter increments when the timing of the first, second, third, and
fourth D.C. idle time of a received COMINIT/ COMRESET OOB signal
is within the range 255 to 465 ns.

COMSAS This counter increments when the timing of the first, second, third, and
fourth D.C. idle time of a received COMSAS OOB signal is within the
range 700 to 1525 ns.

COMWAKE This counter increments when the timing of the first, second, third, and

fourth D.C. idle time of a received COMWAKE OOB signal is within the
range 70 to 160 ns.

SATA Port Selection OOB

This counter increments when a SATA Port Selection OOB signal is
detected.

Invalid COM Events

COMINIT/ COMRESET (incorrect
timing)

This counter increments when the timing of the second or third or
fourth D.C. idle time of a received COMINIT/ COMRESET OOB signal
is not within the range specified in 255 to 465 ns.

COMSAS (incorrect timing)

This counter increments when the timing of the second or third or
fourth D.C. idle time of a received COMSAS OOB signal is not within
the range 700 to 1525 ns.

COMWAKE (incorrect timing)

This counter increments when the timing of the second or third or
fourth D.C. idle time of a received COMWAKE OOB signal is not within
the range 70 to 160 ns.
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Traffic Summary SAS/SATA Speed Negotiation Counters

The following table describes the SAS/SATA Speed Negotiation counters within the Traffic
Summary pane of TraceView. TraceView uses timing values and other criterion to determine
events reported for speed negotiation using OOB signals.

Table 26: Traffic Summary SAS/SATA Speed Negotiation Counters

Speed Negotiation Counters

Description

Valid Speed Negotiation

Valid SNW-1

This counter increments when the analyzer receives ALIGN(1)
primitives from both ends of a SAS link at 1.5 Gbps during SNW-1
window of the SAS speed negotiation sequence.

Valid SNW-2 This counter increments when the analyzer receives ALIGN(1)
primitives from both ends of a SAS link at 3.0 Gbps during SNW-2
window of the SAS speed negotiation sequence.

Valid SNW-3 This counter increments when the analyzer receives one or more

SAS-2 SNW-3 phy capabilities bits transmitted as COMWAKE OOB
signals during SNW-3 window of the SAS speed negotiation
sequence.

Valid Final-SNW (1.5 Gbps)

This counter increments when a Final-SNW event at 1.5 Gbps is
detected. A valid Final-SNW event is set when the analyzer receives
ALIGN(2) primitives from both ends of a SAS link at 1.5 Gbps rate
during Final-SNW window of the SAS speed negotiation sequence.

Valid Final-SNW (3.0 Gbps)

This counter increments when a Final-SNW event at 3.0Gbps is
detected. A valid Final-SNW event is set when the analyzer receives
ALIGN(1) primitives from both ends of a SAS link at 3.0 Gbps rate
during Final-SNW window of the SAS speed negotiation sequence.

Valid Train SNW

This counter increments when any Valid Train SNW event is detected,
regardless of the speed or parameters set for the speed negotiation.

ATT (Actual Training time) within
spec

This counter increments when an ATT within spec event is detected.
An ATT within spec event is set when the measured value of ATT is
within TLT (Training Lock Time) which is defined to be 28497920 OOBI
or ~18.998613 ms.

RCDT (Rate Change Delay Time)
within spec

This counter increments when an RDCT within spec event is detected.
A SAS device shall send D.C Idle for 750000 OOBI (nominal value =
500 us) during the RCDT phase of a SAS speed negotiation window
time. An RDCT within spec event is set when the measured RCDT
value lies within this range: 492.5 us < RCDT < 507.5 us.

SNTT (Speed Negotiation
Transmit time) within spec

This counter increments when an SNTT within spec event is detected.
A SAS device shall send ALIGN(0) or ALIGN(1) for 163840 OOBI
(nominal value = 109.2 us) during the SNTT phase of a SAS speed
negotiation window time. An SNTT within spec event is set when the
measured SNTT time lies within this range: 102.5 us < SNTT < 117.5
us

SATA 1.5 Gbps speed detected

This counter increments when ALIGN(O) primitives are detected from
host and drive at 1.5 Gbps on a SATA link.

SATA 3.0 Gbps speed detected

This counter increments when ALIGN(O) primitives are detected from
host and drive at 3.0 Gbps on a SATA link.

SATA 6.0 Gbps speed detected

This counter increments when ALIGN(O) primitives are detected from
host and drive at 6.0 Gbps on a SATA link.
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Table 26: Traffic Summary SAS/SATA Speed Negotiation Counters

Speed Negotiation Counters

Description

Invalid Speed Negotiation

Invalid SNW-1

This counter increments when the analyzer does not receive ALIGN(1)
primitives from one or both ends of a SAS link at 1.5 Gbps during
SNW-1 window of the SAS speed negotiation sequence.

Invalid SNW-2

This counter increments when the analyzer does not receive ALIGN(1)
primitives from one or both ends of a SAS link at 3.0 Gbps during
SNW-2 window of the SAS speed negotiation sequence.

Invalid SNW-3

This counter increments when the analyzer receives no SAS-2 SNW-3
phy capabilities bits during SNW-3 window of the SAS speed
negotiation sequence.

Invalid Final-SNW (1.5 Gbps)

This counter increments when the analyzer does not receive ALIGN(1)
primitives from one or both ends of a SAS link at 1.5 Gbps rate during
Final-SNW window of the SAS speed negotiation sequence.

Invalid Final-SNW (3.0 Gbps)

This counter increments when the analyzer does not receive ALIGN(1)
primitives from one or both ends of a SAS link at 3.0 Gbps rate during
Final-SNW window of the SAS speed negotiation sequence.

Invalid Train-SNW

This counter increments when any Invalid Train-SNW event is
detected, regardless of the speed or parameters set for the speed
negotiation.

ATT (Actual Training time) outside
spec

This counter increments when an ATT outside spec event is detected.
The event is set when the measured value of ATT is not within TLT
(Training Lock Time) which is defined to be 28497920 OOBI or ~
18.998613 ms.

RCDT (Rate Change Delay Time)
outside spec

This counter increments when an RDCT outside spec event is
detected. A SAS device shall send D.C Idle for 750000 OOBI (nominal
value = 500 us) during the RCDT phase of a speed negotiation window
time. The event is set when the measured RCDT time falls within this
range RCDT time <= 492.5 us or RCDT time >=507.5 us.

SNTT (Speed Negotiation
Transmit time) outside spec

This counter increments when an SNTT outside spec event is
detected. A SAS device shall send ALIGN(0) or ALIGN(1) for 163840
OOBI (nominal value = 109.2 us) during the SNTT phase of a SAS
speed negotiation window time. The event is set when the measured
SNTT time <= 102.5 us or SNTT time >= 117.5 us.

SATA speed negotiation failed

This event is set when speed negotiation is not successful on a SATA
link.

Phy Reset

SAS Phy Reset

The counter increments when the physical link is reset.
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Traffic Summary SAS/SATA Primitive Counters

All SAS/SATA primitive sequences will only be counted once per sequence. Refer to the
CurrentProtocol Versions.txt document in the installation directory for information on the
SAS/SATA spec. The three primary types of metrics as follows:

* Primitives Outside Connections
These are all primitives that are outside of established SSP, SMP, or STP connections, such as
ALIGNs, OPEN_ACCEPTSs, and CLOSEs.

* Primitives Inside SSP/SMP Connection
Serial SCSI Protocol (SSP) is the foundation for supporting SAS disk drives.Serial
Management Protocol (SMP) is the foundation for managing SAS Expanders. These metrics
count the SAS primitives within SSP or SMP connections, such as RRDY, DONE, and NAK.

* Primitives Inside STP Connection
Serial Tunneling Protocol (STP) isthe foundation for supporting SATA devices within SAS
storage enclosure subsystems. These metrics count the SATA primitives within STP
connections, such as SATA_R RDY and SATA_HOLD.

When there are multiple primitives of the same type, for example ALIGNs, thereisametric in the
hierarchy that counts all primitives of that type. In this case, they are ALIGN(0), ALIGN(),
ALIGN(2), ALIGN(3). Counters that break out the metric into the specific primitives are listed
under the primitive type.

In SAS/SATA traces, if the analyzer does not capture the beginning of a Primitive Sequence then
that sequence will not be included in the Traffic Summary Counters. If you are not sure if a
sequence is being counted, look for abeginning of a sequenceicon inthe DWord View. If none are
marked as such then the sequence will not be included in the Traffic Summary counters.

Traffic Summary SAS/SATA Connection Counters

SAS/SATA Connection counters provide a count of all successful connections by counting
OPEN_ACCEPT primitives. Connection counters also provide counts of al failed attempts to
establish connections by counting all forms of the OPEN_REJECT primitive. Each
OPEN_ACCEPT or OPEN_REJECT is categorized as belonging to the STP, SMP, or STP
protocol based the Connection Protocol Type field found in the associated OPEN_ADDRESS
frame. The metrics are listed by protocol as follows:

* SSP Connections
Serial SCSI Protocol (SSP) is the foundation protocol for supporting SAS disk drives.
Countersinclude Accepted Connections and all types of Rejected Connections.

* SMP Connections
Serial Management Protocol (SMP) is the foundation protocol for managing SAS Expanders.
Countersinclude Accepted Connections and all types of Rejected Connections.

e STP Connections
Serial Tunneling Protocol (STP) isthe foundation protocol for supporting SATA devices
within SAS storage enclosure subsystems. Counters include Accepted Connections and all
types of Rejected Connections.
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Traffic Summary SAS/SATA Frame Counters

TraceView counts various SAS/SATA frames.The frame counter metrics are divided into the
categories as described in the SAS/SATA spec. Refer to the CurrentProtocol Versions.txt document
in the installation directory for information. Details for counters in each category are provided in
the following sections.

* Address Frames
Address frames are indicated by counting identify or open events. Open events are broken
down by protocol and by source/destination address.

e SSP Frames
Serial SCSI Protocol (SSP) is the foundation protocol for supporting SAS disk drives.
Countersinclude SSP Data, XRdy, Command, Response, Task Management, Vendor Specific,
and Reserved frame types. Individual types of SSP Responses and Task Management frames
are broken down into separate counters, including counters for specific SSP response codes.

e SMP Frames
SMP request and response frames are counted by each type of request or response.

e SATA Frames
Countersinclude all types of SATA frames. Counters are included for all types of SATA errors
as indicated by the SATA error bits. Note that frames be counted more than once within the
FIS error counters if they have more than one error bit set.

Unknown Counters for SAS/SATA Frames

Where appropriate, there are counters for unknown frames types or unknown responses. Unknown
counters count all frames that can be recognized as belonging to a general category, but cannot be
counted in any of the other specific categories. For frame types this includes frames that are
invalid, obsolete, reserved, or vendor-specific. Unknown counters are incremented based on how
much information can be gathered from the decode. For example, if aframeis recognized as an
SSP-type frame but its sub-type is not recognized (Data, XRdy, Command, Response, or Task
Management), it is counted in the SSP Frames - Unknown IU Type counter. However, if the
frame isrecognized as a SSP Task Management frame, yet the specific Task Management function
isunrecognized, it iscounted in Unknown Task Mgmt Function counter. Thiscounter isshownin
the lower level of the tree under SSP Task Mgmt Frames.
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Dynamic Counters for SAS/SATA Command Frames

Frame counters for commands are dynamic, meaning frame counters are added for different
command types. The primary counter for the type of frameis aways counted and displayed, but
the specific command counters only appear if aframe with a specific SCSI command is
encountered in the decode. For each type of frame, a breakdown of the commands are counted in
the added dynamic counter(s) in a sub-level of the Traffic Summary hierarchy. The primary
counter is alwaysthe total of all dynamic counters that are within its branch in the hierarchy.
Dynamic counters are added for two types of frame counters, the SSP counter SSP Command
Frames and the SATA counter Reg: Host -> Dev Command FIS.

See Figure 147 for an example of dynamic command frame counters. In the example, the decode
encountered six different types of SSP command frames. No other SSP command frames events
were encountered in the decode. Therefore, these six types of SSP command frames are listed and
counted within SSP Command Frames.

Figure 147: Example of Dynamic Command Frame Counters

Traffic Summary ||| [h] By 5 (1% | Find ! S5P Com
( Metric Link -1 Link - 1 Link - 1 Total
SAS Port{1,1,1) | SAS Port{1,1,2)
I_;__I- S5P Frames 109 109 218 218
-1 55P Daka Frames oo S0 50 50
- 55P ®Rdy Frames i} an 111 00
[=H S5P Command Frames 109 oo 109 109

- Tesk Unit Ready o9 an 09 09
11 oo 11 11

- Mode Sensef)

- Read Capacitw( 100 17 oo 17 17
] - Read(10) 11 oo 11 11
- - Repart LUNs o oo 01 01
- |'_£|- S5F Response Frames i} 59 59 59
] [} 55P Task Mgmt Frames oo 0o 00 00
N 93P Frames - Unknown IU Type i} an 111 00
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Dynamic Counters for SAS/SATA Source and Destination Addresses

Address counters for source/destination addresses are dynamic, meaning counters are added for
each source address, destination address, or source/destination address-pair encountered in the
decode. The primary counter (for example, Open Frames by Src Address) isaways counted and
displayed, but the sub-level counters of specific addresses only appear if an open frame with a
specific address or address-pair is encountered in the decode. This provides a count of open frames
by each address or address-pair. The primary counter is always the total of all dynamic counters
that are within its branch in the hierarchy.

The figure below shows an exampl e of the open frame address counters displayed when addresses
and address-pairs are found in the decode. In the example only a single conversation is
represented. Thelist of source and destination addresses could be very long if many conversations
are encountered.

Figure 148: Example of Dynamic Address Counters

Traffic Summary | |c] [h] By 5 - | Find : SMP Frames
Metric Link - 1 Link - 1 Link - 1 Total
SAS Port{1,1,1} | SAS Port(1,1,2)

- SMP Open Frames 59 o7 76 76

- -1 5TP Qpen Frames oo oo 111 1]}
] =] Open Frames By SrcfDest [ a5 154 154
N - OB 000421 A4 00:00 - Q0:E. .. a9 uin} 649 69
N - O0:ED:13:16:E6:A2:04:91 - OS:E... aa 85 85 85
] [=} Open Frames By Src Address a9 a5 154 154
- - 053:B0:00:04:91 1 A44:00:00 69 uin} 69 69
Il - OED: 13 1B ER: A2:04:91 oo 85 85 85
] [=)| Dpen Frames By Dest Address A9 a5 154 154
N -~ OED: 1316 EA:AZ :04:91 69 uin} 69 69
N - 05:B0:00:04:91 :A4:00:00 oo 85 85 85
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Address Frame Counters

Table 27: Traffic Summary Frame Address Counters

Frame Address Counters Event Description

Address Frames Counts all Open Address and Identify SOAF Frames.

Identify Frames Counts Identify SOAF frames.

Open Frames Total count of the three open frame counters described below.
SSP Open Frames Counts Open Address SOAF frames for the SSP protocol.
SMP Open Frames Counts Open Address SOAF frames for the SMP protocol.
STP Open Frames Counts Open Address SOAF frames for the STP protocol.
Open Frames by Src/Dest Counts all Open Address SOAF frames that have a source and

destination address. Expand the tree under this counter for counts by
specific source-destination address pairs.

Open Frames by Src Address Counts all Open Address SOAF frames that have a source address.
Expand the tree under this counter for counts by specific source
address.

Open Frames by Dest Address Counts all Open Address SOAF frames that have a destination
address. Expand the tree under this counter for counts by specific
destination address.

Address Frames - Unknown Counts all occurrences where an Open Address or Identify frame is
invalid, obsolete, reserved, or vendor specific.
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SSP Frame Counters

SSP frame counters include SSP Data, XRdy, Command, Response, Task Management, and
Unknown frame types. Individua types of SSP Responses and Task Management frames are
broken down into separate counters, including counters for specific SSP response codes.

SMP Frame Counters

SMP request and response frames are counted by each type of request or response. Unknown SMP
requests and responses are also counted. SATA Frame Counters

Countersinclude all types of SATA frames. Counters are included for al types of SATA errors as
indicated by the SATA error bits. Note that frames can be counted more than once within the FIS
error counters if they have more than one error bit set.

Traffic Summary SAS/SATA Transaction Counters

SAS/SATA Transaction counters provide a count of all SSP/ATAPI/SATA transactions by
counting all SSP/ATAPI/SATA events with request sizes. The transaction counters include all the
Read/Write commands for SSP/ATAPI/SATA; counters are added based on each unique request
size.

The metrics are listed by protocol asfollows:

e SSP Transaction Request Sizes
Serial SCSI Protocol (SSP) is the foundation protocol for supporting SAS disk drives.
Countersinclude all types of request size events for read, write, and write and verify. See the
T10 committee web site, http://www.t10.org/drafts.htm, for up to date SSP specifications.
Refer to the CurrentProtocol Versions.txt document in the install ation directory for information
on the SAS/SATA specification.

* ATAPI Transaction Request Sizes
AT Attachment with Packet Interface (ATAP!) is the older standard interface used to connect
storage devices such as hard disks, solid-state drives, and CD-ROM drives inside persona
computers. Countersinclude all types request size events for read, write, and write and verify.
See the T13 committee web site, http://www.t13.org/, for up to date ATAPI specifications.
Refer to the CurrentProtocol Versions.txt document in the install ation directory for information
on the SAS/SATA specification.

e SATA Transaction Request Sizes
Countersinclude all types of SATA request size events for both read and write. See the T13
committee web site, http://www.serialata.org/, for up to date SATA specifications. Refer to the
CurrentProtocol Versions.txt document in the installation directory for information on the
SAS/SATA specification.

Transaction counters are dynamic, meaning transaction counters are added for different request
sizes. The primary counter for the type of frame is always counted and displayed, but the sub-level
counters of request sizes only appear if aframe with a specific request size is encountered in the
decode. For each type of frame, a breakdown of the request sizes are counted in the added dynamic
counter(s) in asub-level of the Traffic Summary hierarchy. The primary counter is aways the total
of all dynamic counters that are within its branch in the hierarchy.
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See Figure 149 for an example of dynamic transaction counters based on request size. In the
example, the decode encountered SSP Read(10) Request Sizes with a Transfer Length of
0x0001. No other events of thistype with a different Transfer Length were found, so therefore
only one dynamic counter (0x0001) is added in the sub-level for that counter. The first event of
thistypeis currently selected and highlighted in the decode. For the counter Read FPDMA
Queued Request Sizes, two dynamic counters were added, 0x0001 and 0x0008. Thisis because
reguests of this type were encountered with two different transfer lengths. Note that the values for
the sub-level counters (0x0001 = 13 and 0x0008 = 10) add up to the count for the primary counter
(Read FPDMA Queued Request Sizes = 23).
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Figure 149: Transaction Request Size Dynamic Counters

Icon l Elookmarkl MM S3.ms_Us_Ns (Rll DTPart I Part I Count - Type I Count - Type I SUMMmary
3 PR 00:35.226_659_155 0557 S45 Port(1,1,17 1 - ACK
3 PR 00:35.226_ES9_370 0575 S4S Port(1 1,2 1 - DOME (MNORMA&L)
3 PR 00;35.226_E59_585 0430 SAS Portc1 1,17 1 - DONE (NORMAL)
3 PR 00:35.226_E59_R25 0040 SAS Portc1 1,17 3 - CLOSE (MORMAL]
IPR 00;35.226_E59_740 0370 SAS Portcl 1,2 3 - CLOSE (NORMAL)
3 FR 0035229 _405_005 745380 SAS Por(111° Open Address; SSP; 3 Ghps;
3 PR 0035229 _405_295 745555 SASPor(l 1.2 1 - OPEN_&CCERPT
3 PR 00:35.229_405_305 0013 S4S Portcl 1,2 2 - RRDY (MORMALY
3 PR O0;35.229_405_470 0485 S4S Port(1,1,17 1 - RRDY (NORMAL)
: 0027 SAS Port(1,1,1° 1 - RRDY (NORML)
Port(1,1,111 .l 100 LLN =
3 PR 00:35.229_405_5 &5 Port(1,1,1° 1 - RRDY (MORMAL)
;r., e e PAPRPAEE & e e =
\\
E = Index | Hex | \ Interpretation
3 % S8P 000006 00 00 00 00 LUMN = 0x0000 [Acadr hth = Periph device; Bus D = 0x00; Tot or LUN = 0=00];
o | v S8F 000007 00 00 00 00
E T S5F 000003 00 00 00 00 Task Priorty = 0x0; Rask Aftribute = Simple; AddCDBLen = 0
= @D opE 000000 28 00 00 00 SCS Cmd = Read(100% RDProtect = 0x0; LBA = 0x00000002,
= | _— CDE 000001 00 0Z 00 m Group Mumber = Dx00\Transfer Length = 00001, <—7m_ .
S con cooooz B 00 00 DO VS = 0xD: Transfer Length (Sector Size)
Z | £ coE 00ODOZ OO 0O OO0 OO0
O | © gna 000000 89 F3 86 L7 CRC=0x59F36847 (Colrect)
End 000001 EC 18 FO 3B EOF =SAS_EOF,
q L K] L ]
Traffic Surmmary | (€] [h] | by |55|r 4] \ 1 of{4} p |Fnd: cOB -
A
Metric Link - 1 Link\\z Linﬁ 3 Link - 4 Total
EI- QOB on on 156
[} Primitives 1,125 B 3,897
[+ Connections 71 a0 71
Er- SA5/3ATA Frames 146 &2 404
[=] Transactions 04 04 36
Er- S5P Transaction Request Sizes 04 an 04
¢ [2|55P Readi10) Request Sizes 04 aa 04
: :
on 04 32
an 04 23
on 04 13
[ i on 0 10
]| Write FPDMA on 0 09
©|0x0001 oo oo 01
! 0=0008 0o 0o 08

The event highlighted in the Summary Pane
Dynamic Counters is the first of four events in the decode

that are SSP Read(10) Request Sizes

with a Transfer Length of 0x0001

Primary Counters

322 Xgig Analyzer User’'s Guide



Using the Traffic Summary Pane Chapter 8, Using the Secondary Panes in Xgig TraceView

Traffic Summary Fibre Channel Counters

The major categories of metrics in Traffic Summary are summarized below.

* Errors found by Hardware
This category includes al errors found by the Xgig hardware.

* Ordered Sets
This category includes metrics for al primitive signals, primitive sequences, and unknown
Ordered Sets.

* Fibre Channel Frames
This category includes metrics for all Fibre Channel frames. Thisincludes Basic Link
Services, Link Control Frames, Extended Link Services, Fibre Channel, FC Switch, SCSI over
Fibre Channel, and Frames by source/destination, type, class of service, and sequence type.

e Frame Delimiters
This category includes metrics for start of frame (SOF) and end of frame (EOF) ordered sets.

e Training Transmission

This category includes metrics for 16G FC training frames.
An example of the Traffic Summary pane with FC traffic is shown below.

Figure 150: Traffic Summary Pane with FC Traffic

£ ¢ Traffic Summary | (€] [h] By %5 + (1'% | 0of{} Find : Errors Found by Hardware -
Metric Link - 1 Link - 1 Total
FC Port{1,1,3)

- | Transmitker Training an oo oo
Training Sequence Stark on oo on
Training Complete i} i]1) i]1)
Training Sequence End on oo on
- | Ordered Sets 115,654,363 113,654,363| 113,654,363
b | Primitive Signals 113,654,363 | 113,654,363 113,654,363
¥ | Primitive Jequences an oo oo
Other Ordered Sets an oo oo

- | Fibre Channel Frames 23,227 23,227 23,227

v Basic Link Services ] oo oo
b | Link Contral Frames oo 0o 0o
v Extended Link Services ] oo oo
b+ |Fibre Channel Generic Services oo 0o 0o
b FiZ Switch Fabric Services ] oo oo
b | 5251 ower Fibre Channel 23,227 23,227 23,227
v |Frames By Source/Destination 23,227 23,227 23,227
» |Frames By Source 23,227 23,227 23,227
v | Frames By Destination 23,227 23,227 23,227
» |Frames By Type 23,227 23,227 23,227
v |Frames By Class of Service 23,227 23,227 23,227
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Traffic Summary FC Error Counters

The following table describes the FC error counters found by the hardware that are counted in the
Traffic Summary pane.

Table 28: Traffic Summary FC Error Counters

Error Counter Description

Errors Found by Hardware A summary count of all errors below. If multiple errors occur on a
single event, they are counted multiple times by this counter.

Code or Disparity Error Counts all occurrences where a code violation or disparity error is
detected by the hardware.

CRC Error Counts all CRC errors.

Loss of Sync Counts all occurrences where there is a Loss of Sync or Loss of
Signal.

Sync Error Counts all 66B Sync Errors

O Code Error Counts all 66B O Code Errors

Block Type Error Counts all 66B Block Type Errors

Control Code Error Counts all 66B Control Code Errors

Reserved Bit Error Counts all 66B Reserved Bit Errors

Traffic Summary FC Ordered Set Counters

» Thefollowing figures show the Ordered Set counters within the Traffic Summary pane of
TraceView. Refer to the CurrentProtocol Versions.txt document in the installation directory for
information on the Fibre Channel specification.

Ordered Sets are divided into three groups, Primitive Signals, Primitive Sequences, and Unknown
Ordered Sets.

* Primitives Signals
This metric contains one counter for each Primitive Signal as defined in T11/1861D draft for
Fibre Channel.

* Primitives Sequences
This metric contains one counter for each Primitive Sequence as defined in T11/1861D draft
for Fibre Channel.

e Unknown Ordered Sets
This metric contains one counter for all unknowns primitives starting with aK character.

When there are multiple primitives of the same type, for example ARB, thereisametric in the
hierarchy that counts all primitives of that type. In this case, they are ARB(FF), ARB(X,y),
ARB(AL_PA). Counters that break out the metric into the specific primitives are listed under
the primitive type.

Traffic Summary FC Frame Counters

TraceView counts various Fibre Channel frames. The frame counter metrics are divided into the
categories summarized below. Details for countersin each category are provided in the following
sections.
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The Traffic Summary for Fibre Channel provides counters for various metrics. Specifically,
Traffic Summary provides the following counters for each of the Fibre Channel frames.

e Basic Link Services
one counter per request, accept, and reject reason

* Link Control Frames
one counter per link control frame

e Extended Link Services
one counter per request, accept, and reject reason

* Fibre Channel Generic Services
one counter per request, accept, and reject reason

* FC Switch Fabric Services
one counter per request, accept, and reject reason

e SCSlover Fibre Channel

e SCSICommands
one counter per 8-bit SCSI opcode

* SCSI Task Management
one counter per SCSI Task Management |U

*» SCSI Responses

+ SCSlI Status
one counter per SCSI status

» SCSI Response Codes
one counter per FCP response code

¢ FCP_CONF Frames
FCP_CONF frames

 Frames by Source/Destination
up to 126 pairsof S_Id - D_Id values

* Frames by Type
256 counters for all possible 8-bit Fibre Channel Header Type values defining payload type

* Frames by Class of Service
five counters for SOF class

* Frames by Sequence Type
four counters for SOF type

Frame Delimiters

This metric contains one counter for each Start of Frame (SOF) and one for each End of Frame
(EOF).
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Dynamic Counters for SCSI Command Frames

Some commands, such as SCSI commands, are dynamic. Frame counters for commands are
dynamic, meaning frame counters are added for different command types. The primary counter for
the type of frame is aways counted and displayed, but the specific command counters only appear
if aframe with a specific SCSI command is encountered in the trace. A breakdown of the
commands is added to the dynamic counter(s) in a sub-level of the Traffic Summary hierarchy.
The primary counter is always the total of all dynamic counters that are within its branch in the
hierarchy. Dynamic counters are added for the SCSI over Fibre Channel counter SCSI
Commands.

Dynamic Counters for Source and Destination Addresses

Counters for source/destination addresses are dynamic, meaning counters are added for each
source address, destination address, or source/destination address-pair encountered in the trace.
The primary counter (for example, Frames by Source) is always counted and displayed, but the
sub-level counters of specific addresses only appear aframe with a specific address or address-pair
isencountered in the decode. This provides acount of frames by each address or address-pair. The
primary counter is always the total of all dynamic counters that are within its branch in the
hierarchy.
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Using the LTSSM Panes for PCle

The LTSSM panes consists of three separate LTSSM views that display the PCle handshake
meta-data. The three separate LTSSM views are the Box Car view, the Metrics view, and the
Flowchart view. These views interact with one another and also with the event view and the Lane
View (page 302) to display the handshake between the host and the target.

Figure 151: LTSSM Views
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Box Car View Metrics View Flowchart View

The port/link names are shown in the view headings. When you edit the port/link name aliases,
LTSSM reflects the new names for the column headings.

Caution: LTSSM debugging gets the best results when all of the datais captured and datais

@ not filtered before it is processed. To capture the best results, use the Xgig TraceControl
configuration file named “PCXle_Capture LTSSM and All Errors.tcc”. Refer to “Loading a
Configuration” on page 92 for instructions on loading a configuration file.
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Generating LTSSM Data

When anew captureis opened in TraceView, LTSSM datais not generated until you select
Generate LTSSM Data... from the File menu to open the Generate LT SSM Data dialog box. This

dialog box is displayed to allow you to select the link, and the starting and ending times. Click the
Start button to start generating the LTSSM data.

Figure 152: Generate LTSSM Data Dialog Box

x
Link : fLink- 1 =
Start Timestamp: |84 15.922_0 -Start of Trace |
End Timestamp : |End 303466458,570_0 - End of Trace j

Start I Close |

When you click the Start button, filter settings used for the capture are validated. If the settings are
not correct an error dialog box is displayed describing which filter setting to usein TraceControl to
recapture the trace. The LTSSM generation will not be allowed to proceed until the recaptureis
performed using the correct filter setting.

Figure 153: Error Message

Xgig TraceView ll

@W%, This caputure does not have the required data for LTSSM analysis.
'0-' Please select 'Compress to a count of DWords exduding SKP, TS1,

—  andTs2
in 'Global Options for all States' in TraceControl and capture again.

If the filter settings are valid LTSSM engine will start processing the trace in the background a
progress dialog box is displayed.
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Box Car View

The Box Car view has a column for each side of the link —one for uplink and another for
downlink. Each column has two sub-columns that show LTSSM states and sub-states, and the link
speed (Genl, Gen2, and Gen3) with the corresponding lane widths (X4 for example reflects 4
traffic lanes.) All the states in a column are shown in chronological order but their height is not
proportional to the time duration of each state.

Figure 154: Box Car View

PCle Host(1,1,1) | PCle Target(1,1,2) ‘ =

| LTSSM

When you click on a state in box car view, it will be highlighted. Its corresponding state in
flowchart view will also be highlighted. The first event corresponding to the beginning of the state
will be highlighted in event grid and lane view grid. If astate's transition to the next stateisinvalid
according to protocol specification, ared border will be displayed around the state. You can mouse
over the states that have ared border to display atooltip describing itsinvalid transition.

Also clicking the link speed with the corresponding lane width highlights the corresponding event
in Event view and Lane view.
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Metrics View

The Metrics view (shown in Figure 155) displays all the transitions and states that have occurred
inthetracein atreelist. Thetwo root nodes‘ Transitions’ and ‘ States' have specific children under
them which can be used for navigation. Each child node (transition/state) has a count for each side
(uplink and downlink) and also an aggregated count. Invalid transitions are displayed with red
text.

You can click on acell with anon-zero value to navigate to the first instance in both event grid and
lane view. You can use previous/next buttons to navigate, or input a number in the Event Number
box to navigate to a specific instance.

The selection box (at the top of the Metrics View) is called the Event Number box.

| 1+ of {3} p

The Event Number box allows you to select the number of the occurrence for the currently
selected metric and syncs the main grid and Lane view grid to that location in the trace. The total
number of occurrences isindicated after the Event Number box, and this maximum value changes
based on the number of occurrences for the current metric. To enter avalue, place the cursor in the
field, typein the value, and press Enter or just click the spinner to increase or decrease the value. If
the value of the metric is zero or navigation is not allowed for this counter, the selection field is
grayed out.

Figure 155: Metrics View
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Flowchart View

The Flowchart shows various states possible and transitions between them. States and transitions
found are visualy differentiated from those that are not found in current trace. For example, states
and transitions not found are grayed out. When a state is selected in the Box Car view, the
corresponding state bubble is selected in the Flowchart view along with the state transition that
caused the state change. Both the state and transition are identified by a thicker border/arrow.
Similarly, when an event is selected in the main event grid, the state bubble corresponding to the
selected event in the Flowchart view and state box in Box Car view are highlighted.

Invalid states are displayed with ared border. Counts are shown for each state or transition that is
not grayed out.

There are three different views for the Flowchart view. Oneis Overall view. In thisview, all the
main states are shown. When the selection in Box Car view isamain state, or the selected event in
event grid corresponds to a main state, this Flowchart view is displayed.

Figure 156: Flowchart View (Overall View)

| PCle Host{1,1,1)

4l D
| aF—¢

Some of the states, Configuration and Recovery, have sub-states. When selection in Box Car view
isasub-state, or a selected event in event grid corresponds to a sub-state, the Flowchart view
shows one of the following diagrams. Transitions and states/sub-states are grayed out based on
availability. These flowcharts are as described in PCle specifications.
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Figure 157: Flowchart View with Sub-States (Configuration & Recovery)

PCle Host{1,1,1)

Configuration Sub-States Recovery Sub-States

You can zoom in or out on the Flowchart using the zoom tool at the bottom of the Flowchart view.
Thistool alowsyou use the slider or step through the sizes using ' Zoom In’ or *Zoom Out’
buttons..

) — |— =
|\_(| |\-1-(|
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Xgig TraceView Histograms

In this chapter:

“Histogram Overview” on page 334
“Histogram Controls” on page 335
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Histogram Overview

The histogram can graphically represent the entire trace from start to end. It also allows you to
expand and collapse the view of the trace to look at a graphic display of a detailed portion of the
trace. The histogram only represents the trace information for the ports currently selected. If you
change the ports that are selected for the current view, the histogram changes to show the data for
those ports only. The histogram display is divided into two areas:

»  The upper part of the histogram shows a detail area of the trace. The gray areain the upper
histogram corresponds to the events shown in the spreadsheet area (listing of events).

» Thelower histogram represents the entire trace, or the extent of a trace you want to view. The
gray area on the histogram corresponds to the detail area.

An example of the histogram areais show below.

Figure 158: Example Histogram Display
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Using the Detail Area Histogram (upper histogram)

Drag the gray areato move around in the trace. The size of the gray areawill change depending on
how much of the trace is displayed in the listing of events. You can aso navigate to an area of the
trace by double-clicking on the location in time you want to display.

Using the Entire Trace Histogram (lower histogram)

The gray box on the lower histogram can be resized to zoom into asmaller areain the trace. This
isreflected in the upper histogram.

The yellow extent marks can be moved to narrow the view of the trace. Click and drag with the
mouse to move the extent marks. By narrowing the extent marks that narrow the gray box that
defining the detail area, you can see a graphic display of avery small time dicein the tracein the
upper histogram.

If you move the yellow start and/or end extent markers to select custom time extents, data
displayed isintersection of user set time extents and time extents determined by the state of TL/T2
button. Thisistrue for event grid, DWORD grid, Exchanges View, and TSV. Depending on
custom time extents selected, it is possible for an exchange to be inside the time slice but for some
of the frames within that exchange to be outside the time dlice. If some of the frames under an
expanded exchange fall outside the current time slice, Exchanges View will display place holder
frames for each of the frames outside the time slice. An example of a decode for placehol der
framesis“frameisclipped by current time extents’. Synchronization is disabled for the
placeholder frames.
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Histogram Controls

Histogram controls allow you to focus on a smaller area of the trace, change the appearance/scale
of the graphs, and show or hide traces.

Upper Histogram Controls

* Gray Area, Double-Arrow Mouse
When you pass the mouse over the gray area, the double-arrow mouse appears. Click and drag
to change the time slice that will display in the spreadsheet area.

Lower Histogram Controls

* Yellow Extent Marks
Click and drag the yellow extent mark on either side to decrease or increase the portion of
trace data displayed.

* Gray Area, Double-Arrow Mouse Icon
When you pass the mouse over the gray area, the double-arrow mouse appears. Click and drag
to change the start of the time dlice that will display in the upper histogram.

e Left Arrow Mouse Icon
When you pass the mouse over the left edge of the gray area, the left arrow mouse appears.
Click and drag to change the left extent of the detail area.

* Right Arrow Mouse Icon
When you pass the mouse over the right edge of the gray area, the right arrow mouse appears.
Click and drag to change the right extent of the detail area.

Right-Click (Either Histogram)

Right-clicking brings up a menu of display options for both histograms. Depending on the data,
changing the settings can give you a better visual display or transition points and high/low values.

* Line Graph or Stair Step (default)
A line graph smooths out visual transitions for low to high and high to low.

* Independent Scale or Absolute Scale (default)
Independent scale can show larger visual differential between traces for some trace files.

* Linear Scale or Logarithmic Scale (default)
Linear scale can show larger visual differential between high and low values than the
logarithmic scale.
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Chapter 10
Xgig TraceView Template Editor

In this chapter:

» “Using Template Editor” on page 338
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Using Template Editor

The Template Editor available from the Detailed Find/Filter/Color window allows you to
customize your own templates. Customized templates can be created before or after drag-and-drop
of an editable template to the Filter, Find, or Color tabs of the Detailed Find/Filter/Color window.

A custom template can be based on an error condition, a primitive, or aframe — any of the basic
pre-defined template types available in Xgig TraceView.

The Template Editor dialog box appears when you double-click any editable template in the
Detailed Find/Filter/Color window. The editor uses the template you have selected as the starting
point for creating a new template. After you have made all your selections to create the new
template, press OK. Give the template a unique hame to avoid confusion. You can store your new
template in any location in the User Library.

An example of the Template Editor dialog box is shown in Figure 159. The area on the | eft shows
specific byte values in hexadecimal and the areato theright, called Tree View, shows a
hierarchical tree of the fields within the frame.

Figure 159: Template Editor

% Template: all SCSI frames =13 x|
Decode Swikches

Erame | I:gntainingl Qualifiersl

FC 0001 Co2 2 K &) [ Fil_.'nre Channel Frame |
FCH 0001 PO 300 30{ M — - SOF
FCH OO0z ﬁ: E E g [=- Fibre Channel Header
FCH 0003 :
FCH 0004 O 30 0 M ECIZ
FCH 0005  [O0 304 304 3 _
FCH 000& DO 30 30 M o CE_CTL
Fld 000l O 30 M0 MM [+ S _ld
Pld 0002  [PO0 3O MM - Type = SCSIFCP
Pld 0003 P00 0030 MM - F_Ctl
Pld 0004 DO 30 30 M TEa I
Pld 0005 O 30 M0 MM -
Pld 000s DO 300 300 3 ggaﬁém
Pld 0007 O 30 30 MM e -
Pld ooog PO 3O X M K —
Fld 0009 O 30 M0 MM e R
Ll el N =01 j
BC ko b 2 Ay EOF Ay End of Frame j
Ok | LCancel

Pre-Defined and User-Defined Templates

Two types of templates are available from the Available Templates Browser, pre-defined and
user-defined templates. Pre-defined templates are found in the Viavi Library section, and
user-defined templates are found in the User Library section. Pre-defined templates cannot be
changed or deleted.
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User-defined templates are created by the user. They can beidentical to the pre-defined templates
availablein the Viavi Library. The User Library section can store the templates you use most
often, identified by names you are familiar with.

You can define unique templ ates that are not availablein the Viavi Library. User-defined templates
aretypically created using a pre-defined template as a starting point. Add the values, patterns, and
gualifiersto create a unique template. Double-click any template in the User Library section to
bring up the Template Editor to create and store user-defined templates. Once you have created
and saved a user-defined template, you can always access it from the User Library area of the
browser.

When you create anew template, it is strongly suggested that you copy the template and renameiit.
This prevents confusion resulting from changing the contents of atemplate without changing the
name.

Making Edits to the Template

To create a user-defined template, edit the template values to change the match pattern. The types
of changes you can make to create a new template are:

* Frame Byte Contents
To change the byte contents of the template, select the desired field strings on the right, or
enter hex and Xs on the left. You can either replace the existing values with those you have
selected, or you caninsert the new valuesin the location selected, thereby shifting the original
value to the next field. Replace isthe default function for editing frame byte contents. Pressing
the Insert key on your keyboard before you type a new value invokes insert mode. To
discontinue using the insert mode, press the Insert key again, and you will return to the
replace mode.

* Bit-Pattern Definitions
Bit level definitions are possible by double-clicking on a byte, which brings up the Binary
Editor. Click the bit in the Binary Editor, type in the new value, and click OK.

e Qualifiers (Qualifiers tab)
The Qualifiers tab allows you to filter specific ports, errors, pre- or post-trigger traces, and
specify filter length in bytes.

e Byte-Pattern Definitions (Containing tab)
For frames, the Containing tab allows you to specify abyte pattern to be matched anywherein
the frame headers or payload.

* Primitive group selection
Some SAS/SATA primitive templates (names starting with “Any...”) define a group of
primitives. The template editor allows you to select or de-select individual primitives to
include or exclude them in the group.

* PCleAddress Regions
In PCle and NV Me templates with addresses, you can select PCle or NVMe regions by name
from a drop-down menu at the bottom of the template editor.
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In-Place Field Editing

For editable fields, context menu selections or function key selections allow you to edit the value
for field. There are three waysto initiate in-place field editing in the Tree View: press the F2 key,
select Edit from the context menu, or click the field once to select it, and again to initiate in-place
editing. In-place editing can be very useful for fields where the general format is not hexadecimal.
For example, |P addresses can be entered in | P dotted notation rather than translated to
hexadecimal for direct entry in the byte pattern. Figure 160 shows in-place editing for an IP
address.

For the context menu available from each tree node, the menu contains some or all of the
following options, depending on the current item sel ected:

e Edit
Thismenu item is only available on editable fields. Select Edit to directly edit the field value
in Tree View (the area on theright in the display). The field format can be hexadecimal,
decimal, an |P address, etc.

* Reset
Thismenu item is only available on editable fields with an equals (=) sign and avalue
associated to them. It allows resetting the value to don't cares (XXXXX) in the match buffer.

* Description
This menu item is available for al fields and displays a detailed description for that field.

Figure 160: Example of In-Place Editing to Change the IP Address

% Template: Any ICMP. Frame [Read-Only)

Decode Switches

Frame l Egntaining] _D_ualifiers]

LLC 000000
DLC 000001 |23
DLC 00000Z |22
DLC 000003 |23
IPF 0000000 |¥E
IF 0000001 [
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+- EtherType = O0x0200 IP
= Imternet Protocol {(IP)

IP 0000002 (33 o H-Version
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IP 0000004 [R b +- Type 0f Bervice
ICMP 00000 [30 bt Total Length
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Pld 000004 |33
Pld 000008 |33
Pld 000006 X
Dld 000007 3
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e Framment0ff=set

T Time To Live

s +-IPF Protocol = 0x01 ICMP
o Header Checksum

Edit Fz

e g R SR R
R R R R R R
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Pld 000005 [ e Lestination Address
Pld 000010 |35 i — . - - s Reset
ﬂ b Diescripkion. ..
S Any End Any End of Frame j
‘ LCancel ‘
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Containing Tab

The Template Editor dialog box appears when you double-click any editable template. Some
templates have a Containing tab. The Containing tab allows you to specify a byte pattern to
match anywhere in aframe's payload or header. The Containing tab isonly available for frames.

An example of the Template Editor with the Containing tab visible is shown in Figure 161.

Figure 161: Template Editor, Contains Tab

'..’,» Template: Any SAS SOAF Frame El

Decode Switches

FErame Containing I Hualifiers I

M atch the pattern arpahere in the frame [incl.
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aool o o WO ¥
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0003 [0 30 3D M
aoo4 ol RO MO MO
aoos o o WO ¥
aooes L
0007 [0 30 D M
aooe ol RO MO MO
aoos o o WO ¥
aolo L
0011 b0 304 300 3
aolz ol RO MO MO
aolz o o WO ¥
aol4 L
0015 [s0d 304 300 3
aole ol RO MO MO
ok LCancel

To create a byte pattern to match:

Apply atemplate by dragging it to one of the boxesin the Find, Filter, or Color tab.
Double-click the template to bring up the Template Editor.

Click the Containing tab.

Click the byte you want to change and type in avalue.

When you have completed the pattern you want to match, click OK.

oo O~ WN B

Make sure you rename the new template.
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Using Template Editor

Qualifiers Tab

The Template Editor dialog box appears when you double-click any editable template. Some
templates have a Qualifiers tab. The Qualifiers tab allows you to further refine your find or filter
for frame, ordered set, or unframed data. Qualifiers are elementsthat can be useful for find or filter
operations but are not a simple pattern match of the data. Matching data or header patternsis

performed in the Containing tab.

The Qualifiers tab cannot be changed for atemplate until it is dragged to the Find, Filter, or Color

tab.

An example of the Template Editor with the Qualifiers tab visibleis shown in Figure 162.

Figure 162: Template Editor, Qualifiers Tab

1‘.; Template Editor x|
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™ 545 Experti1,2.3]
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—Pre/Fost Trigger
L |

" Only befaore trigger
 Only after trigger

Count

[ Frame words IEquaI [{s] LI IEI ::I

Ok I Cancel |

To add a qualifier:

Click the Qualifiers tab.

oo o~ WN B

Make sure you rename the new template.

Apply atemplate by dragging it to one of the boxesin the Find, Filter, or Color tab.
Double-click the template to bring up the Template Editor.

Change the qualifier options. See below for the available options.
When you have completed specifying qualifiers, click OK.
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Qualifier Options

Qudlifier options are;

* Port Selection
Check All Ports if youwant to filter or find within all ports. Click next to the port number(s) if
you want to filter or find data for a specific port(s).

e Error Filter
Check the Only events with a HW-reported error check box to show or find only events with
errors.

e Trace Filter
The default is All, which appliesthe filter to all events. Click Only Before Trigger to only
filter on events before the trigger event. Click Only After Trigger to only filter events after the
trigger event.

* Length Filter
Click next to Words to filter or find aframe based on the length of the frame. The frame
length is specified in words. Only frames that are greater than or equal to the specified frame
length make this condition true. This option is only available for frame templates.

* Counter Filter
Click next to Repeat Count to filter or find a primitive or ordered set based on its repeat
count. You may type in anumber and select one of the following: Equal to, Not Equal to,
Less Than, or Greater Than. This option isonly available for primitive and ordered set
templates.

Decode Switches in the Template Editor

The Template Editor dialog box appears when you double-click any editable template. Some
templates have an option in the upper left corner for specifying Decode Switches. 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. For example, for Fibre Channel
templates, iSCSI options do not display.

The Decode Switches menu within the Template Editor is used to help you create a user-defined
template. Any Decode Switches used within the Template Editor only apply to the single template
you are creating; they do not affect global settings for Decode Switches.When editing a User
Library template, Decode Switches are stored inside the template so they are still ON the
next time you open this particular template in the Template Editor.

filtering, but are only used to assist you in defining a bit pattern. Please refer to the section
“Proper Use of Template Editor Decode Switches’ on page 344 for a complete description of
how to use these switches.

@ Important: Decode Switches within the Template Editor are not used for searching and

There are many Template-Editor-specific Decode Switches. These decode switches allow you to
further decode Response and Data frames that can't be decoded without knowing what is the
associated command frame. Below is a description of some of these switches:
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e SCSI Data Interpretation
Shows up on SCSI Data frames for SAS, SATA and Fibre Channel. It containsalist of all
fixed format SCSI data frames, depending on the settings of the SCSI Interpretations switch.

* FC-ELS Accept Interpretation
Shows up on FC-EL S (Fibre Channel Extended Link Services) Accept frames. It contains a
list of the possible Link Services Accept frame formats.

e FC-4 Link Accept Interpretation
Shows up on FC-4 Link Services Accept frames. It contains alist of the possible FC-4 Link
Services Accept frame formats.

e FC-SW Accept Interpretation
Shows up on FC-SW (Fibre Channel Switch Fabric Internal Link Service) Accept frames. It
contains alist of the possible Switch Link Service Accept frame formats.

e FC-GS Accept Interpretation
Shows up on FC-GS (Fibre Channel Generic Service) Accept frames. It contains alist of the
possible Generic Service Accept frame formats.

e ATA Output Interpretation
Shows up on SATA Data and Response (Reg: Host->Dev) FIS. It contains alist of al possible
ATA commands.

* FCLP Data Interpretation
Shows up on SCSI Dataframes for SAS, SATA and Fibre Channel. It containsalist of all
possible FC-AE-FCLP Data frames.

When appropriate, some of the global Decode Switches described in the section “ Decode
Switches’” on page 351 are also visible in the Template Editor.

Proper Use of Template Editor Decode Switches

Be aware that the Decode Switches are atool to help you create templates, but the switchesyou set
aren't used by TraceControl or TraceView to trigger/filter or search for a specific frame.

For example, assume you create a SCSI Inquiry Data template from the Any SCSI Data template
by setting the switch SCSI Data Interpretation to SCSI Inquiry Data. You then set the 3-bit
Periph Qualifier field to 0x1 Not Connected, you end-up with atemplate shown in Figure 163.
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Figure 163: Template Editor Decode Switches Example

% Template: SCS1 Inguiry Data - Periph Qualifier Not Connected
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FCP 000014 307 M3 304 300
FCP 000015 |20 20 W4 MO - BB
FCP 000016 [ 3 HH ¥X H-Version
FCP 000017 [304 304 3 3 4 AERC
FCP 000018 [304 330 304 300 + - Obzolete
FCP 000019 [30f M3 304 30 + - NormwhiCh
FCP 000020 [ 300 3¢ MX + - HiZup
FCP 00002 LR o0 W0l s 4/ Resp Data Format
FCP 0000Z2 [30f M3 304 30 -
FCT 000023 [30¢ 300 00 %00 Additional Length
FCP 000024 304 300 304 3 + SCCE
FCP OQ000ZE |20 2D W4 MM + - ACC
FCP O000Z6 [300 300 30 300 + - TPGE
FCP 000027 [30f M3 304 30 + - 300
FCP 000028 [¢ 300 3¢ MX 5 Protect
FCP 0000Z9 [30f M3 304 30
+ - Blue
ﬂ ¥l oo 5
o B 2 W Ay EOF Ary End of Frame ﬂ
oK ‘ Cancel |

If you use this template as a simple trigger condition in TraceControl, chances are that it will
trigger on another SCS| Data frame that isn't a SCSI Inquiry Data frame, but has the first 3-bitsin
the payload set to Ox1. This*“false match” to avalue within anon-SCSI Inquiry Data frame
happens because the switches are only used to set up the bit pattern for filter/trigger in
TraceControl and TraceView. Decode Switches are not used to determine which type of frame to
compare to.

The Decodes Switches in the Template Editor can be a critical tool for selecting the proper bit
pattern; however, do not mistake this for an absol ute method of selecting only those frames that
have a particular decode switch value. There are numerous ways to narrow your search/filter
further using templates and other capabilities of Xgig Analyzer software. For example, if you have
some idea of the traffic pattern, you might be able to specify enough template bitsto allow
triggering on exactly the desired frame. As another example, you could use a 2-level trigger
condition in TraceControl, for example, Arm on arm condition. Stop capture after trigger
condition when armed (two-level trigger). The Arm condition can be set to the command frame,
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and the trigger condition can be set to the corresponding data frame. It is often easy to create a
template for the command frame that will give you 100% accuracy; after the arm condition is met,
you will receive the corresponding data frame shortly after. By using the Arm-Trigger technique,
you greatly improve the chances of hitting the right frame.
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Annotated Traces, Expert Traces, and Decode
Switches

In this chapter:

“Working with Traces Annotated by Expert” on page 348
“Working with Expert Traces” on page 350
“Decode Switches” on page 351
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Working with Traces Annotated by Expert

The Expert program is capable of adding annotations to atrace asit processesit.

The annotations made to the trace by Expert alow TraceView to decode response messages that
would be impossible to decode without state information. The following messages are decoded in
TraceView after processing the trace in the Expert program:

» SATA Reg:Dev->Host and Data frames (Identify Device, Packet Command, ATA Device
Configuration, SCSI CDB inside ATAPI frame, etc.)

+ ELSACC frames (PLOGI, FLOGI, etc.)

*  GSAccept frames (GID_FT, GFT_ID, etc.)

* FC-SW Accept frames (LSU, EFP, etc.)

» SCSI Dataframes (Inquiry, Mode Sense, Read Capacity, Report LUNS, etc.)
» iSCSI Dataand Header Digests

» PCle Configuration Space

*  NVMe/AHCI Registers

*  NVMe Commands, Completions, Data and Doorbells

»  SATA over PCle Commands, Responses, Data frames

The SCSI Data frame annotations are added for any protocol processed by Expert; for example,
SAS, FC, iSCSl, FCIP, or iFCP.

In addition, to increase the number of frames decoded in TraceView, Expert adds address/offset/
command information for every SAS, SATA, NVMe, PCle, AHCI, iSCSI, and Fibre Channel
frame. The additional information provides significant advantages for search/filter/hide by
address/command information. These Expert Annotations are visible in the Side A, Side B,
Summary, Tag, InitTag, and LUN columns of the default configurations, as well asin the
Inspector Window. They can also be added as separate columns within the spreadsheet with the
Insert Column dialog box. That dialog box has a drop-down list showing all fields and additional
annotations for the current event selected. It also has an auto-completion feature allowing you to
typethefirst few letters of afieldsand it will provide you common choices. You can also find any
field in aTree View by clicking the Browse >> button.

Viewing the Annotations in TraceView

To get the annotations that were created in Expert so that you may view them in TraceView, you
must open the trace in Expert and then rel oad the trace in TraceView. When Expert finishes the
annotation of the trace, it notifies TraceView to reload the trace and TraceView pops-up adialog
box asking if you want to reload the trace with the annotations. However you do not need to wait
for Expert to finish with the complete annotation to view the annotation up to any point in the
process. Refer to “Viewing Partial Annotation in TraceView” on page 349 for information.
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Figure 164: Reload Trace Dialog Box.
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[T Do not shaw this dialog again and never reload the trace.

Yes Mo Cancel

If TraceView is not open the notification message will not appear, but the annotations will be
avail able the next time you load the trace in TraceView.

You can add columns to TraceView's spreadsheet in order to view all the expert annotationsin a
trace. The Expert\ExpertAnnotationinfo column can be found in the Insert Column dialog box
(see Figure 127 on page 275).

Expert\ExpertAnnotationinfo columns display the annotations from Xgig Expert 3.0 and above.
It isstrongly recommended that you re-process older traces with the new version of Xgig Expert to
add additional expert information to the trace.

Viewing Partial Annotation in TraceView

The processing of annotationsin Expert can take an extended period of time. However you can
load the annotations that have already been processed by Expert up to any point in time so that
they may be viewed immediately in TraceView. While you are viewing the partial annotationsin
TraceView, Expert continues running in the background until it has finished. You may load partial
annotations during the process if need be.

Looking at the bottom of Figure 165, “Partial Annotations in TraceView, note that there are two
colored lines; a magenta-colored line and a teal-colored line in the histogram area.

e The magenta-colored line shows the portion of the trace that has already been processed by
Expert and the annotations generated by Expert has been loaded into and can currently be seen
in TraceView.

» Theteal-colored line shows the portion of the trace that has already been processed by Expert
that is available to be loaded into TraceView at this point.

» Theuncolored areato the right of the teal-colored line shows the portion of the trace that has
not yet been processed by Expert.

To update TraceView so that you can view the annotations for the Teal-colored portion of the
trace:

1 Closethetracein TraceView by clicking the Close button that is circled in red near the top
right corner of Figure 165.

2  Openthetrace again in TraceView.
Oncethetrace is reopened, you will note that the magenta-colored line has lengthened toward the

right (and the teal-colored portion of the lineis now very small) showing you that more
annotations are available to be viewed in TraceView.
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Figure 165: Partial Annotations in TraceView
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The Magenta-colored line shows The Teal-colored line shows The uncolored section to the

the portion of the trace already the portion of the trace already right of the Teal line shows
processed by Expert with the annotations processed by Expert but the annotations the portion of the trace that has
already loaded in TraceView are not yet loaded in TraceView not yet been processed by Expert

Working with Expert Traces

Expert Trace Files are created by Xgig Expert for any saved trace file (Expert traces are not
created for buffer contents). A file will be created for each port in the trace. When you create
Expert Trace Files, you will receive a message informing you the files have been created. See the
Expert Trace Output section in the Expert on-line help for more information on the types of traces
created by Expert.

adds additional decodeinformation to existing events. An Expert Trace actually creates anew
trace and adds events to the new trace, such as information about conversations. Expert
Annotations are automatically added and an Expert Trace is automatically created when the
trace is opened in Expert. The new group file will be the same name asthe original group file
for the trace with Expert appended to the name. For example, the trace 2drivecomp.tgp is
saved as the Expert Trace 2drivecomp Expert. TGP.

@ Important: An Expert Trace is different from an Expert Annotation. The Expert Annotation

The Expert Trace can be decoded and viewed in TraceView. When viewing an Expert Trace, you
will see additional port selection options from the Select Ports pull-down menu. You can select a
view of just the original trace, just the new events added by Expert, or both. If you chooseto view
just the original trace, you will still see the Expert Annotations added by Expert to existing events.
Below are examples of the Select Ports pull-down when viewing an Expert Trace.
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Figure 166: Select Ports for an Expert Trace.
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Thereisanew set of columns specific to Expert traces that can be added and displayed in the
TraceView spreadsheet. Select any of the columns from the Insert Column dialog box under the
Expert\ folder to display information specific to Expert events (i.e., these columns only display the
information for expert events and they stay blank for regular frames). However, note that all the
columns under Expert\ExpertAnnotations\ are not for Expert traces, but are for Expert
annotations (refer to the previous section for more details).

Decode Switches

TraceView automatically recognizes differences between Fibre Channel, SAS, and Ethernet, and
will properly decode datafrom any Viavi analyzer device. However, certain protocols such as
SCSI may have different interpretations depending on the type of devices sending and receiving
data. Set decode switches so your trace is interpreted correctly by the TraceView decodes. Each
decode switch affects the interpretation of a specific protocol.

To set a decode switch, select Decode Switches from the View menu and navigate to the proper
areato set the switch. The decode switches set from the View > Decode Switches menu affect the
decodes as displayed in the TraceView's main decode grid, DWord View, and Inspector View.

You can aso use decode switches from the Template Editor to create very specific templates. See
“Decode Switches in the Template Editor” on page 343 for information on using decode switches
from the Template Editor.

All decode switches set from the menu are saved in TraceView configuration files, with the
exception of the /C/ Encodings. The example templates within TraceView software use settings
for the decode switches so they will decode traces properly.

The switches are as follows:

» /C/Encodings

 ATA Cmd Interpretation

e DDP Interpretation

« FC-AE-FCLP

* Viavi Signatures

* |IP TOS Field Interpretation

* LUN Interpretation
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 OOB/Speed Neg. Interpretation

» SATA PM Port Interpretation

* SCSl Interpretation

e SCSI Data Integrity Field (T10-DIF)
* ISER/SRP Interpretation

* Reserved/Obsolete Values

* OUl Interpretation

» Brocade VE Port Frame Decoding

You can set only one value for each switch. For example, if you set SCSI Interpretation to Direct
Access Devices, no frames are interpreted using the other two settings. See “Working with
Traces Annotated by Expert” on page 348 and “Working with Expert Traces’ on page 350 for
more information on using Expert to provide additional decode information.

/C/ Encodings

This option sets the interpretation the Gigabit Ethernet /C/ primitives sent during the
Auto-Negotiation phase. The /C/ primitives contain 16-bits of data, and the interpretation depends
of the current phase of the Auto-Negotiation. The TraceView application does not track the state of
the Auto-Negotiation, so it does not know what is the proper interpretation for each /C/ primitive.
For interpretation of /C/ primitives, select Decode Switches >/C/ Encodings. There are two
decode choices available:

By default, TraceView assumesthat the /C/ primitive contains the 16-bit Config_Reg data, which
correspondsto the Config_Reg base page encoding switch. However, when the Next Page bit of
the Config_Regis set to 1, then the next /C/ primitive should be interpreted using the Next page
encoding switch, until the Next Page bit is set to 0.

SCSI Interpretations

For interpretation of SCSI frames, select Decode Switches > SCSI Interpretation. There are
many decode choices available for the SCSI protocol:

* Any SCSI Device
Use this option if you do not know what kind of SCSI traffic you have. This option assumes
Direct Access Devices such as disks by default, but non-direct access SCSI opcodes are also
interpreted as much as possible. Thisisthe default option.

e Direct Access Devices (SBC)
Use this option if your network only uses direct access devices (SBC) such as disks.

e Sequential Devices (SSC)
Select this option if your network only uses sequentia devices (SSC) such astape.

* Medium Changers (SMC)
Select this option if your network only uses medium changers (SMC) such as CD-ROM
servers.

e SCSI Controllers (SCC)
Select this option if your network only uses SCSI storage array devices (SCC) — commonly
known as RAID devices.
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* Processor Type Devices (SPC-2)
Select this option if your network only uses Processor Type Devices (SPC-2).

e Automation/Drive Interface Devices (ADC)
Select this option if your network only uses automation/drive interface devices (ADC).

e Multi-Media Drives (MMC)
Select this option if your network only uses multi-media drives, such as CD and DVD.

e Simple Streaming Protocol (FC-AV)
Decode the Send command FCP_DATA |1Us as the Simple Streaming protocol. The Simple
Streaming protocol contains the Play, Pause, Resume, etc. commands to control the video
transfers over the network. The Simple Streaming protocol messages are carried by SCSI-3
into Send FCP_DATA IUs.

LUN Interpretations

This option sets the interpretation of the LUN structure to either Assume Single Level LUNS or
Assume Hierarchical Addressing for LUNSs.

FC-AE-FCLP

FC-AE-FCLPisone of the 5 sub-protocols for FC-AE. FC-AE-FCLP isimplemented through
Vendor Specific SCSI Opcodes. By default, FC-AE-FCLP is disabled in the TraceView
application. You can enable it using the switch Enable FC-AE-FCLP As Vendor SCSI Opcodes.
You can disable it using the switch Disable FC-AE-FCLP.

SCSI DATA Integrity Field (T10-DIF)

The SCSI Block Device protocol specification (SBC-3) defines a protection information model to
protect the data from malicious and unintentional corruption. Under that model, the SCS| data
frames contain some Data Integrity fields (DIF) at afixed interval within the data. Theinterval is
typically either 512-bytes or 4096 bytes.

» 512-Byte Blocks ending with Guard/App/Ref Tag: This switch enables the decoding of the
T10 Data Integrity Fields (T10-DIF) in the SCSI Data frames for Fibre Channel and SAS.
There are 3 data integrity fields for atotal of 8 bytes: 2-byte Logical Block Guard, 2-byte
Logical Block Application Tag and 4-byte Logical Block Reference Tag. These DIFfieldsare
decoded in the SCSI data frame following each 512-byte block of data.

* 4096-Byte Blocks ending with Guard/App/Ref Tag: This switch enables the decoding of the
T10 Data Integrity Fields (T10-DIF) in the SCSI Data frames for Fibre Channel and SAS.
There are 3 data integrity fields for atotal of 8 bytes: 2-byte Logical Block Guard, 2-byte
Logical Block Application Tag and 4-byte L ogical Block Reference Tag. These DIFfieldsare
decoded in the SCSI data frame following each 4096-byte block of data.

* No T10-DIF Protection: This switch disables the decoding of the T10 Data Integrity Fields
(T10-DIF). Thisisthe default switch.
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Viavi Signatures

Some Viavi traffic generator products add some records into the data portion of the traffic. Thisis
the case for the Viavi Load Tester and Medusa Labs Test Tools (MLTT). This switch enables
decoding of these records. MLTT adds a special record at the beginning of every SCSI data block
transferred. The record istypically found at every 512-byte boundary of the SCSI data. Load
Tester records are inserted at the beginning of the Fibre Channel payload for every frame. The
following choices are available:

Don't Decode Viavi Signatures
This option disables the decoding of the Viavi specia records. Thisisthe default setting.

Medusa Labs Tools I/O Signature
This option enables the decoding of the MLTT Signature records every 512 bytesin the SCS|
data. This switch enables decoding of these special records.

Medusa Labs Test Tools 10 Signature/Timestamp in secs

This option is the same as the previous one, except that an additional 32-bit timestamp is
decoded at the end of the record. This timestamp is added to the record if specified by
command-line arguments within the MLTT tools when the capture is created.

Medusa Labs Test Tools 10 Signature/Timestamp in ms

This option is the same as the previous one, except that an additional 16-bit millisecond
resolution timestamp is added after the 32-bit timestamp. This timestamp is also added by
command-line argument.

Load Tester Signature (at beginning of payload)
This option enables the decoding of 24-byte Load Tester records at the beginning of the Fibre
Channel payload for every FCoE frame.

Load Tester Signature (at end of payload)
This option enables the decoding of 24-byte L oad Tester records at the end of the Fibre
Channel payload for every FCoE frame.

Load Tester Truncated Signature
This option enables the decoding of a 14-byte Load Tester record at the beginning of the
payload for UDP frames only.

SAS/SATA Interpretations

ATA Cmd Interpretation

Sets the bit length for interpretation of ATA commands within SAS/SATA frames. The
original specification for the ATA interface only provides 28-bits with which to
address devices. Select ATA 28 Bit LBA Cmd Mapping if thistype of addressing is used.
48-bit Logical Block Addressing (LBA) is a technology which extends the capacity of
IDE ATA/ATAPI. Select ATA 48 Bit LBA Cmd Mapping if thistype of addressing is used.

SATA PM Port Interpretation

Port multipliers are silicon-based devices that allow a single Serial ATA port to communicate
with multiple drives. SAS PM Port Interpretation should be set to Show PM Port if a SATA
Port Multiplier is available in the configuration. The PM Port field in SATA Framesis
decoded when this switch is set; otherwise, thisfield is reserved. Also, some Port Multiplier
specific commands will be decoded when this switch is set.
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e OOB/Speed Negotiation Interpretation
Out-of-Band (OOB) signal and speed negotiation happen on a SAS/SATA link during
initialization and speed negotiation. The default option, Show 'OOB' and 'Speed Neg.' in
decodes, usesthetext “O0B” or “Speed Neg.” as a prefix to every D.C. Idle and Data Burst
event. The other option, Remove 'OOB' and 'Speed Neg.' from decodes, omits that prefix
to ssimplify the decodes.

RDMA/IWARP Interpretations

* DDP Interpretation
Setsthe interpretation for the Direct Data Placement (DDP) protocol. Select RDMA Present if
the Remote Direct Memory Access (RDMA) protocol isimplemented within DDP for the
trace data. Select DDP Unknown if DDPis used, but RDMA is not used within DDP. By
default, the option RDMA Present is assumed.

iISER/SRP Interpretation

iSER/SRP Interpretation Sets the interpretation for the iISER (iSCSI RDMA) or SRP (SCS
RDMA) protocol. Select iSER Protocol if this protocol isused in the trace, or select SRP
Protocol if thisoneisused instead, or No iSER/SRP Protocol if not used. iSER isarecent IETF
standard extension to iSCSI that includes support for multiple RDMA-based transports including
InfiniBand and Ethernet RDMA. SRP (or SCSI RDMA) isamapping of SCSI over the InfiniBand
protocol. By default, the option No iSER/SRP Protocol is assumed.

IP TOS Interpretation

Sets the interpretation for the Layer-3 Type of Servicefield. Set the interpretation to TOS or
Differentiated. If IP TOS Interpretation is not used or not relevant to your trace analysis, leave all
options unchecked.

Reserved/Obsolete Values

Sets the interpretation for bits that are reserved, vendor-specific, retired, not applicable, or
obsolete. These bits usually do not add value to the decode, therefore the default isto Hide
Reserved Bits. However, there are two other options available if you need see these bit values,
Show Reserved Bits and Report Invalid Reserved Bits as Errors.

Information regarding reserved bits displaysin the Tree view of the Inspector. See the figures on
the followings pages to see a Tree view of the same frame with each option selected.

Select Show Reserved Bits to see al the reserved bit values in the decode. If bits are reserved,
they are displayed in the decode with an R or Reserved for the field name. If the value for afield
does not apply for the decode of this particular frame, the field is marked as Not Applicable.

Select Report Invalid Reserved Bits as Errors to report to all non-zero reserved bits or any field
with aReserved interpretation as errors. The decode marks these values as (Invalid) in the Tree
view display. The decode will also display the error Invalid Reserve Bits in the Errors/Warnings
column. You can search/filter hide frames that have invalid reserve bits using the Quick Find
dialog box using Invalid Reserve Bits in the Errors/Warnings column.
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Figure 167: Hide Reserve Bits (left), Show Reserve Bits (right)
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Figure 168: Report Invalid Reserve Bits as Errors

B Serial AT Attached (SATA)

Ox7TCBRS3IYIT  SATA_SOF
0xsF  PIO zetup

on
0x1  wwrite (device to host)
[=1-- FIS Status Bits 0x58
e O

1

(000000
0x00

LBA [25:0] =
=] Dewvice (7:0)
e LBABI = 0. .. Off
~DevBit = .0.. Off
~LB& [27:24] = ...0000 Ox0
....... |:|x|:|

=00

Feserved Ox (Ireealich

t-- FIS Ending Status Bits x50
Transfer Court 0x=0200

[l End Of Frame

CRC
EOF

0x67S3ACEE  (Correct)
SATA_EOF

[0x00) Rezerved (Invalid)

You can use Quick Find/Filter/Hide and the Errors/Warnings column to Find/Filter/Hide frames

with Invalid Reserve Bits.

A Quick Find/Filter/Hide for View1 (Events)
* Find " Fiker " Hide

IEI E |Smart match @ifis offzet j |Errorsx’\-\-"amings

0010662 531 405
00:10.662_936_723
00:10.662_936_732
00:10.662_936_833
00:10.708_525_400
00:10.709_525_830
00:14 631_535_6V3
00:14.631_3245_143
00:14.631_3245_138
00:14.631_3245_313
00:14 631 _545_342
00:14 631 _3245_333
00:14 631 _3245_368

SAS Portf1,1.11] 1 - DON
SAS Portt1,1,2)
SAS Portt1,1,2)
SAS Portt1,1,1)
SAS Portf1,1,2)
SAS Portt1,1,2)
sas portt1,1,11 E
SAS Portt1,1,2)
SAS Portt1,1,2)
SAS Portt1,1,1)
SAS Portt1,1,1)
sas portt1,1,11 [
SAS Portf1,1,11 1 - RRD

3-CLO

1-FRD

1 - RRDY (MORRMALY
Cmd

E (MORMALY

SE (MORMAL)

Y (MORMAL)

Y (MORMAL)

|| x| |

Irealict

Reserved Bits [slow]

il

Details »»

Or »»

Embedded CRC Errar [FCaE only]
Mizzing End

Sync Error [10 Gig only)

0 Code Error [10 Gig only)

Black Type Errar [10 Gig only]
Contral Char Eror (10 Gig only)
Reserved Bit Errar [10 Gig only]
Fad Error [10 GigE only)

Primitive Sequence Emar [SAS/SATA anly)
SaTa_ERROR [SAS/SATA anly]
Multiplexing Alignment Errar [SAS/SATA only]
Framing Error [SAS/SATA only)

W arning

Ay Error found
Invalid Re: o ]

Inmner CRCEChecksum Emars [how)

quickl

]y Errar & W arning found after decoding [slow]

B

Xgig Analyzer User’s Guide

357



Chapter 11, Annotated Traces, Expert Traces, and Decode Switches Decode Switches

OUI Interpretation

World Wide Names and MA C addresses contain a 24-bit Organization Unique Identifier (OUI).
This option selects to enabl e/disabl e the decoding of vendor names inside World Wide Names and
MAC addresses.

* Display OUI Vendor Names
This option enables the display of the vendor names. Thisisthe default value.

e Display OUls in Hexadecimal
This option disables the display of the vendor names. The 24-bit hexadecimal valueis
displayed instead.

Brocade VE Port Frame Decoding

This switch is necessary to decode the frames on Brocades's VE Ports, which otherwise look like
random data

e Disable VE Port Frame Decoding
Thisisthe default behavior where we decode the standard Ethernet frames.

e Skip 8 bytes after DLC.Source
This option skips 8 bytes after the Ethernet Source field and then it decodes the EtherType,
according to the Brocade VE Port frame format.
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Converting Files from Other Platforms

In this chapter:

“Converting Bus Doctor Files” on page 360
“Converting I-Tech Files” on page 362
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Converting Bus Doctor Files

Xgig Expert and Xgig TraceView support SASv1.1 - Seria Attached SCSI and SATA - Serid
ATA captures taken from Bus Doctor analyzer platforms. Xgig Expert provides full SAS Link
Layer (SL), Serial ATA Tunneled Protocol (STP) and Serial SCSI Protocol (SSP) experts and
metrics for both single transmit/receive links as well aswide links of up to 4 lanes (limited only by
the RX-252's channel count). The software includes full SATA support and decodes for FPDMA,
DMA, PIO and ATAPI on both Native SATA Links and SAS-STP Links.

Only saved trace files can be converted at thistime. Converted files are displayed in the
TraceView spreadsheet view using the protocol color coding familiar to Bus Doctor users. See
“Protocol Display Color Coding” on page 403 for information on colors used for this display.
Display colors can be changed as described in “ Spreadsheet Options’ on page 263.

Supported Bus Doctor trace file formats

Xgig Expert and Xgig TraceView support the following saved capture types:
+ RX-252 SAS
¢ RX-108 SAS and SATA Pods (all varieties)

Data can be captured with either Bus Doctor or Bus Doctor Plus software packages. Itis
recommended to use Viavi Bus Doctor Plusversion 3.2 or higher versions of the software for trace

capture.

Converting traces

To convert atrace, open the trace with either Xgig Expert or Xgig TraceView:
1 Select File>Open from the Xgig application.
2 Changethe Files Of Type selector to Bus Doctor (*.trace) as shown below:

Figure 169: Open Bus Doctor Trace for Conversion

open 2| x|
Loak in: Ia Feadwrite. brc j & £ 5~

r

S data.trace:

File name:  |_data.trace Open

Files of type: IBus Doctor [* race) | Cancel |

2
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3 Navigate to the directory where the trace is stored.
NOTE: Thiswill vary somewhat for Bus Doctor and Bus Doctor Plus. Bus Doctor files are
typically asingle .trace file. Bus Doctor Plusfiles are comprised of several files stored within
adirectory, which contains the file _data.trace along with some other supporting files.

4 Double-click the .trace file which you want to convert.

5 If thetrace has been previously converted, you will be prompted to overwrite the trace or abort
the conversion.

6 Thetracewill then be converted to Xgig trace format. A screen displays showing the progress
of the conversion. Once conversion is complete, the trace automatically opensin the Xgig
application.

Opening traces

Once the trace file has been converted, the files can be reopened by simply opening the . TGP file
in the same directory where the origina trace file was. In the example above, this would be
C:\traces\ReadWrite.trc\ReadWr ite.tgp. Thisfile can be opened with Xgig Expert viathe
File>Open menu or in Xgig TraceView by simply double-clicking on the TGP file in explorer or
using File>Open.

Converter notes

SAS Scrambled Idle Dwords and SATA/STP Scrambled Primitive Data will be discarded upon
conversion. Only primitives with valid K-characters are converted (with the exception of errors).

To greatly speed up conversion and analysis time by Expert, the converter, by default, does not
convert SATA_HOLD, SATA_HOLDA, SATA_R_IP, SATA_CONT, or SATA_SYNC primitives.

These primitives are not typically utilized by Expert, other than for a couple of very subtle
performance metrics and the trade-off is MUCH faster trace conversion and processing time by
Expert and TraceView. If you find it important to see these primitivesin the converted trace, utilize
the converter from the command line (see below) with the /I switch to re-enable the conversion of
these.

The converter aso, by default, truncates the frames down to 16 words per frame. The extradatais
not utilized by Expert for the most part, and requires significant amounts of overhead/time to
process, thusis dropped in the conversion process. If you find it important to see al of the frame
data in the converted trace, utilize the converter from the command line (see below) with the /TO
switch to re-enable the full frame conversion without truncation.

TraceView will show COMSAS, COMINIT, COMWAKE, COMRESET and D.C. Idle events as
“simulated events’ with meaningless 8b data values. These items will be visible and decoded.
However, they will be represented as K-character events.

For Bus Doctor traces, the clock rate information from the trace is not converted (because of some
limitationsin the original capture). SAS traces are assumed to be 3.0Gbps unless converted from
the command line conversion utility with the /R30 switch to select 1.5Gbps.

Xgig Analyzer User’s Guide 361



Chapter 12, Converting Files from Other Platforms Converting I-Tech Files

Channel

The converter utility can be run as a stand-al one executable from a CMD window and supports
many options and additional features that are not available when converting from the GUI
application. The executable is called |OConverter.exe and existsin the program installation
directory (normally C:\Program Files\Viavi\Xgig Analyzer). For detailed information on the
|OConverter, run |OConverter.exe /h from the command line.

mappings and nomenclature

Converted traces use a“Port” naming convention that is common to the Xgig platform
architecture. When an RX-252 analyzer trace is converted, the following names are utilized in the
Xgig format:

Table 29: Bus Doctor to Xgig Port Name Conversion

Bus Doctor Name Xgig Port Name Port Name Meaning

L1 I->T SAS _Port0 Initiator transmit port for Link 1
L1 T->I SAS_Port 1 Target transmit port for Link 1
L2 I->T SAS_Port 2 Initiator transmit port for Link 2
L2 T->I SAS_Port 3 Target transmit port for Link 2
L3 I->T SAS_Port 4 Initiator transmit port for Link 3
L3 T->I SAS_Port 5 Target transmit port for Link 3
L4 I->T SAS_Port 6 Initiator transmit port for Link 4
L4 T->I SAS_Port 7 Target transmit port for Link 4

In the Xgig trace format, each port (or channel) represents a single transmitter. Each port is saved
to aseparate file (with the .BUS extension for SAStraces, .TRC for Fibre Channel trace and .GBE
for Gigabit Ethernet traces). Additionally each of the filenames/locations are placed into a. TGP
file (Trace Group File), which isthefile type that is opened by default in both Xgig Expert and
Xgig TraceView.

Converting I-Tech Files

Xgig Expert and Xgig TraceView support SASv1.1 - Serial Attached SCSI and SATA - Seria
ATA captures taken from I-Tech analyzer platforms. Xgig Expert provides full SAS Link Layer
(SL), Serial ATA Tunneled Protocol (STP) and Serial SCSI Protocol (SSP) experts and metrics for
both single transmit/receive links as well aswide links of up to 4 lanes. The software now includes
full SATA support and decodes for FFDMA, DMA, PIO and ATAPI on both Native SATA Links
and SAS-STP Links.

Only saved trace files can be converted at thistime.
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Supported I-Tech trace file formats

Xgig Expert and Xgig TraceView support the following saved capture types:

* |-Tech PowerFrame MP, Fibre Channel, and SAS Blades capturing Fibre Channel or SASY
SATA traffic

» |-Tech Satellite Fibre Channel captures

I-Tech Data can be captured using the Satellite software. It is recommended to use version 2.10.1
or higher of this software for capture.

Converting I-Tech traces

To convert atrace, open the trace with either Xgig Expert or Xgig TraceView:
1 Select File>Open from the Xgig application.
2 ChangetheFiles Of Type selector to I-Tech (*.SAT) as shown below:

Figure 170: Open I-Tech Trace for Conversion
open 21 x|
Look in: | ‘= Fibre Chanrel | & @ ek E-

| 110GFC_Trace
:I 4GFC_Traces
ltech_trace. sat

File name: | ltech_trace.sat | Open I
Files of type: I [Hech (*.zat) j Cancel |

3 Navigate to the directory where the trace is stored.

&

4 Double-click the .SAT file which you want to convert.

5 If thetrace has been previously converted, you will be prompted to overwrite the trace or abort
the conversion.

6 Thetracewill then be converted to Xgig trace format. A screen displays showing the progress
of the conversion. Once conversion is complete, the trace automatically opensin the Xgig
application.
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Opening traces

Once the trace file has been converted, the files can be reopened by simply opening the . TGP file
in the same directory where the original .sat file was. Thisfile can be opened with Xgig Expert via
the File>Open menu or in Xgig TraceView by simply double-clicking on the TGP file in explorer
or using File>Open.

Converter notes

SAS Scrambled Idle Dwords and SATA/STP Scrambled Primitive Data will be discarded upon
conversion. Only primitives with valid K-characters are converted (with the exception of errors).

To greatly speed up conversion and analysis time by Expert, the converter, by default, does not
convert SATA_HOLD, SATA_HOLDA, SATA_R_IP, SATA_CONT, or SATA_SYNC primitives.

These primitives are not typically utilized by Expert, other than for a couple of very subtle
performance metrics and the trade-off is MUCH faster trace conversion and processing time by
Expert and TraceView. If you find it important to see these primitivesin the converted trace, utilize
the converter from the command line (see below) with the /I switch to re-enable the conversion of
these.

The converter aso, by default, truncates the frames down to 16 words per frame. The extradatais
not utilized by Expert for the most part, and requires significant amounts of overhead/time to
process, thus is dropped in the conversion process. If you find it important to see al of the frame
datain the converted trace, utilize the converter from the command line (see below) with the /TO
switch to re-enable the full frame conversion without truncation.

TraceView will show COMSAS, COMINIT, COMWAKE, COMRESET and D.C. Idle events as
“simulated events’ with meaningless 8b data values. These items will be visible and decoded.
However, they will be represented as K -character events.

The converter utility can be run as a stand-al one executable from a CMD window and supports
many options and additional features that are not available when converting from the GUI
application. The executable is called |OConverter.exe and exists in the program installation
directory (normally C:\Program Files\Viavi\Xgig Analyzer). For detailed information on the
|OConverter, run |OConverter.exe /h from the command line.
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I-Tech specific notes

The |I-Tech analyzer provides a mechanism for truncating frames in the capture to a user specified
number of bytes. Use of this option causes primitives within frames to be discarded automatically,
thus risking the potential of missing critical primitives suchasR_RDY, ACK, etc. It also captures
in such a fashion that the conversion process would be unable to determine an accurate length of
the payload datain frames, which is critical to Expert and cannot be overlooked. Therefore,
conversion of SAS/SATA captures with truncated frames within them is disallowed.

I-Tech captures of OOB sequences work very differently than Bus Doctor captures of the same
sequences. The I-Tech analyzer captures the OOB bursts and does not mark a record for the
completed or failed OOB sequence. To accommodate this, the converter only inserts completed
OO0OB summary eventsinto the Xgig capture - the individual OOB events will not be shown.

In 1-Tech, code violations and disparity errors do not store the 10b data (for Fibre Channel or SAS/
SATA capture formats) and error bytes are represented by avalue of XX in the I-Tech viewer, but
have avalid data value of 0x23 behind them. Converted disparity errors and code violations will
show the error, but will have a hex value of 0x23 in the byte of the error, since the 10b datais not
present.

The I-Tech analyzer does not store information on the running disparity of the captured data, so
the resulting display of 10b datain Xgig will have incorrect running disparity values.

I-Tech traces store full information on the capture data rate accurately, so the /R switch from the
command lineis not necessary. The converter will automatically set the correct capture ratesin the
trace.
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Channel mappings and nomenclature

Converted traces use a“Port” naming convention that is common to the Xgig platform
architecture. When an I-Tech analyzer trace is converted, the following names are utilized in the
Xgig format:

Table 30: I-Tech to Xgig Port Name Conversion

I-Tech Name Xgig Port Name Port Name Meaning

Channel 1A SAS_Port 0 Initiator transmit port for Link 1

Channel 1B SAS Port 1 Target transmit port for Link 1

Channel 1C SAS_Port 2 Initiator transmit port for Link 2

Channel 1D SAS_Port 3 Target transmit port for Link 2

Channel 2A SAS_Port 4 Initiator transmit port for Link 3

Channel 2B SAS_Port 5 Target transmit port for Link 3

Channel 2C SAS_Port 6 Initiator transmit port for Link 4

Etc..... Etc...... Etc.....

N/A SAS_Port 32 Primitives embedded within Initiator Frames for Link 1
N/A SAS_Port 33 Primitives embedded within Target Frames for Link 1
N/A SAS_Port 34 Primitives embedded within Initiator Frames for Link 2
N/A SAS_Port 35 Primitives embedded within Target Frames for Link 2
N/A SAS_Port 36 Primitives embedded within Initiator Frames for Link 3
N/A SAS_Port 37 Primitives embedded within Target Frames for Link 3
N/A SAS_Port 38 Primitives embedded within Initiator Frames for Link 4
Etc..... Etc...... Etc.....

Ports 32-63 may or not be created following conversion, depending upon the data within the trace.
These ports are only created as necessary. These portswill not be visiblein Xgig Expert and it will
handle them automatically. The conversion program that imports I-tech SAS/SATA capture files
does not currently support primitive sequences within aframe (for example, ALIGN, RRDY,
SATA_HOLD, SATA_HOLDA). The occurrence of any primitives within aframe will be placed
in an additional port number that is 32 higher than the original port number.

In the Xgig trace format, each port (or channel) represents a single transmitter. Each port is saved
to a separate file (with the .BUS extension for SAStraces, .TRC for Fibre Channel trace and .GBE
for Gigabit Ethernet traces). Additionally each of the filenames/locations are placed into a. TGP
file (Trace Group File), which isthe file type that is opened by default in both Xgig Expert and
Xgig TraceView.
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Xgig TraceView Tools

In this chapter:

» “Get Information on Decodes” on page 368

» “Delta Calculator” on page 368

* “Copy Event Data (Filter on Data Events)” on page 369
» “Export to Text File” on page 369

* “Print the Selected View” on page 371

» “Show Capture Configuration” on page 371

e “Get Trace Information” on page 371

* “Timestamp Options” on page 372

* “TraceView Options” on page 374

*  “TCP/UDP Port Mappings” on page 379

«  “WWN and MAC Address Decoding” on page 380
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Get Information on Decodes

Changesto the decodes are documented in the file CurrentProtocolVersions.txt. Refer to thisfileto
check for any specific decode improvement. Thefile islocated in the installation directory,
typically C:\Program Files\Viavi\Xgig Analyzer\CurrentProtocols\CurrentProtocolVersions.txt.
Thereisalso afilelocated in the installation directory named XgigProtocolList.txt whichisa
complete list of protocols supported by the current release.

Delta Calculator

The Delta Calculator feature calculates the delta time between any two eventsin atrace. The delta
time between events can help determine the timing properties of your application or provide
general performance information. For example, if you know the approximate quantity of data
between events, then the delta time between those same events can give you an evaluation of
performance.

You can establish bookmarks at the events for which you want to calculate the deltatime.

To use the Delta Calculator with a pre-defined bookmark:

1 Click the Delta Calculator ¢ button in the toolbar or double-click the timestamp. The Delta
Calculator dialog box appears.

2 Select the pull down tab under Delta Start Time and select a bookmark.

3 Select the pull down tab under Delta Stop Time and select abookmark. The deltatime displays
in the Delta Calculator dialog box.

To use the Delta Calculator with timestamps from the spreadsheet:

1 Click the Delta Calculator ¢ button in the toolbar or double-click the timestamp. The Delta
Calculator dialog box appears.

Select the pull down tab under Delta Start Time.

Click the row in the spreadsheet. Its timestamp appearsin the Delta Start Time box.
Select the pull down tab under Delta Stop Time.

Click the row in the spreadsheet. Its timestamp appearsin the Delta Stop Time box.
The ddltatime displays in the Delta Cal culator dialog box.

N~ o 0o~ WDN

The deltatime between the two events will display even if the stop timeis earlier than the start
time.

SAS Hashed Address Calculator

The Hash Calculator feature creates a 3-byte hashed value of the SAS address or unique World
Wide Name. This name/addressis an 8-byte hexadecimal value that displaysin SAStracesasa
3-byte hashed value. For example, if you know the SAS address or WWN, you can create the
3-byte hashed value and search/filter for that value in the trace.
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To use the Hash Calculator:

1 Select Hash Calculator from the Tools menu. The SAS Hashed Address Calculator dialog
box appears.

2 Typeor paste the text of the WWN in hexadecimal in the SAS Address field.
3 Thehashed value for the WWN will appear in the Hashed Address field.

4 You can copy the values from these fields and paste them into other TraceView dialog boxes
for searchffilter.

Figure 171: SAS Hashed Address Calculator

SAS Hashed Address Calculator =]
SAS Address Hashed Address
|5009065148424131 |FED519
SAS Address Hashed Address
|5009065069766532 [c51220

Copy Event Data (Filter on Data Events)

Select Copy Event Data from the Edit menu to copy the currently selected event’s data to the
clipboard. Only the currently selected event is copied.

Copy Event Datais useful to copy an event and paste it as atemplate into the Xgig Maestro BERT
software, or any other generator software supporting this feature. For the Xgig Analyzer
specifically, Copy Event Data could be used for creating filters or finds based on event data within
the trace.

Once event data has been copied, it can be used as atemplate in either TraceView or TraceControl.
In TraceView the template allows you to quickly search for complex events. In TraceControl the
template allows you to create trigger conditions for events discovered in TraceView. The copied
event data can be pasted anywhere templates can be edited.

To create a filter template based on copied data:

1 Copy trace data by selecting the data and selecting Copy Event Data from the Edit menu.
2 Goto Detailed Find/Filter/Color and right-click nin the Find, Filter, or Color tab.
3 Select Paste to create a new filter template based on the copied data.

Export to Text File

You can save your trace as atext file. Select the Export EF button or select Export to Text File...
from the File menu.

Usethe Grid Options to select the type of eventsto export. Use the Text Options to set the format
of thetext data. Usethe Start timestamp: and End Timestamp: fieldsto set the extent of the trace
datato export.
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Figure 172: Export to Text File

Export To Text File from Yiewl x|
Save to Text Fils I Browse... |

—'which Grid?
% Event Grid " D'wORD Grid
— Text Optionz
Delimiter : €% Tah[ut) ¢ Semicolon] € Commal]
¥ ‘wiite column names as fistine [ Sawe complete papload

Start Timestarmp : |Be9 00:00,000_000_000 - Stark of Trace j Start Save |
End Timestamp : |End 00:13.675_073_485 - End of Trace | Cancel |

Grid Options

You can select events from either the main Event Grid or Dword view.

Text Options

Select adelimiter of Tab (\t), Semicolon (;) or Comma (,) asthe character to separate column data
within the exported text.

Select Write column names as first line to place the column names as the first text line in the
exported file.

If you have the Summary column displayed and this column's display option set to Display Raw
Data, the Save complete payload option includes the entire payload/frame information for each
event. For Fibre Channel frames, the raw payload datais saved, skipping the Fibre Channel
header. For Gigabit Ethernet, the entire frame is saved. If the Save complete payload option is
not selected, only the first 32 bytes of the data are exported.

The exported file contains the data interpretation as displayed in the Summary column. For
example, if Display Short Interpretation is selected, short summary information is exported to
thefile. If Display Raw Data is selected, raw datais exported. If the Summary column is not
included in the column display, payload/frame data from the Summary field is not included in the
exported file.

Set the Beginning and End Points for Export

Set the limits of the trace datato export in the Start Timestamp: and End Timestamp: fields. The
timestamp values to use as the beginning and end points of the export operation are available from
each pull-down menu. Two defaults are provided, Start of Trace and End of Trace.

You can set the limits of the trace data to export by clicking on eventsin the spreadsheet. Click an
event and itstimestamp is entered in the Start Timestamp: field. Click the End Timestamp: field
and then on another event in the trace. Itstimestamp is entered in the End Timestamp: field.
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Other timestamps are made available in the pull-down menus by adding bookmarks. Select a
timestamp in the trace, right-click the bookmarks column, and select Bookmark Editor... to create
abookmark. Once the bookmark is created, the bookmark name appearsin the pull-down menus
for the Start Timestamp: and End Timestamp: fields.

Print the Selected View

Select Print from the File menu to print whichever view you have currently selected (the main
spreadsheet or Dword view). All columns for the events that appear in the display will print.

If you want to print a display with many columns, set the printer to print in landscape mode.

Show Capture Configuration
Select Show Capture Configuration for the File menu to open adialog box that shows aread

only version of the capture configuration defined in TraceContral. If the currently opened trace
does not contain a capture configuration, this menu will be grayed out.

Get Trace Information

Pressthe Trace Information Li button to display critical information about the current trace. The
dialog box is also displayed by using the View > Trace Information... menu.
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Figure 173: Trace Information Message Box

Trace Information x|

Trace Mame : c:hprogram fi. %3gb_zata_oob_exampletgp

Active Ports ; 2

Select Part :
Start Time: 02/02/2006 22:04:35 [LOCAL)
Stop Time: 02/02/2006 22:04:48 [LOCAL)
Frotocol : SAS/SATA
Link Speed : 3 Gbps
Fart Size [Bytez] . 7 B0O0 Trace Buffer ‘Wiapped: MO
Trace Valid : YES Trigger alid : TES
— Timestampz
First : DO0:00:00.000_000_185
Last: 000:00:13 675073 485
Trigger 000:00:03.478_332_350

“ersion : +gig 3.0 [3.0.36365) Close |

Timestamp Options

Select Options > Timestamp Format... from the menu bar to change the format for the timestamp
in columnsthat display atime value. You can select various displays of the date or select an option
that displays no date. You can select the granularity of time (milliseconds, microseconds,
nanoseconds). An option is also available to convert UTC time valuesto local timeif the traceis
from the Xgig chassis. The default option in the Timestamp Format window is mm/dd
hh:mm:ss.ms_us_ns.

There are also three different ways to reference timestamps in the display. Set this option be
right-clicking on atimestamp column or field:

* Display Calendar Time
Sets the timestamp to display as a calendar time based on the system clock at the time of

capture.
* Display Time Relative to Capture

Sets the timestamp to display as atime relative to the start time of the capture (first event
equals time zero).

372 Xgig Analyzer User’'s Guide



Timestamp Options Chapter 13, Xgig TraceView Tools

e Display Time Relative to Event
Sets the timestamp to display as an time relative to the currently selected event (current event
equals time zero).

There are severa rules regarding changing the timestampsin TraceView:

*  When thetimestamp is set to any non-mm/dd format and you change from relative to calendar,
mm/dd is added to the timestamp display. For example, 00:00:00.012 becomes 05/22
00:00:00.012.

*  When the timestamp is set to the microsecond format and you change from relative to
calendar, the timestamp format will change to the mm/dd hh:mm:ss.ms_us_ns format.

*  When TraceView is set to show calendar time and the timestamp is changed to show any
timestamp format without mm/dd, the timestamp changes to Time Relative to Capture.

»  Xgig hardware supports the conversion between UTC and LOCAL time. UTC time
conversion is not available in older trace files.

» All dialog boxes and displaysin TraceView update immediately when the timestamp is
changed.

Figure 174: Timestamp Options
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o

microzeconds (62131441 542]

[ Convert UTC time to Local time

aF. I Cancel
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TraceView Options

Select Options > Xgig TraceView Options... from the menu bar to set configuration options for
TraceView. There are three tabsin the Xgig TraceView Options dialog box:

Dialogs Tab

Dialogs tab
Use these settings to prevent TraceView from displaying certain dialog messages.

Expert/Protocol Decodes tab
Use these settings to set the level of integration with Xgig Expert.

Ports Side-by-Side Configuration tab
Use these settings to set configuration optionsin the port side-by-side display of trace data,
including the option to display one Dword per line.

Search tab
Use these settings to control the search methods used in the Quick Find dialog box.

Prompt when the network connection to the remote chassis is lost
If enabled, TraceView will present a dialog box when the connection to the Xgig chassisislost
and you are viewing data directly from an Xgig blade hardware buffer.

Prompt to reload the trace when Xgig Expert added more

decode information

If enabled, TraceView presents adialog box to reload the trace after atrace has been examined
by the Expert application. The Expert application can add more detailed decode information,
but you must reload the trace to see thisinformation in TraceView.

Prompt before clearing the Quick Filter/Quick Hide lists
If enabled, TraceView presents a confirmation message when you press the Clear button inthe
Quick Filter List or Quick Hide List dialog box.

Prompt when duplicate Bookmarks are created
If enabled, TraceView presents a confirmation message when you attempt to create a
bookmark for an event that has already been bookmarked.

Prompt when CurrentProtocols.pmd was modified

If enabled, TraceView presents adialog box alerting the user that the compiled decode library
used for searching might match different events than what is being decoded and shown in the
user interface.

Prompt on mismatching chassis AppKit

If enabled, TraceView presents adialog box alerting the user that the compiled decode library
on the chassis might match different events than what is being decoded and shown in the user
interface.

Save/View non-overlapped data

By default, thisis unchecked. This check box controls two different things. First, it shows/
hides the T1/T2 button in TraceView's menu bar. Secondly, it excludes/includes
non-overlapped data while saving. The T1/T2 button is displayed only when the check box is
checked. Once the T1/T2 button is visible, you can click it so that it is not depressed to view
non-overlapped data, or click it so that it is depressed to see overlapped data.
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Figure 175: Xgig TraceView Options Dialog Box, Dialogs Tab
x
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Expert/Protocol Decodes Tab

The following options are available for decodes:

* Show OOB Begin/End markers
If this option remains unselected, OOB Begin/End markers are not displayed by TraceView.
For certain applications, such looking for a particular speed negotiation window or OOB
signal, you may wish to turn on the display of these markers.

The Begin/End markers enable you to easily see the demarcation between the OOB Sequence
and Speed Negotiation Sequence at a high level. Inside of an OOB sequence, the markers
show the begin and end limits of different OOB signals. Inside of a Speed Negotiation
sequence, the markers show the begin and end limits of different speed negotiation windows.
Navigate to aparticular OOB signal or speed negotiation window by syncing to these markers.
Thisis especially useful because speed negotiation windows are typically long and contain
many events.

For Begin/End markers to display, you need to display advanced OOB eventsin the main
event grid display. Select Show Advanced OOB Events from the OOB toolbar icon
pull-down to show these events.

The following options are available for annotations for new traces:
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Prompt to launch Expert on new traces to add annotations, re-assembled PDUs, and
exchange events

Selecting this option will bring up a pop up dialog box asking if you would like to add
annotations using Expert when you open a new trace.

Automatically launch Expert on new traces

Thisisthe default setting. Selecting this option will automatically launch Xgig Expert in the

background when TraceView is launched. Remove the selection of this option if you do not
want Xgig Expert to launch when TraceView islaunched.

Don’t prompt nor launch Expert on new traces

Selecting this option means that Expert will not automatically be run for new traces nor will
you be prompted if you want to run Expert.

The following options are available for incompatible annotations.

Prompt to launch Expert on incompatible annotations and re-assembled events

Thisisthe default setting. Selecting this option will bring up apop up dialog box asking if you
would like to launch Expert or not. Then you have the choice to run Expert, or TraceView will
hide all expert annotations and exchange events.

Automatically launch Expert on incompatible annotations

Thisisthe default setting. Selecting this option will automatically launch Expert in the
background when TraceView opens an incompatible trace.

Don’t prompt nor launch Expert on incompatible annotations

Selecting this option means that TraceView will automatically hide all expert annotations and
exchange events on incompatible traces without prompting you.
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Figure 176: Xgig TraceView Options Dialog Box, Expert/Protocol Decodes Tab
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Ports Side-by-Side Configuration Tab

The Ports Side-By-Side Configuration tab provides three mutually exclusive options for setting
the Port Side-By-Side view.

e Display frame summary in a single line
Select this option to display aframe summary only as a separate row within the spreadsheet
for Port Side-By-Side view.

* Display frame header in a single line
Select this option to display each frame header as a separate row within the spreadsheet for
Port Side-By-Side view. Frame summaries are also displayed as a separate row.

* Display 1 word per line like in the inspector
Select this option to display each Dword as a separate row within the spreadsheet for Port
Side-By Side view. Partial information for each Dword may be displayed. Use the check
boxes under this option to set the options you want to display. You can also set the maximum
number lines for asingle frame. For example, if the maximum number is set to 10, only the
first 10 Dwords for that frame will be displayed.

In Port Side-By-Side configuration, frame summaries, frame headers, or Dwords are displayed
separately for logical links within a multiplexed port.
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Figure 177: Xgig TraceView Options Dialog Box, Ports Side-by-Side Configuration Tab
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The following search options are available for the Quick Find dialog box:

Use simplified criteria to search quickly for a field when possible, otherwise, decode
every frame while searching

When you select this option, Quick Find will automatically perform asimplified search, when
the Field search is selected, when possible and appropriate. Otherwise, it will perform a
compiled decode search.

Force decoding of every frame while searching
When you select this option, the Field search option is replaced by Factory search and
Simplified search, and Factory search is selected by default.

Force using simplified criteria while searching
When you select this option, the Field search option is replaced by Factory search and
Simplified search, and Simplified search is selected by default.
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Figure 178: Xgig TraceView Options Dialog Box, Search Tab
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TCP/UDP Port Mappings

You can change the default TCP/UDP port mapping in TraceView and Expert by adding afile
UserTCPUDPServices. txt fileintheinstallation folder of the Xgig Analyzer. Thefileformat is
the same asin TCPUDPServices. txt, Which isaso found in the Xgig Analyzer folder. The
easiest method for creating entriesisto copy lines from TCPUDPServices. txt, pastethemin
UserTCPUDPServices.txt, remove the beginning #, and then modify them. TraceView and
Expert loads both files every time they are launched.

For example, assume you want to display port 3260 as HTTP rather than asiSCSI. The default
TCPUDPServices. txt file definesthe TCP port 3260 asiSCSI:

#3260 tcp ISCSlI  iSCSI

Copy thelineinto UserTCPUDPServices.txt, remove the beginning#, and changethe
mapping to HTTP:

3260 tcp HTTP HTTP
TraceView will now display the decode of port 3260 asHTTP,

Port mappings should only be changed by adding entriesto the UserTCPUDPServices. txt file.
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WWN and MAC Address Decoding

World Wide Names and MAC addresses contain a 24-bit Organization Unique Identifier (OUI). A
configuration file, OUI .txt, can be used to set the value of the 24-bit Organization Unique
Identifiers (OUI). This configuration file is available in the installation folder of the Xgig
Analyzer. 24-bit numbers found in the decode are mapped to the corresponding vendor name by
the Xgig applications. You can change the default OUI number mappings by editing the OUI..txt.

The content of thefileisread at the Xgig applications startup. Open the file in atext editor for
more information.

It is also possible to disable the OUI vendor name decoding entirely using the OUI Interpretation
Decode Switch. Refer to “ Decode Switches’ on page 351 for more information.
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Xgig Trace View Hints and Tips

In this chapter:

“TraceView Hints and Tips” on page 382
“Toolbar” on page 384
“Keyboard Shortcuts” on page 388
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TraceView Hints and Tips

Configuration and Views

Most options are available from the pull down menu. However, some options are only available
from the context menu in the spreadsheet view. For example, creating a bookmark or inserting a
column.

You can choose to save the configuration information with atrace file. Select the Save Viewer
Configuration box when saving the trace.

Configuration files are independent of traces. You can apply a configuration file you have
already developed to anew trace.

You can view atrace’s configuration file by selecting File, View Capture Configuration. This
opens aread only copy of the TraceControl configuration. You can see the General Settings
tab aswell as the Capture and Trigger setup tab.

Usethe Protocol Layer drop-down menu in the menu bar to view atrace’s protocol layers.

Use the Details Pane to view hex or bit values for information. Use the tabs on the left of the
paneto select different views.

Use the Dword tab in the Details Pane to see SAS/SATA traces Dword-by-Dword.

To return to the “last viewed” trace in the same domain, open TraceView and press the Open
Last Domain &' button.

The TraceView application automatically saves the current configuration upon exiting and
usesit next time.

Hide the Histogram and Inspector panes to increase the number of events being viewed.

Navigate, Search

Drag-and-drop templates from the Available Templates Browser to the Find tab to setup
searches.

Double-click templates you drag to the Find tab if you need to set up a custom template.
Creating custom templates works asin TraceControl.

Right-click afield in the spreadsheet display and select Quick Find/Filter/Hide to quickly
search for similar items. You can also double-click afield to invoke the Quick Find/Filter/
Hide dialog box.

Double-click in the Bookmark column and type alabel to mark an event so you can find it
later.

You can quickly navigate to bookmarks, timestamps, and the trigger position.

Filter and Hide

Drag-and-drop templates from the Available Templates Browser to the Filter tab to set
display filters.

Double-click templates you drag to the Filter tab if you need to set up a custom template.
Creating custom templates works asin TraceControl.
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Right-click afield, and select Quick Find/Filter/Hide to quickly hide similar items.
Check the Filter Status Area at the lower right to see the status of all filter operations.

Right-click afield, and select Copy Event Data. Go to Detailed Find/Filter/Color, and
right-click in the Find, Filter, or Color tab. Select Paste to create a new template based on the
copied data.

Click the Overlapping Data button to show only events among many devices that occurredin
the same time window.

Click the Ordered Sets button to show/hide ordered sets and primitives. Set the options for
this button to see only certain subsets of all ordered sets or primitives.

You can copy the hex datain the Details Pane to paste in the Template Editor.

Columns

To get amenu for column display, right-click column headers.
To get amenu for column operations, right-click column values
TraceView has alist of columns to choose from. The column you need is probably in the list.

You can add information to a column by selecting Add to this Column, so it contains exactly
the information you want.

TraceView's list of pre-defined columnsincludes special composite columns called field
groups. Field groups are columns full of useful decode information.

Select the Ports Side-by-Side configuration from the File > Load Configuration > Default
Ports Side-by-Side menu to see al ports as columns.

Select Autofit Side-by-Side Port Columns from the View menuto fit all port columnsin the
display when in the Ports Side-by-Side configuration.

Histograms

Use the yellow extent markers to zoom in on a specific area of the trace.
Resize the gray areasin the histograms to further narrow the area of trace to look at.
The upper histogram is a complete histogram of the gray areain the lower histogram.

The gray areain the upper histogram represents the events displaying in the spreadsheet.

Tools

Use Export to Text File to export atrace or parts of atraceto atext file. Use Save As to save
asubset of atracefile.

To establish an alias for any valuein the display, right-click afield, select Set Alias .

For SAS, usethe Hash Calculator tool to calculate a 3-byte hashed address from an 8-byte
World Wide Name.
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Toolbar

Toolbar

The toolbar provides shortcuts to commonly used functions.

Figure 179: TraceView Toolbar

Save Button

This button saves the contents of the
trace to a new trace file. If the extent
of the original trace has been

narrowed, the subset of trace data is
saved to afile.

Open Domain Button

This button opens a domain. A dialog
box displays to select the domain
from the list of domains. If no
domains exist, the message “No
Domain(s) with a valid data
capture(s) found” is displayed.

Open Trace Button
This button opens a trace file (.trc) or
a trace group file (.tgp). Trace
contents display in the Xgig
TraceView spreadsheet display. If a
trace or domain is already opened,
all views of this trace are closed

Exchange View Button
This button toggles

Exchanges View on and off.

Show Details Pane Button

Press this button to toggle between
show and hide of the Details Pane.

The Details Pane displays at the

bottom of the screen and shows you
a detailed interpretation of all the ra

data of an event.

Export Trace to File Button
This button exports the
contents of the trace to a
text file.

Open Last Domain Button

This button displays the last domain
used with TraceView on this
compuiter. If there is no last domain
established, this button is grayed out.
If no domains exist, an error message
is returned.

Delta Calculator Button

The Delta Calculator button
calculates the delta time
between any two events in a
trace.

Spreadsheet Options Button
The spreadsheet options
button allows you to
customize the spreadsheet
display of trace data. You can
set up ports with different
colors, or change the font and
gridlines of the spreadsheet.

Traffic Summary Button

Press this button to toggle the
display of the Traffic Summary
pane. Enabled only for

6G and 12G SAS/SATA traces
captured with Xgig Analyzer
software version 4.3 or later and
Fibre Channel 8G and 16G
traces captured with Analyzer
version 4.5 or later.

Eﬂ\ = @& ||  11857.490_141_693

Bookmarked Event Pull Down
The pull down menu in the Xgig
TraceView toolbar contains all
bookmarks. Selecting a bookmark
takes you to that event in the trace.
When you pull-down the box, it
expands horizontally to include all
bookmark information.
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Figure 180: TraceView Toolbar (continued)

Segment Selection Pull Down

The pull down in the Xgig TraceView
toolbar allows you to select a buffer
segment if the hardware capture

memory is segmented. Only
segments with valid data are

selectable.

Help Button

Click this button to
Trace Information Button open on-line help for
Brings up a message box TraceView.
with information about the
current trace.

Al Portz

Port Group Pull Down

The pull down in the Xgig TraceView
toolbar allows you to select a port, logical
link, or port group. You can select a single
port, single logical port, a single port-pair,
select from previously created port
groups, select a link, or select all ports.

[

7

R
Xgig Expert Button /

This button launches or jumps to the Xgig
Expert program. Xgig Expert displays your
trace in a chart form and a report form
using an array of metrics. To return to Xgig
TraceView, click the Xgig TraceView icon
on the Xgig Expert toolbar.

Xgig Analyzer User’s Guide

385



Chapter 14, Xgig Trace View Hints and Tips

Toolbar

Figure 181: TraceView Navigation Toolbar

Next and Previous Event Buttons
Use these buttons to search
backward (up) or forward (down)
from the current location in the
trace file. The buttons search for
events that meet the search

- . this button to toggle between Quick Filter conditions.
E?;g/n;ﬁteer;éf)?t u&;%g;?gﬁled applyir‘_lg and removing the Select Quick Filter List
filter. Filters are set up through from the Tools menu to
the Filter tab of the Detailed see the current list of
Find/Filter/Color dialog box. Quick Filters.

& & | -

Zoom In/Out

Decrease or increase the
font size of the display in
the event grid.

Filter Events Button

This button brings up the Detailed
Find/Filter/Color window. The
Detailed Find/Filter/Color window
allows you to set up complex
searches, filters, and color
modifications. Click and drag
templates from the browser to one
of the tabs to set up the conditions
for your search or filter.

Quick Filter Button
Apply Filters Button Use this button to
Once the filter is set up, use enable or disable

Show Overlapping Data Button
Press this button to toggle between
showing overlapping data only and

Show/Hide OOB Button showing all data in the trace.
Use this button to show/ Showing overlapping data only can
hide Out-of-Band data for

narrow your view to critical sections

SAS/SATA. Use the when viewing large traces.

pull-down menu to set
options.

\ [
?féﬂy*ﬁﬂ;v s B Ilo Mo

Show/Hide Ordered Sets Button
Press this button to toggle between

show and hide of ordered sets. MUX Button
Hiding ordered sets can narrow your The MUX button
data display when you only need to toggles the display
look at frames or packets. Use the between showing

MUXed physical ports
together and showing
logical ports together. If
ports are not MUXed,
this button is not
available.

pull-down menu to set options.

Quick Hide Button

Use this button to enable
or disable Quick Hide
conditions. Select Quick
Hide List from the Tools
menu to see the current
list of Quick Hides.
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Enable Aliases Button
This button toggles
aliases off and on.

Figure 182: Trace Navigation Toolbar (continued) 8

Devices and
Addresses Button
Use this button to
enter the devices
and addresses
mappings from a
prior boot-up
sequence in order to
analyze and decode
future traces This
display is available for
PCle only.

OOB Display Button
Use this button to bring

up the graphical
display for OOB

events. This display is
available for 6G SAS/

SATA blade only.

N

—’g wbs Iﬂ- T |'E§ - I.-'l'-.II Protocols

Graphical Transmitter
Training States Button.
Use this button to
parse the trace file and
bring up the FC_Port
State Machine dialog
box. This is only
available for 16G FC,
32G FC, 10GigE ,&
25GigE traces.

Sync Scroll Grids Button
The Synchronize Grids button

synchronizes the display between
the grids, or toggles the display so

the grids scroll independently.

Layered Protocol Button
This drop-down menu
allows you to view events
by protocol layer.

Go To Trigger Button
The trigger button
jumps to the trigger
position in the trace. All
the events after the
trigger in the trace are
displayed with Ts in the
Icon column.

=] |Lane1 j
|

Lane Button

This drop-down menu
allows you to view events
for a specific lane of PCle
traffic. This display is
available for PCle only.
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Keyboard Shortcuts

Keyboard Shortcuts

Table 31: Keyboard Shortcuts, TraceView

Key Description

Ctrl +N Open a New View

Ctrl +O Open Trace File

Ctrl +D Open Domain

Ctrl +P Print

Ctrl + + Zoom In

Ctrl + - Zoom Out

Ctrl +C Copy Event Data

Ctrl + F3 Quick Find/Filter/Hide
Shift +F3 Detailed Find Previous
Ctrl + E Synchronize all views

F1 Help

F2 Apply filters

F3 Detailed Find Next

F4 Show / Hide Ordered Sets
F5 Sync Scroll Grids

F7 Go to Trigger

F8 Show / Hide OOB

F9 Go to Expert

Shift +F11 In Traffic Summary, Go to previous occurrence
F11 In Traffic Summary, Go to next occurrence

Keyboard Shortcuts When Selecting Column Data...

Ctrl +Q Quick Find/Filter/Hide
Ctrl +R Set Alias
Ctrl +C Copy Event Data

Keyboard Shortcuts from Bookmark Column Only...

Ctrl +R Bookmark
Ctrl+1 Set Global Cursor 1
Ctrl+2 Set Global Cursor 2

Keyboard Shortcuts

From the Available Template Browser...

Enter Open...
Ctrl +C Copy
Ctrl +X Cut

Ctrl +V Paste
Del Delete
F2 Rename
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Chapter 15
Xgig Expert

In this chapter:
“Key Features of Xgig Expert” on page 392
“Opening a Trace” on page 392
“Switching to TraceView” on page 393
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Key Features of Xgig Expert

Xgig Expert @ isan analysistool for Fibre Channel, FCP-SCSI, Gigabit Ethernet, IP, TCP,
iFCP, FCIR, iSCSI, SAS, SATA, PCle, NVMe, and AHCI traffic. Xgig Expert automatically
identifies protocol violations and errors within the trace as well as providing arich set of metrics
for performance and behavioral analysis. Traces from Gigabit Ethernet topology, SAS/SATA
topology, or Fibre Channel topology (Arbitrated Loop, Public Loop, Switch Fabric, etc.) are
supported and automatically analyzed when opened.

You can launch Xgig Expert from Xgig TraceControl, from Xgig TraceView, or from the desktop.
To invoke Xgig Expert from Xgig TraceControl or Xgig TraceView, select the Xgig Expert icon
from the tool bar.

The Xgig Expert on-line help system has extensive information on how to run the Expert program.
Also refer to the Xgig Expert: Analysis Tool for Fibre Channel Networks, A Case Sudy and User’s
Guide for an extended example of using Xgig Expert software.

Some key features of Xgig Expert are listed below:

e TheGraph View button allows you see key metrics over time as line graphs. Datarate is
given in megabytes/ per second aswell as 1/0O per second. The queue depth is plotted for all
initiators and all targets over the length of the trace.

* TheAdd Counters button (+) shows awindow which displays the wide range of metrics
availablein Xgig Expert.

» TheReport View button allows you to create a report with performance statistics taken over
the entire length of the trace.

« Debug View shows the topology and details for categories of debug events.

Opening a Trace

The Opening Trace screen appears while Xgig Expert calculates statistics for the selected trace
file or the selected domain

Figure 183: Opening Trace Progress Message.

Opening scsi multi threaded rw.kgp

,r Procezsing
( 000:00:03.409_312_ 006

After analyzing the trace, Xgig Expert opens Debug View, showing the topology and details for
categories of debug events.

Cancel I
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Switching to TraceView

To switch to Xgig TraceView application, from the Xgig Expert View menu select Go to Xgig
TraceView or click the Xgig TraceView icon on the toolbar. TraceView automatically jumpsto
the timestamp nearest to the currently selected item in Expert. You can aso right-click a
timestamp in the Timestamp window of Xgig Expert and select Copy. Switch to Xgig
TraceView, paste the timestamp into the Timestamp box of TraceView, and press Enter.

Figure 184: Xgig Expert Main View
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Figure 185: Xgig Expert Graph View
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Appendix A
Analyzer File Formats

The following file formats are defined for Xgig Analyzer.

.trc extension -- Single-port Trace Files for Fibre Channel or SAS/SATA

A .trcfile contains all the data collected by a single Fibre Channel or SAS/SATA analyzer
hardware port.

.gbe extension -- Single-port Trace Files For GigE

A .gbefile contains all the data collected by a single Gigabit Ethernet analyzer hardware port.

.alias extension -- Aliases file for a trace

An .diasfileisafile containing all of the aliases for atracefile. It has the same name as the trace
file.

.tgp extension -- Trace Group Files

Trace group files (.tgp) are a collection of tracefiles (.bus, .trc, or .gbe) for the Xgig Analyzer. The
trace group file only contains alist of .trc or .gbe files that are to be displayed. When opened in
TraceView, al the datain the listed files are interleaved by timestamp when displayed.
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.bus extension -- Single-port Trace Files for SAS/SATA

A .busfile contains all the data collected by a single SAS/SATA Bus Daoctor analyzer phy, after
conversion from Bus Doctor format to Xgig format.

.cfg extension -- Xgig TraceView Configuration files

Xgig TraceView configuration files (.cfg) control the display of the data. The columns, colors,
searches, filters, views, and groups, are all saved in the configuration file. Aliases and bookmarks
are saved directly in the trace file and are available regardless of the configuration file. The Xgig
TraceView program looks for a Xgig TraceView configuration file of the same name asthe .tgp or
trcfilethat it is opening. If thisfile cannot be found, the program will open the last configuration
used. If there isno last configuration used, the program opens a default configuration file.

.tcc extension -- Xgig TraceControl Configuration files

The Xgig TraceControl configuration file (.tcc) controlsall configuration for capturing traces. This
includes the information you can specify from the Xgig TraceControl Configuration screen such
as link speed setting, signal regeneration setting, trace size options, capture options, and trigger
options.

.ffg extension -- Filter Group Configuration files

The Filter Group configuration file (.ffg) saves all configuration information applied to the Find,
Filter, and Color tabsin the Detailed Find/Filter/Color window. Any changes made to the
templates using the Frame, Qualifiers, or Containing tabswill be saved in the .ffg file.

.hst extension -- Capture File Format for Surveyor

The .hst fileformat is used by the Viavi Surveyor application. TraceView can save or open filesin
this format. TraceControl can save traces from Xgig hardware into this format.

.pcapng extension -- Capture File Format as PCapNg File

The .pcapng file format can be saved by TraceControl and TraceView to save trace trace
information to be used by applications other than Xgig Analyzer. One of these applicationsis
WireSharkfiles

.cap extension -- Capture File Format for Surveyor

The .cap fileformat is used by the Viavi Surveyor application. TraceView can save or open filesin
this format.
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Appendix B

Connection and Wiring Examples

In this appendix:

» Connecting the Xgig Blade
» Connecting the Xgig Blade Through a Tap

The following examples show two ways to connect Xgig Multi-Function Blades to the network.
There are many other possibilities. After reading this section, if you need help with a special
configuration contact Customer Support.

C Warning: Do not look directly into the end of afiber or the connector. Exposure to laser
radiation can cause eyeinjury.

Make sure that you connect the blade ports to the correct media type — Fibre Channel ports to
Fibre Channel links, GigE portsto GigE links, or SAS/SATA portsto SAS/SATA links.
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Example Direct Connection, Fibre Channel Network

Thefollowing configuration shows a single Xgig Four Slot Chassiswith four Xgig Multi-Function
Blades. In the example, three links are monitored via direct connection to the Fibre Channel ports.

The four blades can be used to set up eight Fibre Channel links for analysis and monitoring
purposes. The number of linksto be monitored can be increased up to a maximum of 32 by
cascading 4 chassis together. The receive side for each analyzer port is aways on the right.

To directly connect to Fibre Channel ports, each side of the link must be connected to the same
port-pair. Port-pairs are defined by adjacent ports (port 1 and port 2, or, port 3 and port 4) on the
same blade. In the example below, each link is connected to port 1 and to port 2 on an Xgig
Multi-Function Blade.

Figure 186: Xgig Direct Connection
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Some examples of unusable connections follow.

* You cannot connect one side of thelink to blade 1, port 1 and connect the other side of thelink
to blade 2, port 1.

*  You cannot connect one side of thelink to blade 1, port 2 and connect the other side of the link
to blade 1, port 3.
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Example Connection Through Taps, Fibre Channel Network

The following configuration shows an Xgig Four Slot Chassis with four Xgig Multi-Function
blades. Three links are monitored using three single-port fiber taps.

Thetap ports are connected to the Rx ports on the X gig Multi-Function blades in the Xgig chassis.
Use the Receive side (right side) of the ports ONLY when passively monitoring alink with the
Xgig Multi-Function blades.

To correctly monitor both directions of a Fibre Channel link through a tap, each side of the link
must be connected to the receiving ports of the same port-pair. Domain creation is performed
using the TraceControl program.

By attaching both tap ports to the ports of an Xgig Multi-Function Blade port-pair, you can
guarantee that the ports are part of the same domain. For example, connect one side of the link
from the tap to Chassis 1, Blade 2, Port 3 and one side to Chassis 1, Blade 2, Port 4, as shown in
Figure 187.
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Example Connection Through Taps, Fibre Channel Network

Figure 187: Xgig Analyzer Connection Through Taps
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Appendix C
Protocol Display Color Coding

Protocol color coding is applied based on the protocol detected by TraceView. Types of frames and
ordered sets are displayed using distinctive colors. You must select the Use Color Coding Based
On Protocol (Bus Doctor) from the Spreadsheet Options dialog box to have protocol color
schemes applied to the decode.

Fibre Channel, iSCSI, SAS/SATA, and NV Me protocols are supported for color coding in this
release.

The protocol-based color scheme is the same color scheme used by Viavi’s Bus Doctor Plus bus
analyzer product. For SAS, color is applied on the count-OS-IU Type column. For SATA, color is
applied on the count-OS-IU Type-FIS column. For FC, color is applied on the count-OS-Rctl
column. For Dword view and in port side-by-side view, the port column is colored. Primitives
(including SOF and EOF) not shown as separate events in the spreadsheet display do not have an
assigned color. However, since these primitive events show on separate lines in Dword view, they
will have an assigned color in Dword view. For visibility, an event with an error hasitstext colored
in red throughout all columns. For NVMe, command, status, and data entries are colored in the
Side A and Side B columns in the main event grid.

Colorsin the Dword view will be applied to the summary cell of the Dword matching the field
code or event type.

Colors are assigned for each protocol as described in the following tables.
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Table 32: iSCSI Color Coding

Everything else

255, 255, 255

ltem Background RGB Foreground RGB Components
Color Components Color

Any Error 255, 255, 255 - 255, 0, 0

BHSopl* = 0,0, 128 255, 255, 255

SCSI Cmd

BHSopT* = 0,128,0 255, 255, 255

SCSI Resp

BHSopl = 153, 35, 66 255, 255, 255

Login Cmd

BHSopT = 0, 128, 128 255, 255, 255

Login Resp

0,0,0

* BHSopl and BHSopT: Basic Header Segment Opcode for initiator/target

Table 33: Fibre Channel Color Coding

Everything else

255, 255, 255

-OIO,o

Item Background RGB Foreground RGB Components
Color Components Color

Any Error 255, 255, 255 255,0,0

Ordered Sets 255, 255, 255 128,128,0

FCP_CMND(RCtI=06), 0,128,0 255, 255, 255

FCP_RSP(RCtI=07)

Loop Init Sequence 255,102, 0 255, 255, 255

Extended Link 0,128, 128 255, 255, 255

Services(RCtl=22-23)
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Table 34: SAS/SATA Color Coding

ltem Background RGB Foreground RGB Components
Color Components Color
Any Error 255, 255, 255 - 255,0,0
SATA_EOF, EOF, 128,128, 128 255, 255, 255
EOAF
SATA_SOF, SOF, 0,0,0 255, 255, 255
SOAF
Remaining Primitives 255, 255, 255 - 128,128,0
SATA_FIS27 153, 35, 66 255, 255, 255
SATA_FIS34 255, 255, 0 - 0,0,0
SATA_FIS39 0, 0,128 255, 255, 255
SATA_FIS41 0,128,0 255, 255, 255
SATA_FIS46 0, 128,0 255, 255, 255
SATA_FIS58 0, 128,128 255, 255, 255
SATA_FIS5F 51, 204, 204 0,0,0
SATA_FISAl 224, 224, 224 0,0,0
SSP_IU01 0,128,0 255, 255, 255
SSP_IU05 0,128,0 255, 255, 255
SSP_IU06 0, 128,0 255, 255, 255
SSP_IU07 0,128,0 255, 255, 255
SSP_IU16 0,128,0 255, 255, 255
SSP_IU40 0,0, 128 255, 255, 255
SSP_1u41 0, 0,128 255, 255, 255
AFO 153, 35, 66 255, 255, 255
AF1 153, 35, 66 255, 255, 255
Vendor Specific 0, 128,0 255, 255, 255
(UIFO-FF)
Everything else 255, 255, 255 - 0,0,0
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Table 35: NVMe Color Coding

Item Background Color |RGB Components | Foreground Color | RGB Components
NVMe Command 153, 35, 66 255, 255, 255

NVMe Status 255, 255, 0 0,0,0

NVMe Data 0,128,0 255, 255, 255
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Appendix D
Xgig Chassis Trigger/Stop from the Command Line

You can Trigger or Stop captures at the Xgig chassis from the command line of remote clients. The
domain being triggered/stopped needs to be created using TraceControl. However, without
TraceControl installed on the client work station, the user or a high-level application can stop or
trigger al portsin adomain with a simple command line interface.

The remote command line operations are supported through afree utility which is downloaded
from the Internet. The syntax for the command line described in this Appendix must be followed
for the utility to work with Xgig chassis.

Requirements

» Xgig Chassis (server) must have Xgig Server Appkit Version 3.2.x or greater

AnHTTP utility that will perform an HTTP POST operation.
For example, Wget.exe V1.10 or better can be installed on the client.Wget.exe supports a
“-post-data’ parameter on the client work station where the command line interface will be
used. Wget.exe is free and can be downloaded at http://users.ugent.be/~bpuype/wget/

» Theclient work station that runs wget.exe must have access through the network to the Xgig
Chassis being controlled. The machine that runs wget.exe does not need to have the
TraceControl Application software installed.

»  Domain(s) must be created prior using the command line using TraceControl application
software.
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Appendix D, Xgig Chassis Trigger/Stop from the Command Line

Command Line Interface

The command line interface is used to issue the stop/trigger on the running domain in the Sync
Group. Command can be applied for intra-chassis or inter-chassis domains as long as the domain
name is specified. The parameters enclosed in braces <> are user-supplied values that are required
to complete the command option. The command line parameters enclosed in brackets[ | are
optional.

The wget options described here are those relevant to using the command to control Xgig. There
are other options available for the wget command. Refer to the wget documentation available on
the http://users.ugent.be/~bpuype/wget/ web site.

Important: Passwords specified in the command are the administrative passwords for the
Xgig Chassis, not the user names and passwords used to log in as aclient of Xgig.

Command Syntax:

wget [-O-] "--post-data=Parameters=/<MODE> \"<DOMAIN_NAME>\"

[/PASSWORD \"<SLAVE_USERNAME:SLAVE_PASSWORD>\"] "
http://[<MASTER_USERNAME:MASTER_PASSWORD>@<HOST>/cgi-bin/domaincontrol.pl

Example:

wget -O- "--post-data=Parameters=/TRIGGER \"My Domain\" /PASSWORD \"MySlave:MySlavePassword\""
http://MyUserName:MyPassword @MyChassis/cgi-bin/domaincontrol.pl

Parameter Descriptions

-O-
This optional parameter causes the output/result from the Xgig chassis to display on the standard
output device.

/MODE:

The MODE can be either STOP or TRIGGER. With the STOP option, the capture running on the
specified domain will stop immediately. With the TRIGGER option, the capture running on the
specified domain will trigger immediately and will stop after post-fill is satisfied. The modeis
case insensitive and isarequired field.

Note: In a SAS domain, the analyzer can be stopped with either TRIGGER or STOP
commands; however, anon-SAS domain (Fibre Channel, Ethernet) may not stop unless you
use the command with the /MODE option set to STOP.

\"<DOMAIN_NAME>\"

The Domain Name to be stopped or triggered. For Sync Groups with duplicated domain names for
running capture domains, the first matching domain in the Sync Group data base will be selected.
The Domain Name must be enclosed in\" and \" (for example, \"My Domain\"); the Domain
Name can have spaces within the name. The Domain Name is case sensitive and is a required
field.

/PASSWORD \"<SLAVE_USERNAME>:<SLAVE_PASSWORD>\"

Thisoption isrequired only if the specified DOMAIN_NAME contains ports on asingle slave
chassis of the Sync Group. Thisoption isignored if the requested domain contains ports on more
than one chassis or in the master chassis.
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Appendix D, Xgig Chassis Trigger/Stop from the Command Line

If the/PASSWORD is specified, the slave user name and password must be enclosed by \" and \"
and separated by a colon. User name and password are case sensitive. Example: /PASSWORD
\"My Slave:MySlavePassword\"

Note: If the ports within the domain are located in a single chassis other than the master of
=%»| the Sync Group AND the /PASSWORD option is not specified, the default user name and
password JDSU:JDSUsnt is used. The master chassis will forward the request to the chassis
that is associated with the domain.

<MASTER_USERNAME>:
User name to access the Master chassis of the Sync Group. User name and password are case
sensitive. Thisisarequired field.

<MASTER_PASSWORD>
Password to access the Master chassis of the Sync Group. User name and password are case
sensitive. Thisisarequired field.

<HOST>
Xgig Chassis name or IP address of the Master chassisin the Sync Group. Thisisarequired field.

Examples of Using Wget

Stop Example

Assume you wish to stop adomain named "My Domain (1,1,1)" in the Sync Group. Thisdomain
is created as inter-chassis domain with ports located in 2 or more chassis. The following are the
chassis name and the user name and password:

Master chassis nameis "MyChassis'

User name to access Master chassisis "MyUserName'

Password to access Master chassisis "MyPassword"

The following command will stop the capture for the domain:

wget -O- "--post-data=Parameters=/Stop \"My Domain (1,1,1)\"" http://MyUserName:MyPassword @MyChassis/
cgi-bin/domaincontrol.pl

Trigger Example

Assume you wish to trigger the domain "My Domain (1,2,1)" in the Sync Group. Thisdomain is
created as an intra-chassis domain with all ports are located in the Master Chassis. The following
are the chassis name and the user name and password:

Master chassis name is "MyChassis"

User name to access Master chassisis "MyUserName'

Password to access Master chassisis"MyPassword"

The following command will trigger the capture for the domain:

wget -O- "--post-data=Parameters=/Trigger \"My Domain (1,2,2)\"" http://MyUserName:MyPassword @MyChassis/
cgi-bin/domaincontrol.pl
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Trigger Example for Ports on Slave Chassis

Assume you wish to trigger the domain "My Domain (2,1,1)" in the Sync Group. Thisdomain is
created as an intra-chassis domain and contains only portsthat are located in asingle slave chassis.
The following are the chassis name and the user name(s) and password(s):

Master chassis nameis "MyChassis'

User name to access Master chassisis "MyUserName"

Password to access Master chassisis "MyPassword"

User name to access Slave chassisis " SlaveUserName"

Password to access Slave chassisis " SlavePassword"”

The slave user name and password is required to forward the request to the dave chassis. The
following command will trigger the capture for the domain:

wget -O- "--post-data=Parameters=/TRIGGER \"My Domain (2,1,1)\" /PASSWORD
\"SlaveUserName:SlavePassword\"" http://MyUserName:MyPassword @MyChassis/cgi-bin/domaincontrol.pl

Output Samples

Output appears on the standard output device if the -O- option is used in the command line.

Example Output, Ports on Master and on Slave Chassis

The domain in this output sampleisainter-chassis domain (composed of ports from more than one
chassisin the Sync Group). The user name to access the Master Chassisis"JDSU", and the
password is"JDSUsnt".

Note that the variable DomainType is used to indicate if the domain is an intra-chassis domain
(Local) or an inter-chassis domain (Global).

C:\>wget -O- "--post-data=Parameters=/TRIGGER \"My Domain (1,4,1)\" http://JDSU:JDSUsnt@xgigsim-7/cgi-bin/
domaincontrol.pl

--10:30:48-- http://JDSU:*password*@xgigsim-7/cgi-bin/domaincontrol.pl
="

Resolving xgigsim-7... 10.11.7.84

Connecting to xgigsim-7|10.11.7.84|:80... connected.

HTTP request sent, awaiting response... 200 OK

Length: unspecified [text/html]

[<=> 10 -—--K/s
Domain =My Domain (1,4,1)
Option = TRIGGER

SyncChannel =0

DomainType = Global
CurrRunState = Capture is Running
PostExeState = Triggered

Status = Executed

[<=> 1187 --.--K/s

10:30:49 (14.51 MB/s) - *-' saved [187]
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Example Output, Ports on Slave Chassis

This output isfor acommand to aintra-chassis domain with all ports on slave chassis (2nd
chassis). In this example command:

* My Domain (2,1,1) isaloca domain which contains ports within the slave chassis (2nd
chassis).

» Thedave password is not provided in the command line. Therefore, the master chassis uses
the default user name and password when forwarding the request to the 2nd chassis.

C:\>wget -O- "--post-data=Parameters=/TRIGGER \"My Domain (2,1,1)\"" http://JDSU:JDSUsnt@xgigsim-7/cgi-bin/
domaincontrol.pl

--10:30:45-- http://JDSU:*password*@xgigsim-7/cgi-bin/domaincontrol.pl
="'

Resolving xgigsim-7... 10.11.7.84

Connecting to xgigsim-7|10.11.7.84|:80... connected.

HTTP request sent, awaiting response... 200 OK

Length: unspecified [text/html]

[<=> 10 --.--K/s
Domain =My Domain (2,1,1)
Option = TRIGGER

ForwardingTo = XGIGSIM-6 (10.11.7.70)

Option = TRIGGERSYNC
SyncChannel =120

DomainType =Local

ReqChassis =2

MyChassis =2

DomainValue =0

CurrRunState = Capture is Running
PostExeState = Triggered

Status = Executed

[<=> 1314 --.--K/s

10:30:46 (23.30 MB/s) - *-' saved [314]
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Example Script

Complete command example scripts (.cmd files) are installed with the Xgig Analyzer Software
and are located in \Program Files\Viavi\Xgig AnalyzenScripts. An example script is shown below.

@echo off

set domain=%1
set chassis=%2
set mode=%3

if '%chassis%'=='' goto end_usage

if '$domain%'=='' goto end_usage

if '$3'=='' set mode=TRIGGER

wget -O- "--post-data=Parameters=/%mode% \%domain%" http://JDSU:JDSUsnt@%chassis%/cgi-bin/domaincontrol.pl

goto end_all

:end_usage

echo ===================================================================================================
echo TriggerAnalyzer.cmd - Remote triggering for Xgig Analyzer domains via HTTP.

echo ====================s===========================S=S=S=S=S=====S=S=SSSSSSSSSsSsSsSsSsSsSssSssssss=ss==s
echo Usage:

echo This batch file requires two parameters:

echo 1. The Domain Name to trigger/stop (eg: "My Domain (1,1,1)" - note the quotes are required with spaces!)
echo 2. The Chassis Name or IP Address (eg: Xgig02005584 or 10.22.10.5)

echo Optional Parameter:

echo 3. Mode to use: STOP or TRIGGER - defaults to TRIGGER

echo ===================================================================================================
echo Example:

echo TriggerAnalyzer "My Domain (1,1,1)" Xgig02005584

echo Translates to:

echo wget -O- "--post-data=Parameters=/TRIGGER \"My Domain (1,1,1)" http://JDSU:JDSUsnt@Xgig02005584/cgi-bin/
domaincontrol.pl

echO =======================—==—==============—=—=—=—=============—==—==========================================
echo NOTES:
echo 1. In a SAS domain, the analyzer can be stopped with either TRIGGER or STOP commands, however,

echo a non-SAS domain (i.e. Fibre Channel, Ethernet) will not stop if sent TRIGGER and the analyzer mode
echo (set by TC) is not configured for "Stop after trigger". In this situation, it would be necessary
echo to use the STOP command!

echo 2. This batch file assumes the use of default username and passwords on the chassis and would need
echo to be modified accordingly if non-default values are utilized.

echo 3. This tool requires the utility wget.exe version 1.10 or newer, which can be downloaded from:
echo http://users.ugent.be/~bpuype/wget/

echo 4. For full documentation on this feature see the Xgig Analyzer Users Guide (XgigAnalyzerUG.pdf) .

:end_all
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Index

Symbols

lin 207

Irange 207

Irgn 207

ffgfiles (filter groups) 281
.tcc extension 92

/C/ Encodings 351

Numbers
10 Bit View 294

A

Absolute Scale 335

Absolute Time 372

account name 17, 181

ACK DLLPsand Errorsonly 230

add information to an existing column 276
AddLink 31,47

add ports 47

additional condition, quick find 214
additional condition, quick hide 226
address frame counters 316

advanced triggering 142

aggregate port-pairs 47

aggregation of port-pairs 31

Alias Editor 282

Aliasing 281

ALIGN options, SAS 133

alignment marker, FEC 120

analog passthrough 114

Analog Passthrough Multiplexed 114
analyzer devices, configuration 90
Analyzer Port 188

annotation by Expert 348

Any SCSI Device 352

application launch after the capture 105
Apply Quick Hide 224

Applying a Conversation 169

Arm then stop on trigger. Rollback on reset condition. 139
Ascii 213, 222, 225

ASCII string 205, 213

Assigning Colors 284

assigning port-pairs to domains 32
ATA Cmd Interpretation 351

ATA Status Interpretation 352
authentication 33, 188

Auto Negotiation Decoded Data capture option 129
auto save the capture file 104
auto-detect speed option, SAS 111
Autofit Side-by-Side Port Columns 197
Automated Capture Options 104
Available Templates Browser 128, 158, 279

B

background color, port selection 187
Base Filename 96

Base-R FEC 119

Beginning and End Points, Export 370
BERT Port 189

Binary Editor 298, 299

Bit-Pattern Definitions 339

bitwise And 207

blade license key 44

Blade selection 38

Blink Chassis LEDs 48

blink the LEDs 33

Bookmark Editor 219

bookmark, delta calculator 368

Bookmarks 216

box car view (LTSSM) 329

Brocade VE Port Frame Decoding 352
buffer segmentation 116

Bus Doctor Plus 403

But Not These 128

buttons, Select Ports for Domain Creation 33
buttons, Select PortsDomains to Analyze dialog 188
byte boundaries 167

Byte-Pattern Definitions 339

C
cablelength 86
cable lengths 38
Cables, chassisinterconnection 38
capture all segments 155
capture buffer segmentation 116
capture current segment 155
capture El capture option 130
capture options 129
Capturetab 128
Capture These 128
capture to the next segment 155
change the port function 41
changing the timestamp 373
Chassisclock 91
Chassis numbering 46
Chassis Software Upgrade 51
Color Coding 403
color filter 284
Color tab 284
command line 407
common filtering operations 220
Compress consecutive identical TTS Training Frames capture
option 130
Compressidentical training frames in sequence capture option
130

configuration file, TraceView 196
configuration of multiplexed ports 198
configuration options, TraceControl 90
configure 8
configure al analyzer devices 90
connect to adomain 48
connect Xgig Multi-Function Blades 399
connection

counters 315

Hub Port Snoop 6

In-Line 6

Optical Splitter Snoop 6
Connection Only Ordered Sets 230
Control primitives 158, 280
controls, histogram 335
controls, OOB display 248, 307
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Conversation 169

converter 185

Copy Event Data 369

CRC, recalculate checksum 299
create a user-defined template 339
Create Domain 47

customize templates 338

D

Data Compression Mode capture option 130
Data Inspector pane 292

DDP Interpretation 351

decode improvement 368

decode information 368

decode information, columns 268
decode switch 351

Decode Switchesin the Template Editor 343
Decoded field 213

Decoded string 213

decoded string 205

de-emphasis 86

Define Port Groups 199

delete acolumn 277

Delimiter 96

Delta Calculator 368

Detailed Find/Filter/Color window 278
device and address mappings 97
device browser 16

Digital Retime 114

Direct Access Devices 352
Direction Indicator 169, 171
disconnected operation 49
Discover 29, 186

Display Decimal 265

Display Hexadecimal 265
Display Interpretation 265
display of partial frames 274
Domain 31

domain 28, 30

Domain Creation dialog box 29
domain names 44

Domains 183, 186

double rate 110

Dword display 300

Dword Options 134

Dword View 230

DWORDs 134

dynamic frame counters 317, 326
dynamic transaction counters 321

E

EBCDIC/ ASCII Representations 301, 302
EBCDIC string 205, 213

edit template values 339

Equalization 81, 83

error counters 311, 324

Error templates 149, 161

events pane, OOB 246

Exchanges View 286

exclude duplicate UpdateFC DLLPs 130

Exclude duplicate UpdateFC DLL Ps capture option 130

expand acolumn 277
Expert annotation 348

F
FC-AE-FCLP 351
FC-AV Simple Streaming Protocol 351
FCoE interpretations 121
features 4
FEC 119
alignment marker 120
Fiber Tap 6
Fibre Channel frame counters 324
field 205
Field Groups 268
fileformats 184
Filter Group 281
filter status area 220
Filter tab 228
Filter Tab Example 229
Filtering data 220
filtering events 221
Filters, creating templates 167
Find Not 214
find operation 203
Find Tab Example 203
Find, Filter, and Color 278
Fixed hex 212
fixed hex 205
Flow Control Ordered Sets 230
flowchart view (LTSSM) 331

Force the capture of errors on filtered events capture options 131
Force the capture of onel_idle after TS2 capture option 132

Forward Error Correction. See FEC
Frame Byte Contents 339

frame counters 316, 324

Frame Size 115

frame typesin conversations 169, 171
FTPserver 51

G

General View 293

Generator Port 189

Global Cursor 1 267

Goto Trigger 219

Graphical Display of OOB 244

H

Hardware Manuals 12

hex hide 222, 225

hex values 293
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