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Document Disclaimer

The information in this document has been carefully checked and is
believed to be reliable. However, no responsibility can be assumed for
inaccuracies that may not have been detected.

CATC reservesthe right to revise the information in this document without
notice or penalty.

Trademarks and Servicemarks

CATC, FCTracer 4G, FCTracer, Link Tracker and BusEngine are
trademarks of Computer Access Technology Corporation.

Microsoft, Windows, Windows 98SE, WWndows 2000, Windows ME, and
Windows XP are registered trademarks of Microsoft Inc.

All other trademarks are property of their respective companies.

Copyright

Copyright © 2004, Computer Access Technology Corporation (CATC); All
Rights Reserved.

This document may be printed and reproduced without additional
permission, but all copies should contain this copyright notice.

FCC Conformance Statement

This equipment has been tested and found to comply with the limitsfor a
Class A digital device, pursuant to Part 15 of the FCC Rules. These limits
are designed to provide reasonable protection against harmful interference
when the equipment is operated in a commercial environment. This
equipment generates, uses, and can radiate radio frequency energy and, if
not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment
inaresidential areaislikely to cause harmful interference in which case the
user will be required to correct the interference at his own expense. The end
user of thisproduct should be aware that any changes or modificationsmade
to this equipment without the approval of CATC could result in the product
not meeting the Class A limits, in which case the FCC could void the user's
authority to operate the equipment.

Release Information

Thisisversion 2.10 of the CATC FCTracer and FCTracer 4G™ Fibre
Channel Protocol Analyzer User’'s Manual. This manual is based on
FCTracer software version 2.10.
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EU Conformance Statement

Thisequipment complieswith the EMC Directive 89/336/EEC and the Low
Voltage Directive 73/23/EEC, and their associated amendmentsfor Class A
Information Technology Equipment. It hasbeen tested and found to comply
with EN55022 and EN55024 (EN61000-4-2, EN61000-4-3, EN61000-4-4,
EN61000-4-5, EN61000-4-6, EN61000-4-11, EN61000-3-2,
EN61000-3-3), and EN605950.
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1. Overview

1.1 FCTracer 4G and FCTracer Fibre Channel
Protocol Analyzers

CATC's FCTracer™ 4G and FCTracer are portable Fibre Channel test and
debug platformsthat combines non-intrusive, multi-port recording with the
most advanced triggering and decoding features available. By leveraging
years of experience in protocol analysis tools for emerging markets,
FCTracer 4G and FCTracer blend sophisticated functionality with practical
features to allow designers and validation engineersto easily specify
multi-level, conditional trigger scenarios to pinpoint intermittent problems
in the Fibre Channel fabric.

CATC Fibre Channel Trace

Universal Serial Bus
(Host Connection)

‘External i
nterfac 4
Windows PC (Host Computer)

Universal
Protocol Analyzer
FCTracer Module—=pxans | m &

AC Power
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. Taps
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B S — 9
Adau;er FCLink gl o

(Under Analysié{j Fibre g

Channel |
. Switch
~f [
= h‘\_ 1

System level validation requires non-intrusive monitoring from multiple
probe points within the SAN. FCTracer 4G and FCTracer ensure accurate
data collection by providing transparent taps using active port bypass
circuits capable of recording 1, 2 and, in the case of FCTracer 4G, 4 Gbps
Fibre Channel traffic at full line rate. At the heart of FCTracer4G and
FCTracer isthe CATC BusEngine™ protocol processor that incorporates
both areal-time recording engine and configurabl e toolsto trigger and filter
high-speed Fibre Channel traffic.

Effective analysis requires isolating important traffic. Both FCTracer 4G
and FCTracer have powerful triggering capabilities that include two
independent sequencers that can track two unrelated series of eventsin
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parallel. The presence of two independent sequencersis like having two
analyzersin one - each sequencer can separately monitor up to 256 levels of
trigger logic with up to six "events' per level. FCTracer 4G and
FCTracer dynamically allocates memory resources up to a maximum of 2
GB across all four recorded channels. Users can selectively exclude any
channel from the recording to boost memory depth for the remaining
channels.

System level debug frequently requirestools to capture intermittent
problems. FCTracer 4G and FCTracer have a Long Term (Spooled)
Recording mode; enabling capture of datafor days to better analyze
problems. FCTracer 4G and FCTracer also supports remote operation over
aLAN and unattended control of the analyzer with an Automation API.

FCTracer 4G and FCTracer include a Traffic Summary utility that provides
statistics on the occurrence of errors, primitives, frames, sequences, and
exchanges. Users can evaluate these metrics at a glance or use them to
navigate through the trace.

FCTracer 4G also features graphical bus utilization and throughput reports
that provide a histogram of activity dynamically linked to frame level
details. Real-time monitoring continuously displays metrics for each port
providing ahigh level view of network performance. Ideal for system-level
test and debug, FCTracer 4G tracks throughput and recovered errors for
end-to-end Fibre Channel analysis.

For complete product information, please visit www.catc.com.

The Fibre Channel specification is available from the Fibre Channel TA at
its web site http://www.fibrechannel.or g/

FEATURES BENEFITS

2 Parallel Event Sequencers with 256 I solate intermittent problems by tracking two com-
States, each with Independent Trigger & pletely independent event sequencesin parallel
Filter Criteria

FCTracer 4G: 1, 2 & 4 Gbps FC Ports Monitor, trigger and record multiple Fibre Channel
FCTracer: 1 or 2 Gbps ports ports simultaneously

Link Tracker™ Trace Display Chronologically display all DWORDs on al chan-

nels synchronized to a common clock

Frame Tracker™ Chronologically displaysall FRAMES on all chan-

nels synchronized to a common clock
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Hardware Filtering

Extend capture window by removing non-essential
primitives or truncating data payloads from the
trace

Performance Statistics

Quickly identify and track error rates, abnormal
bus or timing conditions

Long Term (Spooled) Recording

Enable capture of intermittent problems for which
trigger conditions are difficult to predict

Verification Script Engine

Allows users to create programs to perform cus-
tomized analysis on captured traces

Cascade Multiple Analyzers

By cascading up to 4 analyzers, time correlated
traces for up to 16 channels can be obtained

Remote Accessover LAN

One or more FCTracers can be controlled over the
network

Traffic Summary Reports

Statistical summaries provide high level view of
events, sequences, exchanges, errors & throughput

Collapsible / Expandable Headers

Increased drill-down on Exchanges, Sequences, or
individual Frames

Real-time Performance Monitoring &
Statistics

Easily identify throughput problems and anomalies

Dynamically Allocated Memory Pool

(2 GB) captures long time-windows for analysis
and problem solving

1.2 The CATC Trace

While other products display the stream of framesin difficult-to-understand
text format, the CATC Trace expert software system matches a strong
decoding engine with an easy to use graphical user interface that removes
complexity and aids the user to understand information quickly. The CATC
Trace displays each Primitive, Data Frame, or decoded Sequence on a
separate row and logically groups all sequencesthat are part of acommon
exchange. FC-2 and FC-4 level events are decoded and any protocol errors
are automatically marked inred. Thisview groups and displays SCSI
operations (FCP mapping) with easy "drill down" to sequence and frame
level detail. Context sensitive Tool Tips help explain the specification and
provide ease-of-use and understanding for Fibre Channel development
teams.
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The additional Link Tracker display allows usersto see DWORD level bus
trafficin atable view. Thissimplifies analysis of state transitions by
displaying the Fibre Channel traffic, moving across all channels,
synchronized to a common reference clock. Link Tracker may be used
independently or time synchronized with the CATC Trace display.

FCTracer’s combination of the CATC Trace display, which logically
arranges bus traffic, and Link Tracker, which provides a chronol ogical
representation, is a unique and powerful tool.

For additional information on the CATC Trace, please download the White
Paper from the CATC website:
http://www.catc.com/support/whitepapers/index.html.

1.3 Automation

The FCTracer software includes an Application Program Interface (API)
that will allow you to develop test programs and scriptsin C++ and Visual
Basic. The API reproduces most of the commands embodied in the
FCTracer trace viewer software. This APl allows users to automate
procedures that otherwise have to be run manually viathe trace viewer
software. The Automation API can be run locally on the PC attached to
FCTracer or remotely over a network connection.

For further details, refer to the Automation API for CATC FCTracer
Reference Manual included in the installation CD-ROM. You can aso
download the document from the CATC website.
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1.4 File-Based Decoding

The FCTracer application lets users create their own custom decodes.
Users can customize the decoding for three types of FC Sequences:

* FCP SCSI Sequences
» FC Generic Services (FC-GS) Sequences
» FC Switched Services (FC-SW) Sequences.

FCTracer uses specia text-based decoder files (.dec) to decode the
payloads of these Sequences. The decoder files are initialized when the
FCTracer application is started. When atrace is displayed onscreen, the
FCTracer application decodes and displays the payload fields asinstructed
by the decoder files.

To create acustom decode, al you haveto doismodify one or more of these
decoder files. You can also create new decoder files.

Decoder files are located under the /scripts directory. . e

There are three sub-directories there - one for each ] sample Files
- =1 Scripts
type of Sequence: o0 Fe-cs
* /[FC-GS m-( FCP-5CST
- ] F-5we
» /FCP-SCSI 0 shared
» /[FC-SW

Opening these sub-directories will reveal one decoder file (.dec) per
sub-directory and several .inc files.

Because the decoding schemas for supported protocols are fairly complex,
CATC provides adecoding "framework" to simply the task of writing
vendor-specific custom decoders. This"framework™" consistsof special sets
of tables and functions implemented in the provided files.

The simplest way to edit adecoder file or to create new oneisto follow the
framework format in the decoder files.

Decoder files are written in the CATC Scripting Language (CSL), a
language based on C language syntax that is easily learned by anyone with
a C programming background.

For further information on file-based decoding, refer to the CATC Scripting
Language Reference Manual for FCTracer included in the installation
CD-ROM. You can also download the document from the CATC website.

CATC also provides alibrary of script constant, variables and script AP
functionswhich enhance the capabilitiesof CSL and makethejob of writing
decoding scripts even easier.
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For further information on CATC script AP, refer to thefile:
"CATCScriptAPL.inc" in\script\shared directory.

1.5 Specifications

The following specifications describe a combined FCTracer and Universal
Protocol Analyzer System.

Package

Dimensions: UPAS 10,000:
12.2x 3.5inches (31.1 x 31.1 x 8.9 cm)
FCTracer 4G Plug-in:
9.3x6.7x 1.3inches (23.6 x 17.0 x 3.2 cm)
FCTracer Plug-in:
45x6.7x 1.3inches (11.3x 17.0x 3.2 cm)

Connectors: UPAS AC power connection
External trigger connection (DB-25, BNC)
PC connection (USB2.0, type "B")
Break-out board (type "D")

Recording Channel
Weight: UPAS 10K: 9.5 Ibs (4.3 kg)

FCTracer 4G Plug-in: 1.8 Ibs (.82 kQ)
FCTracer Plug-in: 11b 11.4 0z (0.77 kg)

Power Requirements
90-254 VAC, 47-63 Hz, 165W maximum (universal input)

Environmental Conditions
Operating Range: 0to40°C (32t0 104 °F)

Storage Range: -20t0 80 °C (-4 t0 176 °F)
Humidity: 10 to 90%, non-condensing
Switches

Power: On/off

Manual Trigger: When pressed forces atrigger event

Indicators (LEDs)

UPAS: Power (PWR): Illuminated when analyzer is powered on
Status (STATUS): [lluminated during Power-On Self Test (POST)
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Recording (REC):  Illuminated when the analyzer is actively recording traffic
data
Triggered (TRG): [1luminated when the analyzer has atrigger condition

Uploading (UPLD): Illuminated when the analyzer is uploading its recording
memory to the Host PC for displaying the CATC trace and

during the memory-testing step of the POST
FCTracer Plug-in:  Link activity status

Probing Characteristics

FCTracer 4G 4 Gbps SFP for 4 Gbps traffic
Connection: Stacked SFP modules may be used for 2 Gbps or 1 Gbps
traffic
Interchangeabl e with multimode or single mode optical fibre or copper
components
FCTracer Standard SFP Modules
Connection:

Interchangeabl e with multimode or single mode optical fibre or copper
components

Recording Memory Sze
2 GBytesfor trace capture, timing, and control information.

Basic Trigger Events

Conditions: Primitives, Data Frames, Disconnect or Connect of the
Link, Frame Header, SOF Primitive, EOF Primitive, Basic
Link Services, SCSI Operations

Errors. Invalid 10b codes, CRC Errors, Running Disparity Errors,
EOF Abort, K28.5 Comma Alignment Errors, Missing
IDLE Primitives
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2. Installation

FCTracer 4G and FCTracer arefactory-installed hardware modulesthat are
sold as part of the Universal Protocol Analyzer System 10000 (UPAS
10000).

The UPAS 10000, the FCTracer module, and associated software are easily
installed. You can begin making Fibre Channel recordings after following
the steps shown below.

Note  Henceforth, both FCTracer 4G and FCTracer will bereferred to
as FCTracer.

2.1 System Components/Packing List

» Factory-installed FCTracer Analyzer module(s)
* OneUSB cable

e FCTracer software program CD-ROM

* Breakout Board

» DB-25Cable

e User Manual

« BNC Cable

2.2 Fibre Channel Cabling Requirements

You will need to provide fibre channel cables and SFPs.

2.3 Host PC Requirements

FCTracer connectsto aHost PC over aUSB line that supports USB 2.0.
Please consult the readme file on the installation CD for the latest PC
requirements.

2.4 FCTracer Modules

Users can order FCTracer in three configurations:

* Two channedl (with FCTracer moduleinstalled in left-slot)

» Four channel (same as above but with additional channels enabled
through software license)

» Eight channel (two four-channel FCTracer modules installed)
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2.5 FCTracer 4G Analyzer LED Descriptions

When powered on, the FCTracer 4G activates the user-accessible controls
and LEDs on the front and rear panels of the UPAS.

Warning Do not openthe UPASenclosure. There are no operator serviceable
partsinside. Refer servicing to CATC.

Figure1l: FCTracer 4G Front Panel

Unlversal Protocol Analyzer System Model 10000

T e S TR e e S S S ST S

w— e e .4G - . " o

N1
(-

[g1lh]
®

REC TRG

UPLD

@ 9 0 0 0§
[allb] [c]l[d]le] “Tf]

Front Panel Description
A PWR (power) - Green indicator LED for UPAS. Lights when the unit
power is switched on.

B Satusindicator - Red indicator LED for UPAS. Lightsduring
initialization/power up of UPAS base unit. Blinksif a self-test fails.

REC (recording) - Green LED. Lights when the unit is recording.

D TRG (triggered) - Orange LED. Lightswhen the unit triggers on an
event.

E UPLD (Upload) - Green LED. Lightswhen traceis being uploaded from
the analyzer to the PC.

F Manual Trigger - Push-button. Allowsamanua Trace capture.
Fibre Channel Connector

H Green Status LED. |lluminates when a physical connection is made
between the DUT and the Channel.

2.6 FCTracer Analyzer LED Descriptions

When powered on, the FCTracer activates the user-accessible controls and
LEDs on the front and rear panels of the UPAS.

@

®

Warning Do not openthe UPASenclosure. Thereare no operator serviceable
partsinside. Refer servicingto CATC.

10



CATC

FCTracer4G and FCTracer User’'s Manual SW Version 2.10

Figure2: FCTracer Front Panel

unlversal Protocol Analy2er Syslem

_— - e i e et
| €4 7 MODEL FCOnIMA FibreChannelAnalyger -1 7 MODEL FCooMa Fibre Channel Analyger
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Front Panel Description

A

B

®

PWR (power) - Green indicator LED for UPAS. Lights when the unit
power is switched on.

Satusindicator - Red indicator LED for UPAS. Lights during
initialization/power up of UPAS base unit. Blinksif a self-test fails.

REC (recording) - Green LED. Lights when the unit is recording.

TRG (triggered) - Orange LED. Lights when the unit triggers on an
event.

UPLD (Upload) - Green LED. Lightswhen traceisbeing uploaded from
the analyzer to the PC.

Manual Trigger - Push-button. Allows a manual Trace capture.
Fibre Channel Connector

Green Status LED. Illuminates when a physical connection is made
between the DUT and the Channel.

2.7 Rear Panel Description

From left to right, the UPAS rear panel contains the following components:

Figure 3: Rear Panel

FUSE: 2.5A 250V

USB Data Output Ext. In Ext. Out .
L] L__» OO

100-240V_120W
50-60Hz

USB type “ B” host computer connector

This connector links the analyzer to the Host PC. for the purpose of
transmitting commands from the PC to the analyzer and uploading traces
from the analyzer’s recording memory to the FCTracer software for
viewing and analysis.

11
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RS-232 25 pin "Data Output™ Connector

This connector links a 25 pin RS-232 cable to an external breakout board.
The breakout board allows signalsto be sent from the analyzer to an external
device such asan oscilloscope or from an external deviceto the analyzer for
the purpose of triggering on an external input. You configure input/output
signalling through the Recording Options dialog box. Breakout board use
is described at the end of this chapter.

BNC Connectors "Ext. In" and "Ext. Out"

These connectors allow BNC cables to be attached to the analyzer for the
purpose of triggering on external input signals or for sending an output
signal from the analyzer to another device. These connectorshavethe same
function asthe 25 pin RS-232 connector - i.e., they channel input and output
signals but do not support the use of a breakout board.

Wi de range AC connector module

— Power socket
— Power on/off switch

— Enclosed 5x20 mm 2.0A 250 V fast acting glass fuse

Warning For continued protection against fire, replace fuse only with the type

and rating specified above.

2.8 Setting Up the Analyzer

sep1 Removethe FCTracer/UPAS from its shipping container.

The FCTracer module will already be installed in the left dlot. If
you have purchased an 8-channel FCTracer, both slots will have
analyzer modules.

sep2 Connect the Analyzer unit to a 100-volt to 240-volt, 50 Hz to 60 Hz,
120 W power outlet using the provided power cord.

Note ~ The Analyzer is capable of supporting supply voltages between
100-volt and 240-volt, 50 Hz or 60 Hz, thus supporting all
known supply voltages around the world.

Sep3  Turn on the power switch on the rear of the UPAS.
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Note

Sep 4

Sep 5

Sep 6

At power-on, the analyzer initializes itself in approximately ten
seconds and performs an exhaustive self-diagnostic that lasts
about five seconds. The StatusLED of the UPAS base unit turns
red on power up/initialization. The LED remains on
approximately 25 seconds while the analyzer performs
self-diagnostic testing. If the diagnostics fail, the Status LED
will blink red, indicating a hardware failure. If this occurs, call
CATC Customer Support for assistance.

Insert the CD into the CD ROM drive of the PC that will be
controlling the analyzer.

Connect the USB cable between the USB port on the back of the
analyzer and a USB port on the PC.

The host operating system detects the analyzer and beginsto install the USB
driver.

Follow Windows on-screen Plug-and-Play instructions for the
automatic installation of the analyzer asa USB device on the Host
PC (the required USB files are included on the FCTracer CD). Step
through the Windows hardware wizard. The wizard will
automatically install FCTracer as a USB device on the PC. When
the wizard prompts you for driver information, point it to the CD
which should be in your disk drive and install catcupa.sysand
FCTracer.sys.

2.9 Installing the Analyzer Software

Once FCTracer has been recognized asaUSB device, install the FCTracer
software on the Host PC.

Sepl

Sep 2

On the PC, run I nstall Software on the installation CD and follow
the on-screen instructions.

The FCTracer software will install on the PC hard disk.

To start the application, launch the CATC FCTracer program from
the Start menu:
Start > Programs> CATC > FCTracer.
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The FCTracer program opens.
101

J File Setup Record Wiew Help |

RS |(PE e MR Rz kDLl EXRLDsE

lo/e/e@ee e ®|||rsax i« »r

Ready [ [ [ Search: Fwd .

Note  The software may be used with or without the analyzer. When
used without an analyzer attached to the computer, the program
functions asa Trace Viewer to view, analyze, and print captured
traffic.
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2.10 Connecting the Analyzer to the Device Under
Test

Hi-Speed USB link to
host PC

Controlling
PC running
FCTracer
software

The analyzer can be connected and configured in two ways: as a repeater
where traffic is routed into and out of the analyzer, and as a sniffer where
the analyzer listensto alink without transmitting. When the analyzer is
configured as arepeater, it echoes the FC signal. The analyzer does not,
however, occupy anode on the FC fabric. In repeater mode, the analyzer
does not re-time the signal but does add a very small amount of latency.
When configured as a sniffer, the analyzer passively monitors the link
without adding latency. This latter roleis particularly useful if you are
trying to monitor latencies between portsin a hub.

In the following section, you are shown how to connect the analyzer to two
devices, for example, an HBA and a switch. Inthisset up, FCTracer will
act as arepeater and will use two channels on the front panel for the
connections.
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Connecting the Analyzer
Connect two adjacent channels on the analyzer -- meaning Channels 1 and
2, or Channels 3 and 4 etc. -- to the two devices as shown in the diagram
below. You must use adjacent pairs of channels on the analyzer because
they are physically wired together. You can not, for example, use Channel
1 and Channel 3.

FC Switch

F E E FL
Fort

— M
Fort Fort

Dual Port HEA

sep1 Connect afibre channel cable between the first device under test
(DUT) and a port on the analyzer, for example Channel 1.

sep2 Connect asecond fibre channel cable between the second DUT and
a second adjacent port on the same module on the analyzer, for
example Channel 2. These two analyzer portswill act as a pair.
Traffic will enter one port and exit the other.
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Placing the Analyzer between Multiple Nodes
FCTracer can be connected to multiple devices as shown in the diagram

below:

FC Switch

F E FL E

A J
RAID
F I~ E 1 E || E
Fort Fort Port Fort NL_Port

Follow the same cabling principle described above: use adjacent pairs of
analyzer channels for these connections -- Channel 1 and 2, or Channels 3
and 4 etc. After connecting the analyzer to the devices, you are ready to
configure the analyzer Recording Options and begin recording.

Connecting FCTracer toaHub
FCTracer can be connected in two waysto ahub: asarepeater, and asa
sniffer that receives traffic but does not transmit it. I1n both setups, you use
only one cable to connect the analyzer to the hub.
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Connecting FCTracer to a Hub as a Repeater ("Sngle Channel Loopback™)

FC Hub

A

¥
‘ PBC ‘44 PBC }_4 PBC }_4 PBC ‘

NL_Ponl NL_Ponl NL_Ponl
[

NL_Port

NL_Port

RAID

FCTracer

When connected to a hub, FCTracer can be configured to loop traffic
through a single channel as shown above. (This example shows two
channels so configured). This mode is referred to as Per Channel
Loopback. In Per Channel Loopback FCTracer functions as a repeater -
transmitting and receiving traffic to and from a hub on the same channel.
You enable loopback via the Recording Options described later.

Connecting FCTracer to a Hub as a Shiffer ("Loopback Disabled")
A sniffer isapassive listening device that does not transmit traffic. When
configuring FCTracer to function as a sniffer on a hub, you disable
loopback signalling. Inthisconfiguration, the analyzer listensto traffic but
does not transmit. The hub will sense the lack of transmission from the
analyzer and will disable the hub port used by the analyzer. However, the
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hub will continue to transmit on the disabled port, thereby allowing the
analyzer to passively monitor the traffic. This mode allows you to monitor
devices on a hub without the latency that might occur in loopback mode.

FC Hub

f Y

A
‘ PBC ‘—4 PBC }—4 PBC }—4 PBC ‘
'y ! Iy '

A ¥
‘NL_Pon ‘NL_Ponl

AL

¥
NL_Ponl ‘NL_POHI
[

NL_Port
RAID@‘

NL_Port

RAID

FCTracer

2.11 Making a Fibre Channel Recording

After connecting the analyzer to the device(s), you will need to configure
the Recording Options. Then you can test the analyzer by creating a
16-Mbyte snapshot recording.

To make this recording, follow these steps:
sep1 From the Setup menu, select Recording Options.

sep2 Select the General tab.
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The following window displays the factory default settings such as
“Snapshot” and 16 Mbytes buffer size are displayed. For your first
recording, you can leave these settings unchanged.

x|

General | Miscellaneousl R ecording Hulesl Channelsl

— Recording Tupe Olption:
' Snapshat [~ Truncate Data Payload Dwords:l 10
[ Beep'when Trigger Ooours

[ Save Extemal Interface Signals

" Manual Trigger

" Ewvent Trigger

— Recording Scope

% Conventional Single Buffer Recording

Buffer Size———————— [~ Trigger Pazition
1.600 MB Mot uzed with snapshot
=

™ Save As Multisegment Trace =M segments (4-125]

" Spooled Recarding

Recording Size

% Becard for IW

= Fecord lw il

% Wntil Triggered, plus IW
€ Unitil Triagered, plus IWMB

— Options Mame————— "Trace Filename & Path

I[)efaun C:h\datal 20000 fot Browse... |

Usze the Recording Fiules tab to specify Filkering and/or Triggering conditions.

Save... | Save Az Default | Load... 1] 9 I Cancel
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sep3 Click the Miscellaneous tab. The following window displays:

x
General Miscellaneous | Fiecording Hulesl Ehannelsl
— Channels Settings
Channels
1 2 3 4

— Rate Contral
Auta Detect 1/2Gbps - e e
Auta Detect 2/4Gbps o v =
Auta Detect 1/2/4Gbps - e e e
[SFP clock switching will intermupt traffic in ‘Auto Detect 1/2/4Gbps'
made. ‘When possible, use 1/2Gbps or 2/4Gbps mode.]
Force 1Gbps - e e
Force 2Gbps - e e e
Force 4Gbps - e e e

— Chanrel Presence
Inhibit H m m m

— Primitive Recording Contral
Fecording of IDLEz |5 On H H H N
Frimitives Packing |z On H u u

— Probe Card Loopback Control
Channel Pair Loophack o v =
Per Channel Loophack - e e e
Loopback Dizabled - e e e

Save... | Save Az Default | Load... | ()3 I Cancel |

Note  The page shown above and in the following few screenshots
isfor FCTracer 4G. The Miscellaneous page for FCTracer
shows eight channels.

sep4 For thisrecording, leave all settings asis except for those in the
Probe Card Loopback Control section. You will need to set thesein
orderto successfully record.

sep5 From the Loopback Control options, select the options appropriate
for your setup. Your options are:

Channel Pair L oopback - Configuresthe analyzer asarepeater and
causestraffic to be routed into one channel and out an adjacent one.
When using Channel Pair L oopback, you must select two adjacent
channels: Channel 1 and Channel 2, Channel 3 and 4, etc. Your
selection must also match how your devices are physically attached
to the analyzer. For example, if you connect an HBA to Channel 1
and a switch to Channel 2, be sure to select Channel 1 and 2 in the
Channel Pair Loopback options.
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Per Channel L oopback - Configuresthe analyzer as arepeater and
causestraffic to be routed into and out of asingle analyzer channel.
This option is used with hubs. Example: connect Channel 1to a
hub. Then select Channel 1 from the Per Channel L oopback
options.

L oopback Disabled - Configures the analyzer as a sniffer. Causes
the analyzer to passively listen to the selected channel without
transmitting traffic. This option isused with hubs. Example:
connect Channel 1to ahub. Then select Channel 1 from the

L oopback Disabled options.

sep6 Click OK to accept your Recording Options selectionsand closethe
dialog box. The analyzer is now ready for recording.

sep7 Click @ ontheTool Bar. Thisisthe Start button and will causethe
analyzer to begin recording. After 16 Mbytes of traffic has been
recorded, the analyzer uploads the data and displays the sequences.

Sopping a Recording
You can stop the recording process at any time by pressing @ .
Afterwards, the following dialog box opens:

Abort Upload 7

Select an option:

Stop | but preserve existing uploaded data

Continue | as if Abort nat initiated

=

| data and cancel trace completely

Thisdialog presents options for stopping, continuing, or aborting the
recording:

*  Sop - Stopsthe recording and then displays the trace on screen.
¢ Continue - Resumes the recording.

* Flush - Cancels the recording without saving or displaying the trace.
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When the recording session isfinished, the bus traffic is uploaded to the PC
and is automatically saved to the hard drive as afile named data.fct or the
name you assign as the default filename.

Frame
‘ 100385 ‘ =0F3

FCP_DATA [ oo [ sio | Data [ CRC
FCP-2 |DXDDDDEF|DXDDDDD1|| 512 dwords || Dx5F45748E

‘FH

\
\
S|_Frame [T [RESEER | FCP_RSF [ DD 50| CRC
EEE \ FCP-2 | 0x000001 \nxnnmEF| 6 dwords 070984870
q|__Frame [T (SRR P | FCP_CMND [ oD 50| CRC
S \ FCP-2 |DXDDDDEF|DXDDDDD1| 8 dwords 057 45C7791
5 [ Frame [T FE550 F [ FCP_XFER_READY [ DD S D CRC
EETE \ FCP-2 | 0x000001 \nxnnmEF| 3 dwords 0x2B2F93A7

sep8 To save acurrent recording for future reference, select
Save As from the File menu.

sep9  Givethe recording a unique name and save it to the appropriate
directory.

2.12 Externa Interface Breakout Board

With each analyzer, CATC includes an External Interface Breakout Board
for accessing several potentially useful standard, LV TTL output and input
signals. The breakout board also offers a ssmple way to connect logic
analyzers or other toolsto the FCTracer Analyzer unit. Six ground pinsand
one 5-volt pin are provided.

The Breakout Board connects via a cable to the Data I n/Out connector
located on the rear of the analyzer unit. Each signaling pin isisolated by a
100Q seriesresistor and a buffer inside the Analyzer unit.

Data In/Out Connector (on cable)

Pin-Outsfor the Data I n/Out Connector
The following table lists the pin-out and signal descriptions for the Data
I n/Out connector on a cable that connects to the breakout board.

Data In/Out Connector — Pin-Out

Pin | Signal Name Signal Description
1 RSV Reserved
2 GND Ground
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Note

Pin | Signal Name Signal Description
3 GPOUT General Purpose Output
4 TRGIN 1 Trigger In1
5 GND Ground
6 DATA 6 Data 6
7 DATA 4 Data4
8 DATA 3 Data3
9 DATA 1 Datal
10 | GND Ground
11 | RSV Reserved
12 | RSV Reserved
13 | 45V +5 Volts, 250 mA DC Source
14 | RSV Reserved
15 | GND Ground
16 | TRGOUT Trigger Out
17 | TRGINO Trigger In0
18 | DATA7 Data7
19 | DATA5 Data5
20 | GND Ground
21 | DATA 2 Data 2
22 | DATA O Data0
23 | GND Ground
24 | RSV Reserved
25 | RSV Reserved

) Pins 4 and 17 have the same function: they allow external

signalsto be used to cause triggering or recording. Pins3 and 16
are used to transmit output signals. Pins6, 7, 8, 9, 18, 19, 21, and
22 (data pins) are used to define data patterns for external input
signals. See External Input Signalsin Chapter 6.
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External Interface Breakout Board

CATC UPAS 2500
Breakout Board
PCA 210-0042-00
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Prototype Rework Area
The Breakout Board contains a prototype rework area for making custom
circuitsfor rapid development. The areaconsists of plated-through holes, 20
columns wide by 27 rows long. The top row of holesis connected to GND
and the bottom row is connected to +5V. The remaining holes are not
connected. Usethe rework areato insert custom components and wire-wrap
their respective signal, power, and ground pins.

Configuring the Analyzer for the Breakout Board

To configure the analyzer for the breakout board, see the chapter on

Recording Options.
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3. Networking FCTracer 4G

FCTracer

BNC

UsB
_’ USB

FCTracer

Ethernet LAN (TCP/IP) \A

Both the FCTracer 4G and FCTracer have networking and cascading
functions that are described in this chapter.

» Cascading -- Allowstwo to four analyzers be linked (or "cascaded")
together into asingle, synchronized, logical unit in order to increase the
number of ports that can be monitored. To enable synchronized
multi-analyzer recording, the analyzers are connected together viatheir
BNC connectors on the back of the analyzers. This connection is used
to send clocking information and recording commands are sent from one
analyzer to another.

* Networking -- FCTracer can be run remotely over an IPLAN. Using
the Network browse dialog, you can remotely control one or more
anayzers.

Note  Henceforth, both analyzer models will be referred to as FCTracer.

3.1 Working with Multiple Analyzers

Multiple FCTracer analyzers can be set up in three ways:

Directly Connected by USB - Two or more analyzers can be connected to
asingle host PC viaUSB. In this setup, no additional cables are used (as
they arein a Cascaded setup) and the analyzers function as non-cascaded,
standalone units. Users toggle back and forth between the units.

Cascaded - Two or morelocal analyzerslinked by BNC. One (or al) of the
analyzers then connect via USB to a host PC.

The BNC cable functions to transmit clocking and control information
between the analyzers, thereby allowing the analyzersto function asa
cascade - i.e.,, asingle, logical anayzer. Cascading analyzers allows them
to perform synchronized, multi-analyzer recordings.

Connected Remotely over an | P Network - A PC connected to analyzers
across an |P network.
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3.2 Hardware Setup for Direct USB Connections

Connecting multiple analyzersto asingle PC by USB gives you the
convenience of being able to control multiple analyzers from asingle
FCTracer application. The application provides you with a means of
toggling back and forth between the analyzers.

To set up multiple analyzersvia
USB, you attach USB cables

between the analyzersand the host FCTracer
PC asshowniintheillustration on m usB
theright. If you do not intend to e FCTracer

group the analyzers together for

synchronized multi-analyzer recordings, no further hardware setup is
required. If you do intend to group the analyzers, then you will need to add
BNC cables as described in the section below under " Setup for Multiple
Analyzer Use." Once the analyzers are connected and started, you can
browse to the analyzers via the command Setup > Analyzer Network ...

Note ~ The FCTracer software will allow you to toggle between the
analyzers but not run two copies of FCTracer software on your
screen simultaneoudly.

3.3 Setup for Cascaded Multiple Analyzer Use

If you add a BNC connection
between the analyzers shown

above, you createacascadewhich SASTracer e
allows the analyzersto function . usB
together as alogical unit. Host PC 05 SASTracer

Cascading increases the numbers
of portsthat can be simultaneously recorded.

To set up acascade, you connect aBNC cable between
the External Output port onthe back of oneanalyzerto | - == i
the input port on the second. The first analyzer will /N
serve as the controlling or master analyzer. It will k \ m
transmit clocking information, Recording Option — /1

commands and other datato the other analyzers. 1f you
plan to group three or four analyzers together,
daisy-chain the remaining analyzerstogether, and then 4 =
loop the output of the last analyzer to the input of the K ) H
first analyzer as shown in the figure on the right.

I
N

[of:
FQ
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3.4 Set Up for Remote Accessover an |PLAN

FCTracers can be run
remotely over an IP
network. Inan P .
network, the analyzers G L FCtacer |
connect their respective PLAN $
hosts viaUSB and the

hosts, in turn, connect to each other vialP.

Setup involves installing FCTracer software on each analyzer host, then
enabling IP LAN connectivity between the hosts.

When the remote analyzer is powered on, you connect remotely control the
analyzer viaitshost. Your connection will be L ocal host => Remote host
=> Analyzer.

Use the command Setup > Analyzer Networ k to browseto the remote host.

You can cascade | P-connected anayzers by adding BNC connections
between the analyzers as described above in * Setup for Cascaded Multiple
Analyzer Use” on page 28.

3.5 Configuring the Connection

Once you have completed the physical setup, you areready to configure the
analyzer connection.

USB-Connected Analyzers
Configuration for two or more USB connected analyzersis minimal.

In the following example, two analyzers are linked via USB to a host PC.
You connect to one of the two analyzers.

sep1  Start the FCTracer analyzers and the FCTracer software.

29



CATC

FCTracer4G and FCTracer User’'s Manual SW Version 2.10

Sep 2

Sep 3

Note

From the menu, select Setup > Analyzer Devices.

The Analyzer Devices dialog box opens. Theleft side of the dialog
box has a series of checkboxes. To select an analyzer, check the
relevant checkbox on the left.

Analyzer Devices x|
Analyzer | Platform | ME | Slot 1 | Slot 2 | Lebaut |
FCTracer SMi211  UPAL0K IDi0x1 RewiOx3
FCTracer SMi202 | UPALOK ID:0x1 Revi0x3 Updata BE/F |

Update License |
Fecarding Uptionsl
Click Close.

The dialog box closes and the analyzer is selected. The FCTracer
software on your screen will now control the selected analyzer.

You can update the Firmware, BusEngine and License from this
dialog by checking an analyzer and then clicking the appropriate
button on the right. You can also directly open and set
Recording Options for any of the analyzers by checking one or
more analyzers and then clicking the Recording Options button.
The Recording Optionsdialog will open. The settingsyou create
will apply to all selected analyzers.

Remote Analyzers Over an | P Networ k
To configure FCTracer to remotely control an analyzer over an IP LAN,
you will need to use the Analyzer Network dialog to browse to the host
controlling the analyzer and add both the host and its PC to the dial og.

Sepl

Sep 2

From the menu, select Setup > Analyzer Network.

The Analyzer Network dialog box opens. Thisdialog lists host PCs
andtheir analyzers. Thelisted devicesareeither currently connected
or were connected at some point previously.

Analyzer Network |
Computer I Analyzer devices | Add... |
Local machine  SASTracer SMi211, SASTracer SN:202
=) a-sBLT SASTracer SN:213 ml
Recanhect |

Remove any host (other than the Local Machine) from the list by
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selecting the host and then clicking Remove.
You should keep in the list only the host(s) that you are planning to
immediately use.
sep3 To add ahost and analyzer to the list, click Add.
A browse dialog box opens.
x|
| Computer | Comment |;|
= yotr-aL1 ali Babba
=ypaco DiscJockey CD Jukebox i
= V\DKARPKALOY  Derek Karkalov
'I,'I,DLEELO DAM  LEELD
'l,'l,DSTUKA Dritri Stuka
=hipror Diane Yori e
'l,'l,EFOOS Eugene Foosball LI
BIEINENBL  Eric June =l
sep4 Browseto the host that has an analyzer attached to it and double
click onit.
sep5 The host will be added to the Analyzer Network dialog.
sep6 Click Closeto close the dialog box.
sep7 Select Setup > All Connected Devices ... to open the Analyzer
Devices dialog box.
E
Analyzer I Flatform I MEB | Slok 1 I Slat 2 I Abaout |
B s et Upsae e |
FCTracer SN:213 UPA1LDE ID:0x1 Rev:0x3 T |
Recording D ptions
Select analpzer devices you want ta participate in the recording ;I
=
sep8 Uncheck all boxes except for the one for the remote analyzer that
you wish to connect to.
sep9 Click Closeto closethe dialog box and establish aconnection to the

selected analyzer.

Configuring Cascaded Multiple Analyzers
To configure analyzersto work asagroup (i.e., into acascade), attach BNC
cables as described “ Setup for Cascaded Multiple Analyzer Use” on page
28, then perform the following steps:

Sepl

Perform Steps 1 and 2 as described above in “USB-Connected
Analyzers’ on page 29.

The Analyzer Devices dialog box will open.
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sep2 Inthe Analyzer Devices dialog box, verify that the checkboxes are
checked for the cascaded analyzers.

sep3 Click Close.
The dialog closes and the analyzers are selected.
sep4 Test the setup by recording some traffic.

If the analyzers are not connected by the BNC cables, an error
message will appear prompting you to correct the problem.

3.6 Network Chat

Analyzer Network Chat isautility that allows users to conduct chat
sessionsover an IP LAN.

In order to send and receive electronic text messages, each user must be
working with a PC that is attached to an analyzer. And each PC must, in
turn, be connected to an IP LAN.

To start achat session,

sep1  Select View > Analyzer Network Chat Bar from the menu. The
following dialog opens.

I[MH-BILL] BAT/2004 31349 P

I Send

sep2 Clickin thecell at the bottom of the window and type some text.

sep3 Click Send. The sent text will appear in the top of the window next
to your prompt.
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3. Updates and Licensing

As CATC makes modifications to FCTracer 4G and FCTracer, it will
become necessary to update the FCTracer software, firmware, and/or
BusEngine. Updated software can be obtained the CATC website. This
chapter describes the update process.

Note ~ CATC anayzers come with a Three Year Investment Protection
Agreement that entitles usersto new software. Thereafter, to
obtain new software the user will need to renew the CATC
Maintenance Agreement. Contact CATC for details.

3.1 Software, Firmware, and BusEngine Revisions

The Readme.txt file on the first installation disk or CD-ROM and in the
installed directory gives last-minute updates about the current release.
Included with each release are the most recent downl oadable images of the
Firmware and the BusEngine. The Readme.txt file lists the latest versions
and informsyou if new Firmware or a new BusEngine needs to be updated
in your hardware.

Once the Analyzer has completed the self diagnostics and is connected to
the PC, you can check the latest revision of the software and BusEngine by
selecting About FCTracer from the Help menu:

x|

CATC FCTracer™
FibreChannel Protocol
Analyzer

Software Version 2,10, Buildés
Firmware Version 1.03 (ROM 1.02)
BusEngine Version 1.05

Unit Serial Number 00212

2000-2004 Computer Access Technology Corporation
OK I

About FCTracer detailsrevisions of the following software and hardware:
» FCTracer Software Version
* FCTracer Firmware & ROM Versions
* BusEngine Version
* Unit Serial Number

Note  When contacting CATC for technical support, please have available
al the revisions reported in the About FCTracer... window.
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3.2 Software Updates

When anew FCTracer software release is available, it is posted on the
Support page of the CATC website at www.catc.com/support.html.

To update the FCTracer software,

Sepl

Sep 2

Sep 3

Sep 4
Sep 5
Sep 6
Sep 7
Sep 8

Sep 9

In the About FCTracer screen, verify which version of FCTracer
Software you are currently running.

Find thelatest rel eased software version on the CATC website under
www.catc.com/support.

If you are running the latest version of the software, no further
action is needed.

If you are not running the latest version, continue to Sep 3.

Click on thefirst link to download the zipped Disk 1 files for your
operating system.

Unzip the files into your choice of directory.

Click Sart, then Run, and browse to where you unzipped the files.
Select the program named Setup and click Open.

Click OK to run the Setup and begin the installation.

Follow the on-screen instructions to complete the install ation.

Please see the Readmefile on theinstallation CD for information on
changesin the release.

3.3 License Information

Licensing information for FCTracer can be viewed by selecting Display
License Information from the Help menu. The License window provides
maintenance expiration and features datafor FCTracer.

Updating the Software License

License keys are necessary to enable software maintenance for both
FCTracer 4G and for FCTracer. Software maintenance is also needed on
FCTracer for and four or eight channel support. If they are not enabled, a
message appearsif an attempt is made to access these features, stating that
alicense key is necessary to use the features.

To access these tools, a License Key must be obtained by CATC. Once the
License Key is obtained, perform the following stepsto install it:
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sep1  From the Setup menu, select All Connected Devices.
The Analyzer Devices dialog opens.

sep2 Click thebutton Update L icense button. The Update Licensedialog

appears.
x

To update the licenze [maintenance and/or optional features) for this CATC product, please select licenze
key file and click the Update Device' button.

Licenze Key File :

Browsze. .. |

Status :

Update Device |

sep3  Enter the path and filename for the License key or use the Browse
button to navigate to the directory that contains the License Key.

sep4  Select the *.lic file, and then click Update Device.

3.4 BusEngine and Firmware Updates

BusEngine and Firmware updates often need to be performed when you
update the FCTracer software. These updates can be performed
automatically or manually. Both processes are described.

Updating the BusEngine

The BusEngine core is the heart of the analyzer. Using FPGA technol ogy,
the BusEngine incorporates both the high speed recording engine and the
configurable building blocks that implement data/state/error detections,
triggering, capture filtering, external signal monitoring, and event counting
and sequencing. Both the BusEngine program and the Firmware that
manages the internal microcontroller are fully field updateable.

Updating the Firmware

Within a new software release, it may also be necessary to update the
analyzer’s firmware for proper operation. The Readme file informs you if
thisis necessary.

Automatic Updates

When the FCTracer software is updated, the software may become
incompatiblewith the BusEngine and Firmware. If arecording isattempted,
FCTracer displays awarning message and then automatically begins an
update processfor the BusEngine and Firmware. If preferred, you can abort
this update and do the steps manually, as described later in this chapter.
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To automatically update the BusEngine and Firmware,

sep1 If needed, update the FCTracer software using the steps outlined in
"Software Updates" described above.

Sep2 Turn onthe Analyzer.
sep3 Onthetoolbar, click the #® button.

Because the BusEngine and/or the Firmware are incompatible with
the current FCTracer software version, an error message will

appear displaying your current versions and indicating what
versions you need to install.

About FCTracer [ ] I

& Cannot record.

The Firmmware andd/ar Buz Engine on the analyzer is
inzompatible with this software release.
Firrware: FRequired = 1.02 Actual= 1.02
BuzE ngine: Required = 1.22 Actual= 0.91

Hit vES to update them.

sep4 Click Yes.

The above window closes and the Analyzer Setup window opens.
x|

[v Update BusEnaine

||::'\F'ru:ugram Files\CATCAFCT racersfictrcdbe. bin Browsze...

[v Update Firmware

|E:"~F'n:|gram Filez\CATCAWFCT racerfotrod b hex Browze. ..

sep5 Check Update BusEngine or Update Firmware on the Analyzer
Setup screen.
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If you are running Windows 98SE, you will get the following

message when the second update is compl eted:
FCTracer

@ Ipdate Completel

The BusEngine haz been successfully updated!
Flease power the analyzer off and back on
for the update to take effect.

sep6 Power cycle FCTracer to complete the update.

Note YOu must power cycle the analyzer for all BusEngine updates.

You have unplugged or ejected a device without stopping it.
Unplugaing or ejecting devices without first stopping them can
often cause your computer to crash and loge valuable data.

To zafely unplug or eject any of the following devices, first uge the Hardware
wizard in the Control Panel to stop the device.

NCATC UPA FCTracer

If you frequently need to unplug thiz device, Windows can give you an icon
on the taskbar to quickly unplug or eject your device. If you would like to uze
thiz option, check the fallowing:

¥ Show Unplug/Eject icon on the taskbar.

——

Manual Updates
You can manually update the BusEngine by following these steps:

sep1  Select Setup > All Connected Devices on the Menu Bar.

The Analyzer Devices dialog box opens.
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sep2 Select Update BE/FW.

The Analyzer Setup screen opens:

[v Update BusEnaine -

|E:"\F'n:ugram Files\CAT CAFCT racerifotrcdbe. bin Browse...

v Update Firmware

|l !

IC:\F‘rugram Filez\CATCAFC T racerhfotrod f hes Browsze...

To update the BusEngine,
sep3 Click Update BusEngine on the Analyzer Setup screen.

sep4 If you need to browse to locate the BusEngine or Firmware files,
click Browse ...

You see a browse dialog like one below: |

Select the engine file ko download

il

Look jm: II:l FCTracer j P IC:F Eo-

1 Sample Files
I:I Scripks
Fetrerbe.bin

File name:

Open I
Files of type: | FCTracer BusEngine files [ bin] = Cancel |/
o

The program has already automatically searched for the correct file
and displaysit in the File name field.

Note  Themost current BusEngine file (fctrcrbe.bin) was copied to
your \CATC\FCTracer directory when you installed the program.

sep5 Click Open.
sep6 Power cycle the Analyzer.

Re-initialization takes a couple of minutes.
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Manually Updating the Firmware
To manually update the firmware,

Sepl

Sepl

Sep 2

Sep 3

Sep 4

Select Update BE/FW from the Analyzer Devices dialog box.

The Analyzer Setup screen opens:
x

[v Update BusEnagine -

|E:"~F'n:|gram FileshCATCAFCTracerfotredbe bin Browse. ..

v Update Firmware

IC:"\F'ru:ugram FileshCAT CAFCT racer\fotrodfv hex Browse. ..

Click Setup screen.

If you need to locate the correct Firmware file, click Browse ...

You see the Select firmware file window:

Select the firmware file to download

d ey

Laak, jr: Ia FCTracer j aa I:jg -

] Sample Files
[:I Scripks
Fetror i, hiex

File name:

Open |
Files of type: IFETracer Firrware Files [* hex) j Cancel |
A

The program has already automatically searched for the correct file

and displaysit in the File name field.
Click Open.
The Analyzer updates the Firmware.

Unplug the USB cable from the back of the Analyzer unit and then

reinsert it so the new Firmware update can take effect.
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4. Software Overview

The FCTracer application administers the analyzer and provides an
interface for displaying, analyzing, and printing captured protocol traffic.
The software may be used with or without the analyzer. This chapter
describes the menus, toolbars and other features of the software.

4.1 Starting the FCTracer Program

To start the FCTracer Program from the Start menu,

sep1  Click Sart > Programs> CATC > CATC FCTracer.

aFETracer“‘ Fibre Channel Protocol Analyzer ] 10l =l
J File Setup Record Wiew Help

RS |(PE e MR Rz kDLl EXRLDsE
|[o/e/@/@[6e@®)||[F x|« « & » »

Ready

Search: Fwd .

4.2 Opening Sample Traces

A good way to gain familiarity with FCTracer isto open some of the
provided sample files and explore the menus, pop-up menus, and reports.

4.3 Tool Tips

Throughout the application, Tool Tips provide useful information about
buttons on the toolbar.
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To display aTool Tip, position the mouse pointer over
an item of interest such as part of the trace or abutton. | ) iR

Start Recording (CErHR)

4.4 Trace Tool-Tips

Many fields within the Trace will display tool-tips when the mouse pointer
issuspended over them. Thesetipsmay provide asimplelegend for the cell
or may give substantial added details about the field.

OPNyx AL PD AL_PS | TimeDelta Time Stamp

K28.5 D1_x'1 DOl MDie T 16 OO0 w o0 - 00 - On 027
Primitive Signal OPMyx

K28.5 D17.4 DO1.0

Description: Qpen full-duplex
Arbitrated Loop Destination Address: |0x01

Arbitrated Loop Source Address: OxEF

Code: K285017.4D01.0D0157
Dword: 0xBCY101EF

ARB(val)

K26.5 D20.4 D16.7

rir = T 1T rrran s 1 mnomn . mn nm7 man omn

4.5 The Man Display Menus

While some of the analyzer’s Main Display window options are familiar,
many contain options specific to the analyzer program.

Table 1: Main Display Pull-Down Menus

Menu | Function
Eile
Open... Opensatracefile.
Close Closes the current file.
Save As... Saves all or a specified range of packets from the current file with a
specified name.
Print... Prints part or all of the current trace file.
Print Preview Displays an on-screen preview before printing.
Print Setup... Sets up your current or new printer.
Edit Comment... Creates or edits the Trace file comment field.
Export>> Packetsto Text (Packet View Format) - Savesadl or part of a Trace to
atext file. Useful for saving tracesto floppy disk and for emailing.
Packetsto EAS Format ... - Creates an EAS file based on the open
trace. Running this command opens a dialog prompting you for afile
name, path, and a range of Framesto be exported.
Last File Liststhe last files that were opened.
Exit Exits the FCTracer program.
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Menu | Function
Setup
Display Options.. . Provides the control of various display options such as color, formats,
and filters.
Recording Provides setup options for recording, triggering events, and filtering
Options. .. events.
Application Sets how commands are listed in menus and dialog boxes.
Preferences ...
Update BE/FW ... Allowsthe operator to reset the Analyzer or update the BusEngine and

Firmware.

Channel Settings ...

Allows channel names to be customized.

Analyzer Network ... | Opensadialog box that lets you browse for local and networked
analyzers. To browse for a networked analyzer, select Add, then browse
to the PC host that is attached to the analyzer, then select the attached
analyzer.

All Connected Opens adialog box with alist of analyzers connected to the host PC.

Devices... Lets you select an analyzer and update the BusEngine, Firmware, and
licensing information.

Record
Start Causes the Analyzer to begin recording Fibre Channel activity.
Stop Causes the Analyzer to stop recording Fibre Channel activity.
Report

File Information

Summarizes key facts, such as the number of packets and triggering
setup.

Error Summary

Displays an error summary of the current trace file and allows you to go
to a specific frame, sequence, or exchange, and save the error fileto a
uniquely named file.

Timing Calculation

Starts the calculator dialog for calculating various timing and bandwidth
parametersin the recording file.

Traffic Summary Summarizes in table format the number and types of packets that were
transferred during the recording.
Bus Utilization Opens awindow with graphs of bus usage for the open trace.

Run Verification
Scripts ...

Opens awindow for running performance tests of Fibre Channel traffic
recorded by FCTracer 4G or FCTracer. These tests evaluate the timing
and data of eventsin accordance with user-defined conditions.

Link Tracker Opens awindow for displaying adetailed chronological view of Bus
activity on a Primitive-by-Primitive basis.
Frame Tracker Opens awindow for displaying a detailed chronological view of traffic

on a Frame-by-Frame basis.
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Menu | Function
Search
Go to Trigger Positions the display to thefirst frame, sequence, or exchange following
the trigger event.
Go to Frame/ Positions the display to the indicated Frame, Sequence, or Exchange.
Sequence/Exchange...
GotoTime... Positions the display to a specific time.

Go to Marker »

Positions the display to a previously marked frame, sequence, or
exchange.

Goto» Enables searching for specific events using a cascade of pop-up menus.

Find Allows complex searches.

Find Next Repeats the previous Find operation. Also use F3 to find next.

Search Direction Allows you to specify aforward or backward search of atracefile.
View

Toolbars Displays|list of available toolbars. Has a customize command for

creating.

Analyzer Network Opensadialog for chatting with other analyzer users. Thisoption works

Chat Bar only with PCs directly.

Status Bar Switches display of the Status Bar on or off.

Real-Time Statistics

Opens awindow that displays graphs of traffic in rea-time.

Zoom In Zoom in increases the size of the displayed elements.

Zoom Out Zoom out decreases the size of the displayed elements.

Wrap Allowsthe display to wrap.

Decoding Opens adialog box caled FCP SCSI Decoding Settings that lets you

Assignments correct problemswith SCSI decoding by assigning a SCSI command set.
This dialog box provides away of resolving discrepancies caused by the
sharing of the same Opcode by different SCSI command sets.

Frames Level View/Hide Frames Level.

Sequences Level View/Hide Sequences Level.

Exchanges Level View/Hide Exchanges Level.

First Segment Opensthe first segment in a multi-segment trace. Requiresthat a

multi-segmented file be opened first.

Previous Segment

Opens the previous segment in a multi-segment trace.

Index File Opensthe index file for a multi-segmented trace. Theindex file
summarizes the trace and its segments.

Next Segment Opens the next segment in a multi-segment trace.

Last Segment Opens the last segment in a multi-segment trace.
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Menu |

Window
New Window Switches display of the Tool Bar on or off.
Cascade Displays all open windows in an overlapping arrangement.
Tile Displays all open windows in a side-by-side arrangement.

Arrange |cons

Arranges minimized windows at the bottom of the display.

Windows Displays alist of open windows.

Help
Help Topics Displays online help.
Update License Displays a dialog box for entering updated license information.
Display License Displays version information about FCTracer, its firmware, and
Information

About FCTracer

Displays version information about FCTracer.

4.6 View Options

You can hide, display or reset
toolbars by selecting View >
Toolbar s from the menu bar.

Resetting the Toolbar

From time to time (such as
following asoftwareupgrade) itis
possible for the buttons on the
toolbar to not match their intended

function.
To reset the tool bar,

Cuskomize, ..

sep1 Select View >Toolbarsfrom the menu bar.

SW Version 2.10




CATC FCTracer4G and FCTracer User’'s Manual SW Version 2.10

sep2 Select Customize from the sub-menu.

The following dialog box will open.

x

Commands |TDD”JEIISI ternu I Dptionsl

Categories: Commands:
= -
Setup (= Open...

Record Tl

Report

Search E save s

Wiew

Windaw % Frint...

Hel

Neuﬁ Menu [ &, Frint Preview

Al Cominan: Frint Setup... ;I
Description:

sep3 Select the Toolbar s tab.

The following dialog box will open.

ﬂ

Commands  Toolbars |Menu I Dptiunsl

Toolbars:

[w]nalysis Beset |

[w|Frequently zed

[w] b erwB ar Reset Al |

[w]|Standard

[w]*fiew Lewvel Mew... |
Fename,.. |

Delete |

™| Shove test labels

Cloge |

sep4 Click the Reset All button.
The toolbar resets to the factory defaults.
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Tool Bar

ZHRE(PEE e n| QT (rx aemEL0ewEESLoE
P@PO@OO®Q@® X i« « @

TheTool Bar providesquick accesstomost of theFCTracer softwarefunctions.
Youcanl earnthefunctionof eachbuttonby passingthemousepointeroverthem.
Descriptionsofthebuttonsappear onthestatusbaratthebottomofthewindowand

=

=
@

CE = 2

as tooltips above each button.

Openfile

Save As

Preview

Print...

Edit as text - opens atext editor for
editing traffic generation files.

Setup Record Options
Setup Display Options

Start Recording

Decode Buttons

Fra

Seq

Decode & display Frame Layer (Frames
& Primitives)

Decode & display Sequence Layer

Hide Buttons

o4

|

Hide Align and Notify Primitives

Hide RRDY Primitives
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Stop Recording

Re-upload. This button appearsin the
toolbar if Stopis pressed during an
upload. Causes analyzer to re-upload
trace from analyzer buffer to the PC.
Gives options for selecting which part of
the trace you want uploaded.

Zoom In

Zoom Out

Wrap

Find - Opens adialog for conducting
complex searches

Find Next - repeats last Find or Go To
operation

Trace Panes. Allows multiple tracesto be
locked together and scrolled in tandem.
This option only works with .mitt traces
created by multi-analyzer cascadesin a
single recording session.

Decode & display SCSI Application
Layer (SCSI Commands)

Hide Initiator Channel 1

Hide Target Channel 1
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Reports Buttons
File Information Report. Opensa Bus Utilization. Presents a graphical
Kii summary of the trace file including when dhtl summary of traffic in the trace.
it was made, the Recording Options used
to create thefile, and data on the analyzer
that recorded the trace.
Error Report. Opens the Traffic - Show Link Tracker. Openswindow with
Summary window and displays a 15 detailed chronological view of traffic on a
summary of errorsin the trace. Primitive-by-Primitive basis.
Timing and Bus Usage Calculations. _ Show Frame Tracker. Opens window
Opens a calculator for measuring timing == with detailed chronological view of traffic

52
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between Frames.

Show Data Block. Opensadialog for
navigating to data blocks within Frames.
Once a data block islocated, the window
can display the datain avariety of
formats.

Traffic Summary. Opens awindow
displaying atable summary of traffic
recorded in the trace.

M ulti-Segment Tool Bar

|14 4

L

o

on a Frame-by-Frame basis.

Invokes FC-Auditor application, if
installed. FC-Auditor performs
performance testing on traces. Auditor
requires that traces be converted into a
format called EAS viathe command File
> Export > Packetsto EAS format.

Run Verification Scripts. Opens awindow
for running performance tests of Fibre
Channel traffic.

The Multi-Segment Tool Bar lets you navigate forward and backward through
traces that have been divided into segmentsviathe Save As M ulti-Segment Trace
option inthe Recording Options General dialog (see* Save AsMultisegment Trace”

on page 56 for further details.)

I4 Show first multisegment file g Show next multisegment file

Show previous multisegment Show last multisegment file

4 file [
Show multisegment index
Eh file
4.7 Status Bar

The Status Bar is located at the bottom of the main display window.
Depending on the current activity, the bar can be divided into as many as
four segments.
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Recording Progress

When you begin recording, the left-most segment of the Status Bar displays
a Recording Progress Indicator:

FCTracer S:202 | ] | [ Trigger? [T27% Astiviy: [, [

Ready [ |Search: Fwd 2
.FCT racer SN:202 _ [ Triggered! 3 Activity: | [

Ready [ |Search: Find 2
FCTracer 5M:213 | [ Uploading | 34%  Activi | [

Ready [ [ |Search: Fwd 2

As recording progresses, the Progress Indicator changes to reflect the
recording progress graphically:

* Inthe Progress Indicator, ablack vertical line illustrates the
location of the Trigger Position you selected in Recording
Options.

— Pre-Trigger progressisdisplayed in thefield to the left of the
Trigger Position in the before-Trigger color specified in the
Display Options.

— When the Trigger Position is reached, the progress indicator
wiggles asit waits for the trigger.

— After thetrigger occurs, the field to the right of the Trigger
Positionfillsinthe post-Trigger color specified inthe Display
Options.

— When recording is compl ete, the upper half of the progress
indicator fillsin white, indicating the progress of the data
upload to the host computer.

You should be aware of two exceptional conditions:

» If aTrigger event occurs during the before-Trigger recording, the
before-Trigger color changes to the after-Trigger color to indicate
that not all the expected data was recorded pre-Trigger.

*  Whenyou click Sop before or after a Trigger event, the Progress
Bar adjusts accordingly to begin uploading the most recently
recorded data.

If you wish to abort an upload that isin progress, click the Stop button
again.
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The Progress Bar fills with color in proportion to the specified size and
actual rate at which the hardware is writing and reading the recording
memory. However, the Progress Indicator is normalized to fill the space
within the Status Bar.

Recording Status

During recording activity, the current Recording Status is temporarily
displayed in the next segment. When you activate the Recor d function, this
segment flashes one of the following messages (depending on the selected
Recording Options):

— Trigger?

— Triggered!

— Uploading
After recording stops,

— The flashing message changes to Uploading data—x% done

(x% indicates the percentage completion of the data
uploading process).

— Thetraffic datais copied to disk (overwriting any previous
version of thisfile) using the default file name data.fct or a
new name specified in the Recording options.

To abort the upload process,

Press Esc on your keyboard
OR

Againclick m intheTool Bar.

You are prompted to choose whether to keep the partially uploaded
data or to throw it away.

When the datais saved, the Recorded Datafile appearsin the main display
window and the Recording Status window is cleared.

* |If the recording resulted from a Trigger Event, the first frame,
sequence, or exchange following the Trigger (or the frame,
sequence, or exchange that caused the Trigger) isinitially
positioned second from the top of the display.

* |f the recording did not result from a Trigger Event, the display
begins with the first frame, sequence, or exchange in the traffic
file.
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Analyzer Status

The third segment in the status bar displays analyzer status. During

uploading, this segment displays the percent of the upload process
completed.

Note  If packets are filtered from the recording or data are truncated,
the recording activity is reduced.
Activity

TheActivity segment indicatesthe amount of Fibre Channel activity that the
analyzer is currently detecting from the device(s) under test.

Search Satus

Therightmost segment displaysthe current search direction: Fwd (forward)
or Bwd (backward).

Satus Bar - Spooled Recordings

During spooled recordings, the status bar indicates that spooled recording is
underway and showsthe name and progresss of the segment currently being

g ]|
FCTracer SN:370 Triggered & Spocling | 27 MBptes sgm: 2 gaps: 0 activity: [N Hardware Buffer
Start the recording Search; Frd
g [T
FCTracer SN:370 Triggered & Spocling | 189 MBytes sgm: 20 gaps 0 Activiy: [ Hardware Buffer
Ready Search: Fuwd
L | L]
FCTracer SN:370 Finishing Uploading | 601 MBytes sgm: 53 gaps: 0 Activity: [N Harcware Buier:
Stop the recarding Search: Fyd

Zoom In increases the size of the displayed elements, allowing fewer (but
larger) frame, sequence, or exchange fields per screen.

Click @ |on the Tool Bar.
Zoom Out

Zoom Out decreasesthe size of the displayed elements, allowing more (but
smaller) frame, sequence, or exchange fields per screen.

Click & onthe Tool Bar.
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4.8 Analyzer Keyboard Shortcuts

The following table shows the keyboard shortcuts available in FCTracer
and FCTracer 4G,

Table 2: Keyboard Shortcuts

Key Combination | Operation

Ctrl+O Open thefile

Ctrl+P Print

Ctrl+S Savethefile

Ctrl+Home Jump to first frame,
sequence, or exchange

Ctrl+End Jump to last frame,
sequence, or exchange

F3 Find Next

F6 Next Pane

Shift+F6 Previous Pane

Ctrl+B Search Backward

Ctrl+F Search Forward

Shift+Insert Paste

Ctrl+Home Jump to first frame,
sequence, or exchange

Ctrl+R Start recording

Ctrl+T Stop recording
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5. Recording Options

The Recording Options dialog box controls how FCTracer records Fibre
Channel data. At the top of the Recording Options dialog box are four tabs
that provide access to options pages called General, Miscellaneous,
Recording Rules, and Channels. Using these pages, you can configure
FCTracer to create event triggers, increase or decrease memory allocation
for recording, and interact with other Fibre Channel devicesin different

ways.

5.1 Opening the Recording Options Dialog Box

From the Setup menu, select Recording Options...

The Recor ding Options window appears displaying the General tab.
x|

General | Miscellaneousl Recording Hulesl Channels'

— Recording Type Optian:
& Snapshat I Truncate Data Payload Dwords:l 10

& el Tilee ™ Beep'when Trigger Occurs

[ Save External Interface Signals
" Event Trigger

— Recording Scope

¥ Conventional Single Buffer Becording

—Buffer Size——————————— [~ Trigger Position
1.600 MB Mot used with shapshaot
fif o 0 06 o0 N
[T Save As Multisegment Trace 10 jl B segments [4:128]

” Spooled Recording

— Recording Si

& Becord for IW

€ Recod [T 120000 1B

& [t Triggered, plus Im
' Wntil Trigaered, plus % B

Trace Filename & Path

— Options Mame —_———————
Diefault ’7 C:hdatal 20000 fct Browse... |
Usze the Recording Rules tab ta specify Fikering and/or Triggering conditions.
Save.. | Save Az Default | Load... | Ok I Cancel

5.2 Recording Options - General

The General tab opensawindow shown inthe previousillustration made up
of five main boxes marked Recording Type, Buffer Sze, Trigger Position,
Options, and Recording Scope.
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Recording type

Shapshot

The Recording Type box presents three optionsthat  Frzzagranee——]

allow you to set how FCTracer begins and ends a £ Snapshot

recording. The options are: Shapshot, Manual Trigger, e :

and Event Trigger. & Manual Trigger
™ Ewent Trigger

A Snapshot is afixed-length recording. You can set the size two ways. by
adjusting the "Buffer Size" dlide bar dialog or by clicking the Stop button
any time during the recording. Recording begins by clicking the Start button

@ onthe Tool Bar and ends when either the selected buffer sizeisfilled
or you press the Stop button.

Manual Trigger

A Manual Trigger isarecording whose Trigger point is activated by
pressing the Trigger button on the front panel.

Recording is begun by pressing the Start button ® on the Tool Bar.
Recording continuesin acircular manner within the limits set by the buffer
size. Recording ends when the Stop button ®m isclicked on the Tool Bar or
when the Trigger button is pressed on the analyzer'sfront panel. If you press
the Trigger button, recording will continue until the post-trigger memory
hasbeenfilled. Thus, for example, if you set the Recording Buffer to 10 MB
and the Trigger Point to 50%, pressing the Manual Trigger button will cause
the analyzer to preserve 5 MB of pre-trigger and 5 MB of post-trigger
traffic.

Event Trigger

An Event Trigger is arecording whose ending istriggered by a specific
event or events. Before recording begins, you define the event trigger in the
Recording Rules page in the Recording Options dialog box (accessible by
selecting Setup> Recor ding Options >Recor ding Rules from the menu).
You begin the recording by clicking the Start button on the Tool Bar.
Recording continues in acircular manner within the limits set by the buffer
size. Oncethetrigger event occurs, some post-trigger recording occurs, then
the recording ends.

Note  Inthismode, therecording can be stopped manually inthe sameway
as for "manual trigger" mode.
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Options

The Options box contains the e

following: i

' [~ Tuncate Data Payload Dwards: I 10

Truncate Data Payload Dwords I~ Beep'when Trigger Dccurs

If selected, allows Data Payload [ Save External Interface Signals

Dwordsto be truncated during a

recording in order to preserve

recording memory. To set the
length of the truncated Data Payload Dword, enter a value into the box on
the right.

Beep When Trigger Occurs
Causes the PC to beep when atrigger event has occurred.

Save External Interface Sgnals
Causes the analyzer to save external interface signals from a break-out
board asfieldsin the trace.

5.3 Recording Scope

Recording Scope controls the maximum size of arecording and how it is
uploaded from the analyzer to the host PC. Recording Scope has two
settings: Conventional recording and Spooled recording. Conventional
recordings have a maximum size limit of 2 GB and are used for recordings
lasting several minutes. Spooled recordings have no built-in size limitation
and can be used for recordings lasting hours or even days.

5.4 Conventional Single Buffer Recording

In a Conventional recording, the entire trace is recorded and stored in the
analyzer buffer beforeit is uploaded to the host PC. Recordings are thus
limited in size to the size of the analyzer buffer - or 2 GB. If you are
planning to create amoderate-sized recording, thisisagood option to select.
You set the buffer size and the trigger position, then begin the recording.
The analyzer’s buffer fills, then the traffic is uploaded to the host PC.

If you are planning to create alarge conventional recordings, you might
consider enabling Multi-segmenting. Multi-segmenting divides the trace
into segments. This makes it easier to navigate the trace.
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Buffer Size - The Buffer Size dlide bar adjuststhe [grfercms

recording buffer size from 1.6 megabytes to 2048 1.000 ME

MB. Thisoptionisused for setting thememory for| « . « « « « « .«
a Conventional recording. —j

The Recording Type option determines how this buffer is used. Although
thereare 2048 M B of physical memory inthe Analyzer, the efficiency of the
recording ranges from 2:1 to 4:1 ratios of physical memory to actual Fibre
Channel traffic. Shorter Fibre Channel packetsyield aless efficient
recording. The non-traffic portion of physical memory isutilized for control
and timing information.

Note  Thescaeisnot linear and affords more granularity in the smaller
buffer sizes.

Trigger Position - The Trigger Position slide bar sets R ——
the amount of pre- and post-trigger recording in a B0 % posttriggering
Conventional recording. It also allows adjustment of o o
the location of the trigger within the defined buffer. j
You can adjust the Triggering Position between 1 and
99% post-Trigger. Trigger Position is available only when Manual

Trigger or Event Trigger is selected as Recording type.

As an example, if the buffer size is set to 16M B, then for the following
Trigger Position settings, the amount of pre- and post-Trigger datais
* 95% post-triggering: 0.8MB pre-trigger, 15.2MB post-trigger
» 75% post-triggering: 4MB pre-trigger, 12MB post-trigger
* 50% post-triggering: 8MB pre-trigger, 8MB post-trigger
» 25% post-triggering: 12MB pre-trigger, 4MB post-trigger
* 5% post-triggering: 15.2MB pre-trigger, 0.8MB post-trigger

Note ~ When aTrigger occurs, recording continues until the post-Trigger
amount of the buffer isfilled.

5.5 Save As Multisegment Trace

This option causes the =
ana yzer to Segment the v Save &z Mulisegment Trace I 541;|ME segments (4-128)]

trace into multiple files
and create an index file called data.mit that summarizes the starting and
finishing frame for each segment.
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Thisoption isuseful for very large recordings and for host PCswith limited
memory. In the latter case, multi-segmenting gives a PC with limited
memory away to open recordingsthat would otherwise betoo largeto open.

The only downside to multi-segmenting is that limits the scope of reports
such as Traffic Summary, Bus Utilization, and Error Summary to each of
the segments. You will not be ableto perform summary statisticson thefull
recording.

The default value for this option is 64 MB. Before attempting large
recordings, it is recommended that you play with this number to see what
value best suits your needs.

To create a multisegmented trace,
sep1  Check the box marked Save AsMultisegmented Trace.
sep2 Setthefile sizefor each segment in the box marked M B Segments.

File Sructurefor Segmented Files

Multisegmenting produces an index file and segmented trace files. The
default name of the index file is dataXYZ.mit, where XY Z isthe last three
digits of the analyzer’s serial number. (You can seethe unit’s serial number
by selecting Help > About FCTracer.) Thus, for example, if you had an
analyzer with the serial number 111, the index file would be called
datal1l.mit.

Theindex file and the segmented trace files are stored in a directory named
after theindex file. The directory is named indexfilename _mit_files. For
example, if theindex fileis named datalll.mit, the directory will be named
datalll mit files. Below thisdirectory additional, sequentially numbered
sub-directories (up to 100,000) that house the segmented trace files. These
sub-directories bear simple numerical names: 00000 - 00999. Each of these
subdirectories can hold up to 100 sequentially-numbered segment files.
Collectively, the entire directory structure can hold up to 10 million files.

Example

A 1010 MB recording using 10 MB segments and the default file nameswill
create the following sub-directories and files. The example below usesthe
serial number 111:

datalll.mlt Thisistheindex file.
datalll milt_files\00000\segment_00000.fct
datalll mlt_files\00000\segment_00001.fct

datal11l mit_files\00000\segment_00099.fct
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. datalll mit_files\00001\segment_00100.fct
o datalll mit_files\00001\segment_00101.fct

The index file looks something like a trace file but contains packet-like
entities that summarize each 10 MB segment.

acmc FCTracer(TM) Fibre Channel Protocol Analyzer - [C:\Program Files'CATC\FCTracerSample Filesi4min -??}_ l_: iy =] 5[
|BR e setup Record Report Search  View Window Help 18

EERE IR e R I NN E e B R
[rasmxe 14 4 B » v|[@@0@c @ e @ |

Start Frame # Mum Frames Duration Time Stamp [
0 DataFrame 0 67678 13150 sec | 00:00: 00 . 000026 660
Start Frame # Mum Frames Duration Time Stamp
i DataFrame 87678 87708 13337 sec | 00:00:13. 149870307
Start Frame # MNum Frames Duration Time Stamp
2 DataFrame 175386 87777 13200 sec | 00:00: 26 . 486 857 000
Start Frame # Mum Frames Duration Time Stamp
3 DataFrame 263163 7828 1186 sec | 00 :00: 39 . BBE BOS 857 —
T o

Ready ‘ | | |Search: Fud 2

When uploading is complete, the index file will be opened. Each "packet”
in thisfile corresponds to one of the numbered segments. Double clicking
on the packet will open the corresponding segment file.

Multisegement Toolbar 14
When an index file is opened like the one shown above,
the Multisegment Toolbar will display. Thistoolbar lets you navigate the
index file.

4 =k opl

|4 |Openfirst segmentin
multisegment trace.

4 Open previous segment
in multisegment trace.

Openindex file. This
button becomes active if
amultisegment trace file
is open.

9 Open next segment in
multisegment trace.

p| |Open last segment in
multisegment trace.

5.6 Spooled Recordings

In a Spooled recording, uploading commences from the analyzer to the host
PC when the recording is begun. Astraffic is uploaded, the analyzer
memory isfreed - creating space for recording additional traffic. Recording
can thus continue for long periods of time, and create file lengths well in
excess of 2 GBs.
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Recording Size

With Spooled Recordings, you are given the option of setting the recording
length based on time or on the recording size.

Record for - Enter the duration of the recording in days, hours, minutes,
and seconds.

Record - Enter the amount of traffic (in MB) that you want the analyzer to
record. Selecting thisoptionwill create afixed length recording that begins
as soon as you click the REC button on the menu bar.

Until Triggered, plus - Enter the amount of traffic (in time) that you want
the analyzer to record following an event trigger. Recording time units are
days, hours, minutes, and seconds.

Until Triggered, plus - Enter the amount of traffic (in MB) that you want
the analyzer to record following an event trigger. You select event triggers
in the Recording Rules page -- see “ Recor ding Options - Recording
Rules’ on page 63 for details.

Spooled Recor dings - Performance | ssues

During a spooled recording if the analyzer buffer fills faster than the trace
can be uploaded to the host PC, the analyzer will briefly suspend recording
until some of the buffer isfree. When recording is suspended, gaps will
appear |n the trace. Theﬁe gaps will appear as entrles in the trace.

ACATC FCTracer(TM) FibreChannel Protocol Analyzer - [D:\build1610827_overnightidata211_mit_files\00000" segment =18(x]
-H Setup Record Report gearch Wiew Window Help e
SHRE| D e n|| Q[T P8 K|=]EL e EES To sk

[fasa |14« = » v [0@0@C Q06 |

0 Begin o 4 dwords 1.103 ms 3899 . 828 225 367 s
) End 83 4 dwords 7.977 ms 3099 .820328 315 5

During therecording, you can seeif gapsare likely to happen by reading the
status bar at the bottom of the screen.

FCTracer SM:111 | Triggered & Spocling | 27 MBytes | sg: 0 | gaps: 2 ctivity: [N Hardwars Bulfer |

Ready

| 0 |

The Status bar has two fields that you can use to determine if gaps are
occurring or are about to occur.

gaps - Shows how many gaps have occurred. 1n the example above, two
gaps have occurred.

Har dwar e Buffer - shows you how full the analyzer buffer isand if the
analyzer is currently dropping packets. In the example above, Hardware
Buffer field shows that the buffer is full (shown by the thick green graph)
and that the analyzer is currently dropping packets (shown by thin red line
atop of the green graph.)
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Preventing Gaps
Gaps can be caused by a number of factors - the number of channels being
recorded, the absence of filtering, the performance of the host PC (for
example, isit using USB 2.0 to upload traffic?), and the amount of traffic
produced by the devices under test.

There are severa waysto prevent gaps. You will need to experiment with
your setup to determine what works best for you. You might try filtering
out primitives, turning on data truncation (for example to 10 Dwords) and
filtering out LISMs. If you want to record primitives, it is recommended
that you enable primitive packing.

5.7 Recording Options - Miscellaneous

The Miscellaneous page in the Recording Options dialog box lets you set
bitrates, loopback and other conditions on a channel-by-channel basis.

Note  Thefollowing screenshots of the Miscellaneous page for are
FCTracer 4G. The FCTracer Miscellaneous page shows eight
channels and omitsthe 4G options.

x
General Miscellaneous | Fiecording Hulesl Ehannelsl
— Channels Settings
Channels
1 2 3 4

— Rate Contral
Auta Detect 1/2Gbps - e e
Auta Detect 2/4Gbps o v =
Auta Detect 1/2/4Gbps - e e e
[SFP clock switching will intermupt traffic in ‘Auto Detect 1/2/4Gbps'
made. ‘When possible, use 1/2Gbps or 2/4Gbps mode.]
Force 1Gbps - e e
Force 2Gbps - e e e
Force 4Gbps - e e e

— Chanrel Presence
Inhibit H m m m

— Primitive Recording Contral
Fecording of IDLEz |5 On H H H N
Frimitives Packing |z On H u u

— Probe Card Loopback Control
Channel Pair Loophack o v =
Per Channel Loophack - e e e
Loopback Dizabled - e e e

Save... Save Az Default Load... ()3 I Cancel
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Rate Control

The Rate Control option allows you to specify the capture rate used by
FCTracer. By default, FCTracer autonegotiates the transfer speed on the
link and records data at both 1 and 2 Gbps transmitted speed.

Channelz
1 2 3 4

— Fate Cottral

Auto Detect 1/2Gbps el el ey 8
Auto Detect 2/4Gbps * & & &
Auto Detect 1/2/4Gbps (e ol o
[SFP clack switching will interrupt traffic in Auta Detect 1/2/4G06ps'
mode. When possible, uze 1/2Gbps or 2/4Gbps mode. )
Force 1Ghps (AN SN &
Farce 2Gbps el el ey 8
Farce 4Gbps el el ey 8

Note - Selecting these speeds has no effect on the actual speed of the link.
These speeds only effect how the FCTracer analyzes the traffic.

* Auto Detect 1/2 Gbps - Select this option to allow the analyzer to
auto-detect a 1 or 2 Gbps transmission rate.

* Auto Detect 2/4 Gbps - Thisisthe default Rate Control setting. Select
this option to allow the analyzer to auto-detect a 2 or 4 Gbps transmission
rate. Thisisthe default Rate Control setting.

» Force 1Gbps - Select this capture rate to switch the FCTracer analysis
hardware into 1Gbps recording mode. Thisoption isuseful for restricting
the analysisto 1Gbpstransfers by preventing the recording of any signals
transmitted at the higher 2Gbps and 4 Gbps rates.

» Force 2Gbps - Select this capture rate to switch the FCTracer analysis
hardware into 2Gbps recording mode. This option isuseful for restricting
the analysisto 2Gbpstransfers by preventing the recording of any signals
transmitted at the 1Gbps and 4 Gbps rates.

* Force4 Gbps- Select this capture rate to switch the FCTracer analysis
hardware into 4Gbps recording mode. Thisoption isuseful for restricting
the analysisto 4Gbpstransfers by preventing the recording of any signals
transmitted at the 1Gbps and 2 Gbps rates.

Channel Presence

Channel Presenceisaglobal setting that allows you to include or exclude
individual channels from the recording. When you select | nhibit for a
specific channel, no traffic received on that channel will be recorded. This
option isuseful for eliminating unnecessary channels from the analysis and
increasing memory available for the remaining channels.

" Channel Prezence

Inhibit I I
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Primitive Recording Control

Use this setting to disable the recording of Idles or Primitive Packing.
Frimitive Recording Control

Recording of IDLEz |z On i rr

Primitives Packing |z On i rr

Recording of IDLEsIsOn - Select this option to enabl e the recording of
IDLE primitivesin atrace. Although IDLES are not important in
performing protocol level analysis they might be needed for verifying
certain compliances to the Fibre Channel Specification. All data frames
must be separated by a minimum of three IDLE primitives for usein
clock rate matching. Under normal use, this option can be disabled.

Primitive Packing s On - Select this option to enable packing of up to
256 primitives per recording entry. Thisfeature can be used to
significantly reduce the amount of recording memory used for storing
primitives.

L oopback Control

Use these options to set loopback control for the various channels.
Probe Card Loopback Control
Channel Pair Loopback

Per Channel Loopback
Loopback Dizabled

i e BiC
i Nie BiC |
i e BiC
i Nie BiC |

Channel Pair L oopback - Thisisthe most common configuration of the
FCTracer module. In this mode, the channel pairs designated in
silkscreen on the face plate work together as a transmit and receive pair.
Channél pairsinclude (1, 2) and (3, 4). The data received on one channel
isretransmitted out the other channel of that pair.

Channel Pair Loopback configuration allows you to place FCTracer
between two nodes on alink such as between an HBA and aswitch. You
connect one device to one of FCTracer’s paired channels and the other
device to the other paired channel - for example, Channels 1 and 2. The
internal loopback between the channel pairs of FCTracer ensure that
these devices communicate as if the analyzer was not present.

Single Channel L oopback - In this mode, each channel has aloopback
of the RX signal back to the TX output of the same channel. This
configuration can be used to monitor traffic coming from asingle Fibre
Channel device. The device being probed will receive back the exact
traffic that it has transmitted.

This mode can also be used to probe traffic on an arbitrated loop. By
plugging one channel of the FCTracer into one channel of a Fibre
Channel hub, the analyzer can monitor traffic on that hub. In this mode,
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the FCTracer is physically part of the FC-AL loop, but does not
participate as a node.

* Loopback Disabled - In thismode, the FCTracer can record traffic
received on each channel, but the TX output of each channel is disabled.
This mode is used to probe traffic on a Fibre Channel hub without being
part of the FC-AL loop. To use this mode, connect one channel of
FCTracer to one port of a Fibre Channel hub. FCTracer will be able to
monitor traffic on the hub, but since no data comes from the FCTracer,
the Hub will bypass that channel and the FC-AL loop will persist as if
FCTracer is not connected to the Hub. This mode may be useful in rare
scenarios where the timing or delays which exist in the FC-AL loop are
effecting correct operation. FCTracer can be used in this scenario to
monitor traffic without effecting the overall delay associated with the
loop.

To perform loopback, FCTracer utilizes an analog port bypass circuit.
The signal is not re-timed using PLL circuits, but is re-amplified by both
the port bypass circuit and an SFP module.

5.8 Recording Options - Recording Rules

The Recording Rules page letsyou set triggers and filters. The page divides
into following areas:

Recording Options - All devices x|

Genaral| Miscalanecus Recording Fies |

Config Status
Indicator

Toolbar

@ newert | 3| 2| | @] &|[B & [ Conti s vald_|

o)
DEHEDEEaE

Available
Events
Area

Main

Display
Area

Click to Select, Right-Click for merw, Double-Click for Properties

Sove.. | SaveAsDelat | Losd. Cancel

* Toolbar - Contains buttons that control the Recording Rules page.

» Available Eventsarea -- Part of the screen where you can park
buttons that you intend to use in the Main display area
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Main display area -- Part of the screen where you create trigger
and filter conditions. You create conditions by dragging buttons
onto the Main display area from the Available Events area. You
then create additional conditions by right-clicking on a button and
selecting options from a pop-up menu.

Config SatusIndicator (shown top right) - A button that tells you
if your configuration isvalid or invalid. When Events have been
correctly configured, the button will turn green and display the text
ConfigisValid. When the configuration isincorrect, the button
will turn red and display the text Config isInvalid.

Pop Up Menus (not shown) - Right-clicking on button or areain
the Recording Rules page will access a context-sensitive pop-up
menu containing most of the commands listed in the toolbar.

5.9 Recording Rules Toolbar

The Recording Rules toolbar exposes functionality for controlling the
Recording Rules page.

New Event. Createsanew event inthe Available Events area.

ol Mews event A set of cascaded menus will pop up.

Delete Event. Deletes selected event.

Undo. Undoes last change made to Recording Rules page.
The undo buffer has unlimited depth.

Redo. Repesats changes undone by the Undo button.

Zoom In. Enlargesthedisplay. There are five zoom levels.
The default level isthe middie one. If you have awheel
mouse, you can aso zoom by holding down the Control key
and then operating the mouse whesl.

Zoom Out. Makesthe display appear smaller.

@ & @EQ!L

Show/Hide channels. When pressed, this button tells the
Recording Rules dialog to show the channel buttons on the
Eventsicons. When unpressed, the channels are hidden.
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| Show/HideProperties Dialog. Shows or hidesthe Properties
dialog of the selected State/Event/Action.

Configisvalid. This message display when the current
Recording Rules configuration can be executed by the

hardware. When the configuration isincorrect, the messageis
replaced by "Config isincorrect.”

Configisincorrect. This message displayswhen the current

] Recording Rules configuration exceeds hardware limitations.

The message gets updated every time the Recording Rules
configuration changes. You can click thisindicator to get the
diagnostics message box to find the problem.

5.10 Recording Rules Page - How it Works

The Recording Rules page can be thought of as a chalk board where you
create a graphical model of the events and actions. In essence, you are
creating avisual representation of the rules that the analyzer should follow
during arecording when it encounters events that you specify.

You can create simple or complex rules.

Creating arule involves four steps:

Sepl

Sep 2

Sep 3

Sep 4

Create event buttons.

Click the small buttons on the Event buttons to select the channels
that the analyzer should record.

Move the Event buttons to the Main Display area.

Assign an action such as Trigger to the events buttons.

Creating Event Buttons

Tocreatearule, you start by creating one or more Event buttons. When you
create Event buttons they are automatically parked in the Available Events
area. The following steps show the process.

Sepl

Sep 2

Sep 3

Click the New Event button.
ol Mew event
A menu of Events displays. A

Select an Event from the menu. The selected Event will appear in
the Available Events area.

To move the button to the main display area, drag the event button.
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Selecting a Channel —
At the bottom of each event button are eight small buttons  |[TTz151 1= [l I=]
that represent analyzer channels. Selecting a channel
button tells the analyzer which channelsit should watch. For example, if
you depress all of the buttons except for the button marked "6," it means
"search all channels except for channel 6."

Dragging a Button to the Main Display Area

Whenyou drag an event button to the main display area, there aretwo places
you can put the button: in acell marked "Global State" and in another
marked "Drag an event here to add an event sequence.”

Global Sate- Thiscell isaplaceholder for rulesthat are active throughout
the recording. If you place an event button here such as Error and then
assign an action such as Trigger, the analyzer will always look for Errors
and trigger when an error is found.

Drag an event hereto add an event sequence - Thiscell isused to created
conditional rules called Event Sequences. An Event Sequence isachain of
events|leading to some outcome such astriggering - such as"If x isfollowed

by'y, trigger.”

These cells are explained in greater detail in “Using the Global State Cell”
on page 89 and in “Using Sequence Cells” on page 93.

Assigning an Action

When an event button has been placed in one of the cellsin the main display
area, you are not done - you still need to assign an action to the button.

Note  If you do not assign an action to an event button, the analyzer will
ignore the selected event.

To assign an action to an event button,

sep1 Right-click on the button. A pop-up menu appears.

Errar

k Specify Actionis) Trigger

Add Courter... Filter In

Move Event To » Filker Qut

Copy Event To L4 Restart Al

i Delete This Event External Trigger Pulse HIGH

Properties... External Trigger Pulse LOW

External Trigger Pulse TOGGLE
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sep2 Select Specify Action and then an action from the sub-menu. The
menu closes and the action is assigned.

Error TRIGGER

NHEDNEEaE

Note  The menu is context-sensitive. If you right-click abutton that isin
the cell marked "Drag an event here to add a new sequence,” you
will get additional options.

Note  You can also set actionswithin the Properties dialog for each event.
Double-click on the Event button to open the Properties dialog, then
select the Actions tab and set your actions.

5.11 Pop-up Menus

State Pop-up

Action Pop-up Menu

The pop-up menu are context-sensitive and will display different options
depending on the object you have clicked.

If you click on a State cell, you will get
the following pop-up menu:

Properties...

New Event - Brings up the same menu
that you get when you click the New Event button on the toolbar.

Properties - Brings up the State Properties dialog for the selected state.

{  Action(s) of Error

If you click on an Action button, you will get _
the following pop-up menu: [v Trigger

Restart Al

Trigger - Setsor clears Trigger action.

External Trigger Pulse HIGH

External Trigger Pulse LOW

Filter In - Setsor clears Filter In action. This
option precludes the use of Filter Out.

External Trigger Pulse TOGGLE

Properties...

Filter Out - Setsor clearsthe Filter Out action.
This option precludes the use of Filter In.
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Event Pop-up Menu

Advance the Sequence - Creates an event sequence
consisting of the event you clicked on and some
subsequent event. A thick arrow will appear fromthe
selected event and point downward. If you place an

event button below the arrow, the analyzer will look

for the first event followed by the second event.

Restart the Sequence - Restartsthe event sequence.
This menu option is context-sensitive. and will only
appear if you have created an event sequence. A thick M
arrow will appear from the selected event and point

upward towards the preceding button.

Restart All - Restarts all rulesin all
sequences and in the global state. When

you select this option, an arrow and Restart M
All button will appear. This action
precludes selecting Advance the Sequence and Restart the Sequence.

External Trigger Pulse HIGH, Pulse LOW, Pulse TOGGLE - Causes
the event send an external signal out through the External Out port on the
back of the UPAS. The shape of the signal (Pulse HIGH, Pulse LOW or
Pulse TOGGLE) must be the same for all events sending out such signal.
This meansthat if you change the output signal for one event, it will
automatically change the signal for all other events sending output signals.

RESTART ALL

Properties - Displays the Action Properties dialog for the selected state.

If you click on an Event button, you will get the
following pop-up menu:

Specify Actionis) 3

Add Courter...

Specify Action(s) - opens a sub-menu with the T |

Move Event Ta »

fo' | OWI ng Optl OnS Copy Event To 3
° Tr Igger = Trl ggerS er]d Of recordl ng. ! Delete This Event
Recording continues until post-trigger buffer = Properties.

isexpended. Buffer settings are controlled by
the Recording Options - General page.

» Filter Out - Excludes selected traffic from recording. Filtering
preserves recording memory, thereby extending recording sessions and
excluding events of little interest.

» Filter In - Includes selected traffic in recording.

» External Trigger Pulse HIGH - Sends an output signal with a Pulse
High format through the output ports on the back of the UPAS. Pulse
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High isthe default format. Pulse High causes the analyzer to transmit a
5 volt, 40 nanosecond signal.

» External Trigger Pulse LOW - Sends an output signal with a Pulse
Low format through the output ports on the back of the UPAS. Pulse
Low causes the analyzer to transmit a 0 volt, 40 nanosecond signal.

» External Trigger Pulse TOGGLE -Thisformat causes the analyzer to
transmit asignal that will toggle with each trigger event between a
continuous 5 volt signal and a continuous O volt signal.

Add Counter - Displaysthe Event Properties dialog with the Counter
selected and ready to accept the count value. The menu item is not shown
if the counter isnot applicableto the selected event. If the counter isalready
specified this menu item isreplaced with Don’t Use Counter and Change
Counter Value.

Move Event To - Moves selected event to a different position in the
Recording Rules window.

Copy Event To - Copies selected event to adifferent position in the
Recording Rules window.

Delete this Event - Deletes the selected Event. Alternatively, you can use
the Delete button on the toolbar or keyboard to delete events.

Properties- Opensadialog box and lets you specify further sub-types (for
example, types of errors) and additional conditions for the selected event.
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5.12 Events
To seethe list of selectable events, click the New Events button.
The following table shows the types of Events available for selection:
Category Event Par ametersto Set
Data Pattern Specify Mask-Match pattern for
any part of the Frame
Primitive Select one or more of the 15 FC
Primitives
IAdvanced Primitive Specify parameters for any one of
the 15 FC Primitives
FC Bus Event

Error

Select 1 or more of 10 error types

Any Data Frame

EOF

Any Data Frame

Any Primitive

Connect

Disconnect

FC Loop Initiaization

LISM

LIFA

LIPA

LIHA

LISA

LIRP

LILP

FC Basic Link Services

NOP

ABTS

RMC

BA_ACC

BA_RJT

PRMT
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Category Event Par ametersto Set
XFER_RDY Specify XFER_RDY params
DATA Specify up to 8 Dwords of FCP
Data
RSP Specify RSP parameters
ISCSI Operations CONF
Extended CDBs Listed under "FCP_CMND"

bel ow

ISCSI Primary Command set
(SPC-3)

Listed under "FCP_CMND"
below

ISCSI Block Command set
(SBC-2)

Listed under "FCP_CMND"
bel ow

ISCSI Media Changer Command
set (SMC-2)

Listed under "FCP_CMND"
below

FCP_CMND:

0x00 TEST UNIT READY
0x01 REW IND

0x03 REQUEST SENSE

0x04 FORMAT UNIT

0x05 READ BLOCK LIMITS
0x07 REASSIGN BLOCKS
0x08 READ(6)

0X0A SEND

0x0B SET CAPACITY

0XOF READ REVERSE (6)
0x11 SPACE(6)

0x12 INQUIRY

0x14 RCVR BUFFERED DATA
0x15 MODE SELECT(6)

0x16 RESERVE(6)

0x17 RELEASE(6)

0x1A MODE SENSE(6)

0x1B START STOP UNIT

0x1C RECEIVE DIAG RESULTS
0x1D SEND DIAGNOSTIC
0Xx1E PREVENT ALLW MDM RMVL
0x25 READ CAPACITY(10)
0x28 READ(10)

0x29 READ GENERATION
0x2A W RITE(10)

0x2B SEEK(10)

0x2C ERASE(10)

0x2D READ UPDATED BLOCK
0x2E WRITE AND VERIFY(10)
0x2F VERIFY (10)

0x33 SET LIMITS(10)

0x34 PRE-FETCH(10)

0x35 SYNC CACHE(10)

0x36 LOCK-UNLCK CACHE(10)
0x37 READ DEFECT DATA(10)
0x38 MEDIUM SCAN

0x3B WRITE BUFFER

0x3C READ BUFFER

0x3D UPDATE BLOCK

0x3E READ LONG

0x3F WRITE LONG

0x41 WRITE SAME(10)

0x44 REPORT DNSTY SUPRT
0x4C LOG SELECT

0x4D LOG SENSE

0x50 XDW RITE(10)

0x51 XPWRITE(10)

0x52 XDREAD(10)

0x53 XDW RITEREAD(10)

0x55 MODE SELECT(10)

0x56 RESERVE(10)

0x57 RELEASE(10)

0x5A MODE SENSE(10)

0X5E PERSISTENT RESERVE IN
0x5F PERSISTENT RESERVE OUT
0x7F EXTENDED CDB

0x80 XDW RITE EXTENDED(16)
0x81 REBUILD(16)

0x82 REGENERATE(16)

0x83 EXTENDED COPY

0x84 RECEIVE COPY RESULTS
0x88 READ(16)

O0X8A WRITE(16)

0x8C READ ATTRIBUTE

0x8D WRITE ATTRIBUTE

0x8E WRITE AND VERIFY(16)
0x8F VERIFY (16)

0x90 PRE-FETCH(16)

0x91 SYNC CACHE(16)

0x92 LOCK-UNLCK CACHE(16)
0x93 WRITE SAME(16)

0X9E READ CAPACITY(16)
0XAO REPORT LUNS

0xA3 REPORT DEVICE ID

0xA4 SET DEVICE IDENTIFIER
0XA5 MOVE MEDIUM

0XA6 EXCHANGE MEDIUM
0XA7 MOVE MEDIUM ATTACHED
0XA8 READ(12)

OXAA WRITE(12)

OXAC ERASE(12)

OXAE WRITE AND VERIFY(12)
OXAF VERIFY (12)

0xB3 SET LIMITS(12)

0xB4 READ ELMNT STS ATTCH
0xB5 REQST VOL ELMNT ADDR
0xB6 SEND VOLUME TAG

0xB7 READ DEFECT DATA(12)
0xB8 READ ELEMENT STATUS
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5.13 Properties Dialogs

Double-clicking on a Event, Action, or State button will cause a Properties
dialog box to appear. The Properties dialog displays options for setting
additional conditions for a selected Event, Action or State.

Event Properties Dialog

The Event Properties dialog is invoked by double-clicking an event,
right-clicking an event and selecting Properties from the pop-up menu, or
clicking on the Properties button on the tool bar.

A .
Event ER R |Act|ons‘]\ RESERVED ﬂl_ gltTtton
leam m Do |XXXXXXXXXM)%%XXXXXXXXXXXXXI

Preview

Dl [0 S R S S K R K]

RESERWED RESERMED Rs\rd EEEEEERE Wde
Ly ey (R T i ot e A L B | e |

Label Dw2 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX(\ .
........... L R | Actions
Channels—"amels M Al | py3 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI Options
IIIIIIIIII ] FcpsnsLEN
Counter —I Comt [T Dwd |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI
el FCP RSP LEN
Negation—" NOT DuS [ S o R A R R AR
[Match on the opposite
af thiz event]
Description
Strmg _Pesc Any occurrence on channelz 1, 2, 3,4, 5.6, 7, r 8 of the zpecified FCP_RSP
Event Specific Settings

Event Icon Preview - Thisicon shows you which event propertiesyou are
editing. The Icon Preview looks exactly like theicon in the Main Display
area.

I con Label - A text box for labeling the button. Whatever you type herewill
appear on the button.

Channels - These controls allow you to select the channel(s) that the
analyzer should search when it islooking for the event.

Counter - A counter tells the analyzer to search for x instances of the
selected event. For example, if you enter "10," the analyzer will count 10
instances of the selected event before it performs whatever action you
assign. There are only two counts available in the hardware so if you try to
assign more than two, you will get awarning.

Note  Counters can not be applied to events with Filter Actions. The
maximum counter valueis 65,535.
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Negation - Tells the hardware to match the opposite of the event. For
example, if you select NOT for Errors Event, the match will occur on Error
types that are not checked. If you select NOT for a SCSI command, the
match will occur on any FCP_CMND except for the selected one, and also
on the selected one if the additional parameters do not match.

Pin Button - Allows you to "pin" the Properties dialog box to the
application so that it does not go away when another object appears such as
an event, state or action.

Description Sring - This area contains a textual description of the event.

Event-specific Settings - The largest part of the Event Properties dialog
box. Selecting an option narrows the range of events that the analyzer will
search for.

The settings in this area vary depending on the selected events. There are
three basic formats:

e Checkboxes
e List
* Pattern Editor

Checkboxes and Lists (shown below) present lists of options. Selecting
one or more options tells the analyzer what event(s) to ook for.

A
Primitive Primitive | Actinnsl ﬂl
NHENEERE
" IDLE - CLs LR
0 ™ R_RDY ™ MAK [~ LRR
Label [~ wi_RDY [~ DHD U
Ian\twe I 4RB [ oL I~ LPE
OPH NS LPE
Channels: v 2l u | L
[EGELETETE]
™ Count: |2
[~ noT
[Match on the opposite
af this event]

|Desc: Any occurence onchannels 1, 2.3, 4, 5,6, 7, or 8 of any of the selected Primitives

A properties dialog box showing checkbox options.

E|
Extended Link Servics | Actions | .
HDHENEE0E Code | Mame / | Descripkion |L|

0xBO0O000O0  ESTS Establish Streaming

0x31000000  FACT Fabric Activate Alias_ID
Label: 0x60000000  FAN Fabric Address Notification J
LIF) 0x55000000 FARP-REPLY  FC Address Resolution Protocol Reply

0x54000000 FARP-REC FiZ Address Resolution Protocol Request
Channels: v 2l 0x32000000 FDACT Fabric Deactivate Alias_ID
0x51000000 FOISC Discover F_Port Service Parameters

0x4000000  FLOGI F_Pork Login
™ Caunt: |2 0:30000000 GAID Get Alias_ID
I~ NOT Dx25 LCL Login Contral List Managemnt

LIFA Loop ign

[Match on the oppasite M1 104NN | THE I e Tritislizatinm Hard fecinnar =
af thiz event]

|Desc: Any occurence on channels 1,2, 3, 4,5, 6, 7, ar 8 of the Extended Link Service LIFA

A properties dialog showing Tist options.
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The Pattern Editor presents text boxes in which Mask-Match values can
be entered for any of the datafields. The "XXX" value means that the
particular bit is being ignored by the hardware when trying to match a data
pattern.

Some text boxes contain blue field headings that indicate the presence of
menusor hex-to-binary converters. If amenuiscontained, clicking the blue
heading will open it as shown below. If ahex converter is contained, a box
will open. Typing a hex value into the box and then hitting <return> will
convert the hex value to binary.

=
Data Pattarn Data Pattem |-"—‘*Cti0n8| ﬂl
OHEDO ‘alid for Triggening/Sequencing [only offsets 0-31 walid far Filtering) — Offset [(0-25)
.............. A o T e Sequential
SOF Ixxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxl offsets
Label LT P e D Ry 7
: FHO W |
IData Pattem CE_CTL F'—I_:I;:';FF'-' - . j
M1 (EEE e zs U
| Eliemmsks ¥ Al TYEE [DRFFFFFE] ClockSync Server

[0xFFFFF?) Security Key Distribution Server
[0=FFFFF8) Aliaz Server

[0xFFFFFA] Quality of Service Facilitator
[0=FFFFFA] Management Server
[0xFFFFFB) Time Server

[0xFFFFFC) Directory Server

[0=FFFFFD] Fabric Controller

[0«FFFFFE] F_Port

[04FFFFFF] Eroadcast Alias_|D

|Desc:: Any occunence on channelz 1, 2, 3, or 4 of the specified D ata Pattemn

FH2
HHEO SEQ_ID

: I— FH3
[ Count: [2 o
FH4

FHS

Properties dialog showing a drop-down menu.

Event Properties i =]
Data Pattem Data Patten | Actions | ﬂl
HHED Walid far Triggering/Sequencing [only offsets 0-31 walid far Filtering) — Offset (0-25)
e e T, Sequential
SOF |E|DE|DDDDDDDDDDDDDDDDDDDDDDDDDDDDD| offzets
Label: Pl B et DESMENENIST ]

FHO [00110011111111111111111111110 J.EI.L|

[Data Pattemn e o ol e

FH1 |XXXXXXXXDDDDDDDDDDDDDDDDDDDDDDDD|

Chatnels: Iv &l e S T L e e FECTOR
FERT FHZ |DDDDDDDDXXXXXXXXXXXXXXXXXXXXXXXX|

e A SRR ——
W i FH3 |XXXXXXXXXXXXXXXXDD_LDEID_'LDDEI_LDDD_LD|

= e S e T GECTEETee
FH4 |XXXXXXXXXXXXXXXXDDDDDDDDDDDDDDJ.J.|

Paran'rgter
Lo o S

FHS | 3 al

|De&u:: Ay occumence on channels 1, 2, 3, or 4 of the specified D ata Pattern

Properties dialog showing a hex-to-binary converter.
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Actions Tab - At the top of each properties dialog is atab marked Actions
that presents options such as triggers to be set.

£
:
OHEDEEIEA ~ Intema g —Seguencing—————————————

¥ Trigger Anclvzer " Advance Sequence
Label € Hestart Sequence
abel:
FCF_RSP  External Triggering ; E::t:rmll

" Pulse High
Charnels: v all  Puke L ? — Filtering

Lilze Love

NHEOEEEHA = Filter In

" Pulse Toggle ;
B B |2— & Nore £~ Filter Out

* None

[~ WOT
[Match on the opposite
of thiz event]

|Desc:: Any occunence on channels 1, 2, 3, 4,5, 6, 7, or B of the specified FCP_RSP

5.14 Event Properties Dialog Boxes - Descriptions

Each Event button has a different Properties dialog box. And each
Properties dialog box has a different set of options.

This section describes the Event Properties dialog boxes and their options.
Thediaogswill bedescribed inthe order that they appear inthe New Events
menu:

* FCBusEvent

* FCLoop Initialization

 FCBasicLink Services

» FC Extended Link Services

» SCSI Operations
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FC BUS EVENT

Data Pattern Properties Dialog

Presents options for triggering or filtering on user-defined data patterns.
Clicking a blue heading will open a box with either amenu or a

hex-to-binary converter. If NOT is checked, any unchecked data pattern
will generate an event match.

Event Properties i |
Data Pattern [rata Pattem |Acti0ns| 'Wl
Yalid for Triggenng/Sequencing [only offzets 0-31 valid for Filtering] — Offset (0-25)
.............. T e B Sequential
SOF |l3l3l3l3000000000000000000000DDDDDDD| offzets
............... Desthalon D =
FHO |GG_L_LDD1111111111111111111_]_J_J_DJ_DJ_|
CS CTL 0 Source I0

Channels: v &l

1
FH2 [oooocooo xxxxxxxl
LEEE A T SEQCNT
FH3 | 0010001l0001000.10]
[~ Count: |2
e, R e EET s
FH4 | GGGGGGGGGDDDDD_L_LI
.............. I e
FHE | xxxxxxxl

|Desc:: Ay ococurence on channels 1, 2.3, or 4 of the specified Data Pattern

Primitive Properties Dialog

Presents options for triggering or filtering on various Primitive types. If
NOT is checked, any unchecked primitive will generate an event match.

|
Primitive Primitive |,é,ctigng| ﬂl
NHEOAERE
" IDLE [~ CLs " LR
e — [~ B_RDY ™ MRE " LRR
Labet: [~ VC_RDY [~ DHD I~ UF
IPlimitive [~ ARE [~ oS I~ LFE
OFM NOS LFPE
Channels: v &l - T 5
DHEOHERH
[~ Count: |2
[~ NOT
[Match on the opposite
of thiz event]

|Desc: Ay occuence on channels 1, 2,3, 4, 5,6, 7, or 8 of any of the selected Primitives

Advanced Primitive Properties Dialog

Presents options for selecting a Primitive type and additional datausing a
Mask-Match byte text box. Enter the values, then pressenter. Notethat the
icon’s color changes according to the selected primitive. The primitive
colors are specified only in Display Options. If NOT is specified an event
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match will be generated in one of two cases. (@) when aprimitive other then
selected occurs, and (b) when selected primitive occurs that doesn’t satisfy
the specified Mask-Match condition.

|
Adv. Brimitive Advanced Primitive I Actignsl ﬂl
NHEODAEAE m Mazk Match
Listom i
Char 1 [XEX XKLL
Label:
e ther 2 [ XXX XXX %K] [00] [0 0)
Chennels: 7 Al Char 3 [X XXX KX KK
DHEOHERH
Char 4 [ XX XXX KKK
[~ Count: |2
[~ NOT
[Match on the opposite
of thiz event]
|Desc: Ay occuence on channelz 1, 2,3, 4, 5, 6, 7, or 8 of the specified Primitive Custom

Error Properties Dialog

The Error Properties dialog box lets specific error types to be selected for
performing an action such as triggering.

|
" y
HOHEONEEOH ~PacketEmars—————————— ldeErmors——————————

[~ alignment Emor [~ EBad 10-bit Code
Label: [ Bad10-bit Code [" Dizparity Error
Im I Delimiter Error I Spacing Erar
Channels: v Al [~ Bad EOF ™ Primitives
[ Disparity Error
I Count: |2— [ CRC Emor
[~ MOT
[Match on the opposite
of thiz event]

|D ez Any occunence on channels 1,2, 3, 4, 5,6, 7, or 8 of any of the zelected Emars

Packet Errors
Alignment - An error in the 32-bit data alignment.

Symbol - An Error in symbol integrity. A symbol integrity error can happen
if any of 10-bit symbol isreceived isnot one of thelegal 10-bit encoding for
the type of data expected.

Delimiter - A sequence error in the frame delimiters SOF and EOF. If two
SOF delimiters or two EOF delimiters are received in arow, thiserror will
be flagged.

EOF - An EOF Invalid or EOF Abort Delimiter has been received
indicating receipt of an invalid frame.
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Disparity - A running disparity error.
CRC - A CRC error.

IdleErrors

Symbol - An Error in symbol integrity. A symbol integrity error can happen
if any of 10-bit symbol isreceived isnot one of thelegal 10-bit encoding for
the type of data expected.

Disparity - A running disparity error in the idle codes.

Spacing - A spacing error in which fewer than two primitives are received
between frames. These primitives are necessary to allow for compensation
of transmitter and receiver clock frequencies.

Primitives - A Primitive Sequence error in which a Primitive Sequenceis
received with fewer than three consecutive instances of that ordered set.

EOF Properties Dialog

Presents options for triggering or filtering on various End of Frame types.
Click the blue heading to open a menu of EOF types. If NOT is checked,
any unchecked primitive will generate an event match.
Event Properties

E|
HHEDO ECF

Label:
EQF

Channels: v al
HHE DO

[ Count: |2
[~ NOT

[Match on the opposite
of thiz event]

|Desc: Any ococurmence oh channels 1, 2, 3, or 4 of the specified EOF
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Properties Dialogs - Any Data Frame, Primitive, Connect, Disconnect

The Properties dialogs for Any Data Frame, Primitive, Connect, and
Disconnect are al the same dialog but have the relevant option selected. If
NOT is checked, any unchecked event will generate an event match.

Event Properties =
Any Data Frame Bus Condition | Actions | &
[T==14]
¥ Data Frame
™ Friritive
[ Connect
Channels: W al [™ Disconnect

HHE O

[ Count |2

|Desc: Any occurrence on channels 1, 2,3, or 4 of any of the selected Bus Conditions

FC LOOP INITIALIZATION

FC Loop Initialization commands are displayed in a single properties dialog box
shown below. Commands are presented in amenu. If NOT is checked, any
unchecked event will generate an event match.

Event Properties

|
Estended Link Service | Actions | ﬂl
HHED Code | Name /4 | Description |:|
0xBOO0O0D  ESTS Establish Streaming
— 031000000  FACT Fabric Activate Alias_ID
Label: 060000000 FAM Fabric Address Notification J
LIF&) 0x55000000 FARP-REPLY  FC Address Resolution Protocol Reply
054000000  FARP-REQ FC Address Resolution Protocol Reguest
Channels: v al 0x32000000 FDACT Fabric Deactivate Alias_I0
051000000  FDISC Discover F_Port Service Paraneters
De4000000 FLOGI F_Port Login
[~ Count: |2 030000000 GAID Get Alias_ID
I NOT D25000000  LCLM Login Control List Management
Loop Initislization Fabric Assign
[Match an the opposite N1 1040000 | THA | nnn Tritialization Hard fccinnerd LI
of thiz event)

|Desc: Any occurrence on channels 1, 2,3, or 4 of the Extended Link Service LIFA
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FC BASIC LINK SERVICES

Double-clicking on any of the FC Basic Link Services event buttons will
display a single properties dialog box shown below. Commands are

presented inamenu. If NOT ischecked, any unchecked event will generate
an event match.

Event Properties

Channels: v al
HHEO

[ Count: |2

[~ NOT

[Match on the opposite
of thiz event]

Basic Link Service | Actions |

o
]

Drescripkion

Abort Sequence
Basic Accept
Basic Reject
Mo Operation
Preempted

Remove Connection

|Desc: Any occurence on channels 1, 2, 3, or 4 of the Basic Link Service ABTS

FC EXTENDED LINK SERVICES

Double-clicking on any of the FC Extended Link Services event buttons
will display a single properties dialog box shown below. Commands are

presented inamenu. If NOT ischecked, any unchecked event will generate
an event match.

Event Properties

1 H Bl

Channels: v al
HHEO

[ Count: |2

[~ NOT

[Match on the opposite
of thiz event]

Label:

Extended Link Service | Actions |

o
]

0 i)
2000000
052000000
0:xD000000

5E000000
052000000
010000000
000000

OxB000000

031000000
O:A0000000
N+EEO000NN

ACC
ADISC
ADVC
C3R
(il
ECHO
ESTC
ESTS
FACT
Fan
FARP-RFPI %

Descripkion
Abort Exchange

Accept

Discover Address

Bdvise Credit

Clock Synchronization Request
Clock Synchranization Update
Echo

Estimate Credit

Establish Streaming

Fabric Activate Alias_ID

Fabric &ddress Motification

Fi~ &iddress Recnlition Prafacal Renhe

|Desc: Any ocourmence on channels 1, 2, 3, or 4 of the Extended Link Service AB T
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Scsl OPERATIONS

XFR_RDY

The XFR_RDY propertiesdialog box presentstwo pattern editor boxes that
can be edited directly or indirectly via a hex-to-binary converter. To open

the converter, click the blue headings and enter ahex value. The converter
will tranglate the hex to binary.

If NOT is checked, any unchecked event will generate an event match.

Event Properties

]

FCPXFER_R...| | FCPXFER_RDY | actions | 5|
HHED

FCP_DATA_RC

Dw0 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
FZP BURST LEM

...............................

Dwil |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

Label:

Channels: v al
HHE DO

[ Count: |2
[~ NOT

[Match on the opposite
of thiz event]

|Desc: Any ocourmence on chatnels 1, 2, 3, or 4 of the specified FCP_<FER_RDY

Data

The FCP_Data properties dialog box presents pattern editor boxes that

accept binary values. Entering avalue tellsthe analyzer to match the
specified pattern.

If NOT is checked, any unchecked event will generate an event match.
|

FCP_DATA FCP_DATA | Actions I ﬂl

| v

Charnels: v al

NHED D2 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
[ Count: |2 Dwd |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX| e
CwHor | e

. Dws |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
[Match on the opposite j
of thiz event) (TRl (e (el (el GO e (i) (ol b | (et ) 1

|Desc: Any occurrence on channels 1, 2, 3, or 4 of the specified FCP_DATA
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FCP

Conf

The XFR_RDY properties dialog box presents pattern editor boxesthat can
be edited directly or indirectly via a hex-to-binary converter. Entering a
value tells the analyzer to match the specified pattern. To open the
converter, click the blue headings and enter ahex value. The converter will
trangdlate the hex to binary.

If NOT is checked, any unchecked event will generate an event match.

Event Properties

I H B

FCP_RSF | Actions |

RESERMWED

Dw0 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
RESERVELD

Dwil |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

o CERENED o BRI Bl PR RIRT, SEeaeh

Dw2 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

Charinels: [T (S e e e FelHES o e e
NEED Dw3 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
............ T Y e 0

I Court: |2 Diwd |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
Fiigr B e FOPRSPLEN

. Dw5 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
[Match on the opposite
of thiz event]

]

|Desc: Ay oceunence on chankels 1. 2, 3, or 4 of the specified FCP_RSP

The FCP_CONF event properties dialog presents options for setting

actions.

Event Properties

Label:
FCP CONF

Charrels: v al
HHEE D

[~ Count: |2
[~ WOt

[Match on the opposite
of thiz event)

Actions I
— Internal Triggering —Seguencing————————
B  Advance Sequence
" Bestart Sequence
— External Triggering C Restatt Al
' None
£~ Pulze High —
£ Pulze Low f el
.
" Pulse Toggle e
& None " Filter Dut
* None

A
H

|Desc: Any occurrence on channels 1, 2, 3, or 4 of the FCP_CONF information it

Extended CDBs

The properties dialogs for all of the Extended CDBs events present binary
pattern editorsfor entering patterns. These editors also have a hex-to-binary

converter which can be accessed by clicking the blue headings.
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If NOT is checked, any unchecked event will generate an event match.

REBUIL

Charinels:

EHHEE D

Al

[ Count: |2
[~ NOT

[Match on the opposite
of thiz event]

FCP_CMND |Acti0ns|

...............................

Dwl |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

 CVND RefMu _Rsvd At Mot Flags 34 08 Lan R,

D2 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

o Sl RN o HESEUED o GEISRED

Dw3 (0111111 1R N KN N |
i RESEREL 5 RESER'EL: : RESEREL i Add CDB Len

Dwd |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

pnnn SRIEEEER (GHE B P, FESEEES

Dws |D 00000000000000 1xxxxxxxxxxxxxxxx|
T LOEICAL BLOCK ADDRESS

]

|Desc: Ay ocourmence oh channels 1, 2, 3, or 4 of the specified FCF_CMND REBUILD(32)

SCSI Primary Command Set (SPC-3)

The properties dialogs for the SCSI Primary Command Set (SPC-3)
events present binary pattern editorsfor entering patterns. These editorsalso
have a hex-to-binary converter which can be accessed by clicking the blue

headings.

If NOT is checked, any unchecked event will generate an event match.

Event Properties

I H EI

Label:

TEST LUMIT READY

Charinels:

EHHEE D

Al

FEP_CMND | Actions |

...............................

...............................

Dwil |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

GHND RefNup | _Rsvd _ At Mo Flags 4 008 Lan R

Dw2 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

o SHEED L REEEED o HESERED. o HEEEED

Dw3 (0000000 0K R H K]

i e R e e R e e o B B

[ Count: |2

[~ NOT
[Match on the opposite

of thiz event]

Dwid |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

]

|Desc: Ay ocourmence on channels 1, 2, 3, or 4 of the specified FCP_CMND TEST UNIT READY

SCSI Block Command Set (SBC-2)

The properties dialogs for the SCSI Block Command Set (SBC-2) events
present binary pattern editors for entering patterns. These editors also have
a hex-to-binary converter which can be accessed by clicking the blue

headings.
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If NOT is checked, any unchecked event will generate an event match.

Event Properties k|

K H El0 FCP_LUIN

...............................

...............................

Label D |xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|

FORMAT UNIT bRl S vl e o alasai, i R Py,
Dw2 |:><:><xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|

Charnels: [ Al Lo T B LEEEdR, SIEESRE | TERESE

T Dw3 (00000100 K R R K]

e ARG MR e i R

™ Count: |2 Duwd |xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|

[~ NOT

[Match on the opposite

of thiz event]

|Desc: Ay ococurmence oh chatnels 1, 2,3, or 4 of the specified FCP_CMKND FORMAT UNIT

SCSI Media Changer Command set (SM C-2)

The properties dialogs for the SCSI Media Changer Command set

(SM C-2) events present binary pattern editors for entering patterns. These
editors also have a hex-to-binary converter which can be accessed by
clicking the blue headings.

If NOT is checked, any unchecked event will generate an event match.

i
| | FCP_CMAD | Actons| |
............. LI e L
Dwill |xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|
|| o o e i ESEIE] s e
Label: Dwil |xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|
T ELEMENT GTATUS L SMMND RefMum | Rovd | Awr,  MomtFlags Add CDB Len R W
Dwi2 |:><:><xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|
Channels: | e HedallEn
T Dw3 |DDDDD11:Lxxxxxxxxxxxxxxxxxxxxxxxx|
(e e e SRR e I R i
™ Count: |2 Dwud |xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|
I~ MOT
[Match on the opposite
of thiz event]

|Desc: Any occurmence on channels 1, 2, 3, or 4 of the specified FCF_CMND INIT ELEMENT STATUS

SCSI Sream Command set (SSC-2)

The properties dialogs for the SCSI Stream Command set (SSC-2)

(SM C-2) events present binary pattern editors for entering patterns. These
editors also have a hex-to-binary converter which can be accessed by
clicking the blue headings.
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If NOT is checked, any unchecked event will generate an event match.

|
FOP_CMND | Actons | |
............. PPN
Dl |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
I— Fopum
Label Dl R R R R K R R R R R R KR R KRR ]

IHIT ELEMENT STAT | SMND Il?ef Num | Rsvd Attr  Mgmt Flags Add CDE Len R W

Dw2 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

Channels: | e HedallEn

T Dwd (0000011 :Lxxxxxxxxxxxxxxxxxxxxxxxx|
AR BERIGEE e R R

I Count |2 Dwud |xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|

I~ MOT

[Match on the opposite

of thiz event]

|Desc: Any occurmence on channels 1, 2, 3, or 4 of the specified FCF_CMND INIT ELEMENT STATUS

SCSI Sream Command set (SSC-2)

The properties dialogs for the SCSI Stream Command set (SSC-2)

(SM C-2) events present binary pattern editors for entering patterns. These
editors also have a hex-to-binary converter which can be accessed by
clicking the blue headings.

If NOT is checked, any unchecked event will generate an event match.

|
FOP_CMND | Actons | |
............. PPN
Dl |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
FiCP LM

...............................

Dwil |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

| SMND Il?ef Num | Rsvd At P\:1g|l'ntlF||agls : .\'-\tl:lt:II'CIIZ)BI Len R W

Dw2 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

Channels: [ Al Lo T FESERNED 0 FEEAER  FEERED

T Dw3 (0000000 :Lxxxxxxxxxxxxxxxxxxxxxxxx|
1 RSVdn IHIEIRILI L (FQNnTRno!_n ] TR AV O TR I U S DA G P S T

™ Count: |2 D |xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|

[~ NOT

[Match on the opposite

of thiz event]

|Desc: Ay occurmence oh chanmels 1, 2,3, or 4 of the specified FCP_CMKND REWIND
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SWITCH FABRIC INTERNAL LINK SERVICES

The propertiesdialogsfor all of the Switch FabricInternal Link Services
areall oneand the same- adialog with amenu for thevarious Link Services.

If NOT is checked, any unchecked event will generate an event match.

Event Properties ) k|
Switch Fabric Internal Link Service | Actions | ﬁl
HEEI Drescripkion
0 Accept
E—— =17 EF Build Fabric
Label: 0x1F CSWR Coalesce SW_RSCHs
i coept o1z DIA Dornain Identifier Assigned
0x1E DRLIR, Distribute Registered Link Incident Records
Channels: v al 020 DS Disconnect Class 1 Connection
x11 EFP Exchange Fabric Parameters
10 ELP Exchange Link Parameters
™ Court; |2 030 ESC Exchange Switch Capabilities
I noT 31 ESS Exchange Switch Suppart
0x25 FC_EB Reserved for FC-BE-2 Use
[Match an the opposite Mhedn Fr S Reserwed For FO-5P 1 se |
of thiz event]

|Desc: Any ocourmence oh channels 1, 2, 3, or 4 of the Switch Fabric Internal Link Service Accept
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BREAKOUT BOARD PROPERTIES DIALOG

The Breakout Board properties dialog allows a Mask-Match pattern to be
specified for the Breakout Board. The pattern tells the analyzer what

external input signal to look for. The NOT checkbox is not available for
the Breakout Board event.

Event Properties

#

Breskout Board | Acti e

Breakout Board reaRautBaat |Acmn8| _I
Mask Match
Bytel [ XK

Label:

IB reakout Board

|D ezc: the zpecified Breakout Board D ata

TIMER PROPERTIES DIALOG

The Timer properties dialog allowsthe value for atimer to be set. Setting a
timer tellsthe analyzer to wait for the specified time until performing an

action. For example, you could set the analyzer to wait 1 second after an
error before triggering.

The Timer properties dialog allows the time interval to be set. Time units
are seconds, milliseconds, microseconds, and nanoseconds. The actual
timer value is shown below the edit controls and reflects the hardware
precision capabilities. Thetimeisrounded up to the next 7.519 nanosecond
sample, which corresponds to the 1.33 MHz internal clock frequency.

k|
Timer
Secs Millizecs Microsecs Manosecs
|u 0 i i
Label: Actual Value i} 2 i} 2 0 ©0
ITimer

Desc: 0.000ns time ot
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5.15 Assigning Actions
As described above, you assign an action by

right-clicking on an Event button and then selecting a

command from the ensuing pop-up menu. The selected
action will be represented by a button to the right of the Event button.

The following table shows the types of Actions you can select.

Control Actions

(shown as a fat arrow)

Category Action Comment
Trigger Actions TRIGGER
FILTER OUT Can't be assigned to the
Filter Actions events with Counters. Can't
FILTERIN be used for Timers.
Can't be used for the events
in Global State. When
sequence is advanced all
ADVANCE SEQUENCE | rules in the old state getting

disabled and all rules in the
new state are getting
initialized (timers restarted,
counters recharged etc.)

RESTART SEQUENCE
(shown as a fat arrow)

Can't be used for the events
in Global State or for the
events in the first state of a
sequence. When sequence
is restarted all rules in the
old state getting disabled
and all rules in the first state
are getting initialized (timers
restarted, counters
recharged etc.)

RESTART ALL

When Recording Rules are
restarted all rules in all
sequences getting
reinitialized (timers restarted,
counters recharged etc.). All
sequences start from the
first state.

External Triggering

EXT. PULSE HIGH

EXT. PULSE LOW

EXT. PULSE TOGGLE

All External Triggering
Events have to be of the
same type.
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5.16 Using the Global State Cell

TheGloba Statecdl isusedto create
conditionsthat areactiveat all times. @
You can think of these conditions as

the default conditions. The Global

OHEOEEAE

Error TRIGGER

State cell is used to create ssmple

event triggers and filters such as "Trigger when an xxx error occurs,” or
"filter out al xyz primitives.") For most simpletrigger conditions, thisisthe

appropriate cell to use.

Example - Creating a Smple Event Trigger

To create asimple condition that isactive at all times, place an event button

in the Global Sate céll:

sep1 Click the New Event button. An
Events menu opens (shown right).

sep2 Select an event from the menu. The
event will appear as a button in the
Available Events area on the | eft.

FiC Bus Event L4
F_ Loop Initialization k
FC Basic Link Services k

FC Extended Link Services 3

SCSI Operations L]

sep3 Drag the event button to the cell
marked "Global State.”

Filker Everything In

Filker Evervthing Out

sep4  Right-click on the button (i.e., not the
cell). A pop-up menu appears.

sep5 Select Trigger from the menu. An
arrow will project from the error
button and point to a cell marked Trigger.

Breakout Board Daka

Tirner

Creating Multiple Event Conditionsin the Global Sate Cell
When multiple buttons are placed in the Global Cell, it createsan "AND"

condition or an "OR" condition depending on the

actions selected.

Creatingan OR Condition - When two or more buttonsin the Global State
cell are assigned the same action, the analyzer will search for al of the

events and perform the action on which ever event

it seesfirst. Theexample

below illustrates. It reads"Trigger if an error or a primitive occurs'.

Error TRIGGER

Kl El 0 E G & E

Prirmitive
HHEOEHEHE

TRIGGER
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Creating an AND Condition - When multiple events are placed in the
Global State cell and assigned different actions, an AND statement is
created. Theexamplebelow reads"Trigger if anerror occurs AND filter out
any primitives that occur."

Error TRIGGER

HHEDEGEAE

Prirmitive FILTER OUT

HHEEDNEGEAE

Filter In and Filter Out

A filter causes the analyzer to filter in or out specified events from the
recording. If events are filtered out of the recording, they are excluded and
not ssmply hidden from the trace. The purpose of filtering isto preserve
recording memory so you can conduct longer recording sessions and
exclude events that do not interest you.

To Filter In or Out traffic,

FILTER OUT )

sep1 Click the New Event button. The New Event menu opens.

sep2 Select an event from the menu.

sep3 Drag the event into the Global State cell.

Note  You could also drag it into the cell marked "Drag an event hereto
add a sequence.”

sep4 Right-click on the button. A pop-up menu opens.

sep5 Select Specify Action(s)

sep6  Select Filter Out (for example).

The analyzer is now configured to filter out the selected event.

Filter In or Out Everything

The options Filter Out Everything or Filter In Everything allow you to
filter all traffic in or out of the trace. These options are useful in excluding
all traffic from arecording until akey event occurs. For example, "Filter out
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everything until you see an error. When an error occurs, filter in everything
and trigger.” Such a condition would result in atrace with no pre-trigger
traffic.

To create a condition with Filter In/Out Everything, follow these steps:

sep1 Right-click in either an empty cell or the cell holding a button. Do
not click on abutton itself. Inthe example below, the Global State
cell has been clicked.

sep2 Select New Event.

@ﬂg‘h

Global State (active at all imes)

Mew Event FiZ Bus Event L4
L b

Properties... FC Loop Initialization
FiC Basic Link Services »

FC Extended Link Services »

SIZSI Operations 3

Filter Everything In

Filter Ewerything Ok

Breakout Board Data

Timer

sep3 Select Filter Everything Out.

sep4 Theforegoing steps outline the process of creating a Filter Out
Everything condition. Below is a more meaningful example:

Anything FILTER OLT
NEE0EE0E

Ettor TRIGGER
NEE0EE0E

Anything

HHEOEERE

FILTER IM

This example reads "Filter out all traffic until you see an error.
When you seean error, trigger and filter inall traffic.” Thisexample
will cause the analyzer to record traffic only from the trigger event
onward. See*Creating Event Sequences’ on page 93 for further
details on creating multiple-event conditions like the one above.
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Counting Events

In addition to setting triggers and filters, you can also set counters. A
counter is an action that allows you to set atrigger based on a count of
events. For example, you could use a counter to "Trigger following the 16th
occurrence of an error.”

To use a counter, follow these steps:

sep1 Using the steps outlined above, select an event from the Select
Event menu and drag it to the Main Display areain the center of the
dialog box.

sep2 Click thesmall buttons 1-8 on the selected Event button to select the
channels for the actions.

sep3  Right-click the event and select Add Counter. A dialog box opens.

=
m ............. RESERVED al
TEEEEEEE | DM (KX KR XK AR A AR H ALK AL LRI
Count 1 [ RESERWED
— | Dwl |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
Label: ., RESERWED ~  RESERVED  Rewd S.f.fofefy | Stebuscede
RMC D2 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
FCP_RESID
Chameki 7 8| Dwt [ R R R S R R R AR RS
IIIIIIIIIIIII FCPeMslEN
W Court Dt [ KRR KR K KKK KKK KKK K KKK R AKKE]
IIIIIIIIIIIII FCPRSPLEM
I~ o7 Dwi5 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
[hf’l a}:ph an tl?]e opposite
af thiz even

|De&u:: 1zt occurrence on channel(z] 1 or 8 of the Basic Link Service RMC

sep4 Inthetext box to the right of the label Count enter a value.
sep5 Make sure the checkbox to the left of the word Count is checked.

sep6 Click the X in the top right corner of the dialog box to close the
dialog. A counter button should appear below your selected event.

»
LISH

DIHEOEEOHE
Count 10
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5.17 Creating Event Sequences

Event sequences are chains of eventsleading to some action. A sequenceis

@

Error
NHENEEaH

Primitive
HNHEOEEHE

TRIGGER

amulti-event "if, then" condition: "If x followed by y followed by z occurs,
trigger.” Event sequences are created by dragging two or more buttonsto a
acell marked Drag an event here to add a new sequence.

Note  YOu cannot create an event sequence in the Global State cell.

Using Sequence Cells r
Below the Global State cell isafaintly F e
marked cell labeled "Drag an event —
here to add a new sequence.” Thisisa e
Sequence Cell. Sequence cells alow e
you to create event sequences. o Deete ThisEvent

Trigger

Add Counter, ., Filter In

Filter Cut

Advance the Sequence

Restart Al

Propetties... External Trigger Pulse HIGH

Sequence cells support the command s tomel Tiager Puls LOW
Advance the Sequence (Shown ri ght) . External Trigger Pulss TOGGLE
This option allows you to link events

into sequences.

To see the Advance the Sequence command,
sep1 Draganevent button to a Sequence cell.
sep2 Right-click on the button. A pop-up menu appears.

sep3  Select Specify Actionsfromthemenu. A sub-menu appears(shown
above).

Creating Multiple Sequence Cells
By default, only one Event cell displays in the window when you begin
configuring. However, as soon as you drag a button into a Sequence cell,
additional Event cellswill be automatically created.
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FCTracer Supports Up to Two Sequences

FCTracer supports up to two independent sequences (" Sequence 1" and
"Sequence 2") as shown below:

~l
Errar
NEEOEBEAE
K FH E0EEQE
IIEEIIIEEHE
Primitive
HHEDEERE
— TRIGGER P
HHEDHEE R E!
d

Sequences are made up of cellscalled Sates. A stateisastage within a
sequence that specifies what events the analyzer should look for and what
actions to apply when the event occurs.

In the example above, Sequence 1 and 2 are composed of two states each.
The maximum number of states a sequence can support is 256.

The foregoing example reads:. " Search for Sequence 1 and 2 and trigger on
whichever sequence occursfirst.”

Sequence 1 isthe more complex of the two. It reads"If you see an error
followed by an Extended Link Service (RSS), trigger. However, if during
that sequence, aFFC Bus Event follows an error, restart the search at the
beginning (i.e., State 1)."

Sequence 2 reads "Trigger if you see a Primitive (actually, a sub-type of
Primitive that is not apparent in the screen) followed by Any Primitive."

How to Create an Event Sequence

To create an event sequence, you drag event buttons to the cell marked
"Drag an event here to add a new sequence,” link them with the action
Advancethe Sequence, then apply atrigger or other action to the end of the
chain. Thefollowing stepsillustrate how to create an event sequence.

sep1 Click the New Event button. The New Event menu opens.
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sep2  Select an event type from the menu, for example an error. A button
appearsin the Available Events area.

sep3 Click the New Event button and select a second event type, for
exampleaPrimitive. At thispoint, you should seetwo buttonsinthe
Available Events area.

| Aevailable Eventz |
IIIIEHHIIII
HHEOEEEHE

Primitive

sep4 Dragthefirst button to the cell marked "Drag an event hereto create
asequence.” When you finish, notice how two new cells appear in
the window as shown below the cell where you placed your button.

L

{

HHEOEERE

sep5 Double-click on the button. A Properties dialog box opens.

|
Errar Packet Errar Idle Error ﬂl
[~ alignment [ Disparity I~ Symbol
[~ Symbal [ CRC I™ Disparity
Labet I~ Deliiter I~ Spacing
[~ EOF [ Primitives
Channels: v &l
[T Court: |2—
[~ HOT
[Match on the opposite
of thiz event]
|Desc:: 15t ocecurence on channels 1, 2, 3. 4, 5, B, 7, or 8 of any of the selected Ermars

sep6 Select desired options from the dialog box, for example an error
sub-type. The options apply immediately.

sep7 Close the Properties dialog box by clicking the X in the top right
corner. The Properties dialog box closes.

sep8 Drag the second event button to the cell immediately below the cell
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occupied by your first event button. Note that an additional cell

KHE0EEDE

Primitive

HHEEOEEDE

appears marked "Drag an event here to add a sequence.”

sep9 Right-click on thefirst event button. A pop-up menu appears.

Note  Besureto click onthe buttonitself and not the cell. 1f you click the
cell, you will get a different menu with fewer options.

sep 10 Select Specify Actions. Notice

how this menu differs slightly
from the menu shown earlier in
thischapter. You will seethree
options for advancing or
restarting a sequence:

» Advancethe Sequence -
Draws an arrow that
connects the selected event

A —

Specify Action(s)

Trigger

Add Counter. ..

Move Evert Ta

Copy Event To
‘ Delete This Event

Propetties...

Filter In

Filter Qut

Advance the Sequence

Restart all

External Trigger Pulse HIGH
External Trigger Pulse LOW!

External Trigger Pulse TOGGELE

button to the event button below it. This option creates a

sequence.

* (Restart the Sequence) - This option appears once you have
linked two or more buttonsin a sequence. Thisoption drawsan
arrow upward from the selected event button to the first button.

* Restart All - Creates an arrow pointing a cell marked "Restart
All." Thisoption tells the analyzer to restart the search (i.e.,

Sequence 1, Statel).

sep 11 Select Advancethe Sequence. An arrow will appear that connects

the first button to the second.

sep 12 Right-click the second button and select Specify Actions. A
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sub-menu appears.

sep13 Select Trigger. A cell will appear to the right of the second button
saying "Trigger." Your sequence configuration isnow complete and
should look like this:

@

Error
i HEINEERE

Prirnitive
NHEDOEERE

TRIGGER

Usinga Timer

Timerslet you set atime-delay for atrigger or other action. The following
exampleillustrates how timers work.

L.

LIFA,
HHEOEEAE

This example reads "Look for a Extended Link Service LIFA. When you
see one, wait three seconds then trigger.”

To create the example shown above, perform the following steps:
sep1 Click the New Event button to open the Event menu.

sep2 Select an event such as FC Loop Initiaization (LIFA) from the
menu. An event button appearsin the Available Events area.

sep3 Drag the event button into a Sequence cell marked "Drag an event
here to add another state." Once the button is added, the cell turns
blue and acquires atitle like "Sequence 1, State 1." Below the cell,
anew cell appears marked "Drag an event here to add another
state."
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Sep 4
Sep 5

Sep 6

Sep 7

Sep 8

Sep 9

Sep 10
Sep 11

Step 12

Click the New Events button. The Events menu opens.
Select Timer. A Timer button appearsin the Available Eventslist.

Drag the Timer Button to the cell marked "Drag an event hereto add
another state.” The céll turns blue and acquires atitle like
"Sequence 1, State 2."

To link the two eventsinto a sequence, right-click on thefirst event
(in our example, the LIFA event button). Be sureto click on the
event button and not on the cell. A pop-up menu appears.

Select Specify Action(s). A sub-menu opens.

Select Advance the Sequence. The menu closes and an arrow
appears that connects this cell to the State cell below.

Right-click on the Timer button. A pop-up menu appears.
Select Specify Action(s). A sub-menu opens.

Select Trigger. The menu closes and an arrow appears that
connects the Timer button to anew cell to the right marked Trigger.

Sep 13 To set the duration of the Timer, double-click on the Timer button.
A dialog box appears.
£
Timer 0.000ns Secs Millizecs Microzecs Manozecs ﬂl
nier 0.000ns
£ o g g
Actual Value 0 g ] g I 0
Label:
ITimer 0.000ns
|D esc: st occurrence of 0.000n: time out
sep 14 Enter atime value in the boxes.

Sep 15

Click the x to close the dialog box. The timer isnow set.
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5.18 Recording Options - Channels

The Channels page allows the channel names to be customized. To change
achannel name, select the channel, then click the edit button and enter the
new text, then click OK. Once the options are set, the analyzer will update
the open trace and all future traces with the new channel names.

x|

General | Miscallansous | Recording Rules  Channels |

Channel | Channel Narme: |

1

L A
@ R W

Edit | Restore Defaults I

Save.. | SaveAsDefaultI Load... I Ok Cancel

Where Custom Channel Names Appear
Custom channel names appear in two places:

e Thetraceitsalf
e Link Tracker window

Custom Channel Namesin the Trace - Custom channel names do not
appear right away in the trace: the original names continue to display. To
see the custom channel names, click in thefirst cell of the trace (the channel
cell) and select Format from the pop-up menu, then select Custom.

Rename Channel

Formak 4
Color »
Hide k255 D020

Zuskam
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The custom names will then appear in the trace.

1 Frame TirmeDelta Time Starmp
0 K265 D20.4 val val 0xF0 30.000 ns 00:00:00. 006 963 810
channel 1 Frarme Tirnelelta Time Stam
0 K255 D20.4 val val 0xF0 30,000 ns 00:00:00. 005

Channel 1 renamed as Channel 1.

Custom Channel Namesin the Link Tracker Window - Tooltipsin the
Link Tracker window will show custom channel names as soon asthey have

been customized.
| Time [ Packett | 1 | 2 |
00.011 782 D60 I FLROY 1 |

00.011 782 097 eRTe)
00,011 782135 a Packet 202 (1), dword #0 (1 dword fotal)
00.011 782173 253411 F_ROY .

00.011 782 210
000711 782 248 Hex Value BCA54A48
00011 782 286 285 (1) R_RDY 10 bit Code  [OFA 282 155 155
00.017 782 323
0T 72 361 Symbols K28.5() D214+ D10.2{) D10.2(D

000171 782 299 296 (1] R_RDY Text Decoding |R_RDY

AN A 700 a0
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6. Display Options & Application
Preferences

FCTracer has two sets of options for controlling the appearance of the
application: the Display Options dialog and the Application Preferences
dialog.

Display Optionsdialog - Controls how traffic is displayed in the trace
window. Thisdialog controlsthe appearance of thetraceitself: the colors,
format and other characteristics of the trace.

Application Preferencesdialog - Controlshow commands arelisted in the
application’s menus. Thisdialog lets you list commands by Opcode or
name, and set defaults for the link speed.

6.1 Setting Display Options

The Display Options dialog controls the way CATC Trace information is
displayed - meaning the trace colors, dataformat (hex, binary, ASCII etc.),
and the hiding of cells and frame types.

To open the Display Options dialog,
» Select Display Options under Setup on the Menu Bar
OR
« Click #& on the Tool Bar
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The Display Optionsdialog opens:
=
General | Color / Format / Hiding I Lewvel Hiding I Headers I
Zaom Level: ~| I Right click cell context menu [ Trace Viewing Level
¥ Enable Tips [ Timestamp &t The Beginring I¥ Frame
W wiap V¥ Hierarchy Lines l': Eeq:ence
#change
I Hide Primitives .
— Dizplay Channels
1 2 3 5 g
|2 i {2 T i
— Analysiz Tool
I Enor Report [ Link Tracker
I Timing Calculator W Frame Tracker
I Traffic Summary [ Mavigator
I Bus Utilization [ RealTime Statistics
— Font:
Fields: |l =] B| ]
Data: ICDurierNew LI B | I I
Configuration M ame: |EATEI default
Festore Factory Presets I Save... I Save Az Default | Load... I
Ok I Cancel I Lpply I

The Display Optionswindow always openswith the Gener al page options

displayed.

6.2 General Display Options

The General Display Options controls the zoom level, tool tips behavior,
wrap and other general features:

Zoom Level: Adjustable in discrete increments from 10% to
200% percent.

Enable Tool Tips: Select to enabletool tipswith explanation text
to pop up when you position your cursor over variousfieldsinthe
Trace View.

Wrap: Inhibits carriage returns in packets when they exceed the
width of the window.

Hide Primitives: Shows/hides Primitivesin the trace.

Right-click cell context menu: Causes FCTracer swap the right
and left mouse button functions

Timestamp At The Beginning: Moves the timestamp from the
end of the Frame to the beginning.
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» Hierarchy Lines: Addsfaint linesto the left side of the trace
window showing the hierarchical relationship between the
different decode/display levels (Frames, Sequences, and
Exchanges.)

» TraceViewingLevel: Letsyou display thefollowing elementsin
the CATC trace: Frames, Sequences, and Exchanges.

» Display Channels. Showg/hides traffic from selected channels.
* AnalysisTools: Shows/Hides the various reporting utilities.
» Fonts: Letsyou define the appearance of Field and Data text.

» Display Configuration Name: A descriptive label intended to
clarify the contents of the Display Options file name.

6.3 Saving and Loading Display Options

To save your Display Options settings for future use,

sep1 Click Saveto savethecurrently specified Display Optionsfor usein
future sessions. Any file name can be specified, but you must usethe
.opt extension. If no extension is specified, .opt isadded by default.

sep2 Click OK to apply any changes you have made to Display Options
and close this dialog box.

» Click Cancd to cancel any immediate changes you have made
and exit the Display Options menu.

» The Save as Default function is equivaent to the Save function,
specifying the file name default.opt. Whenever you start up the
analyzer, it automatically loads the default.opt file if one exists.

To load Display Options,
sep1 Click Load.

A dialog box opens with a list of previoudy saved Display Options.
sep2 Select apreviously saved *.opt file.

sep3 Click Apply to apply your changes.

6.4 Color/Format/Hiding Display Options

The Color/Format/Hiding property page controls field color and data
format (binary, hex, decimal, ASCII), and lets you hide selected fieldsfrom

the display.
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Click the Color/Format/Hiding tab on the Display Options screen.
x|

General Color # Format / Hiding | Level Hidingl Headersl

— Datas®

= = Format Bit Order

- Dizplay Units = Hexadecimal g MSE to LSE
- CAC " Desimal LSE to MSE
.. Time ! Binary Hiding
(oo
il {l‘ Hidden
- Primitives

-- Frame Header — Calar
- Misc

- Link Cantrol

-- Basic Link Services

[l Ext Link Services
- Channels

I calors available for selected item:

Evpand Al | Collpse il |

Fiestore Factory Presets | Save... | Save Az Default | Load... |
QK. I Cancel | Lpply |

Setting Field Colors
sep1  Open Display Options (View > Set Display Options ...)

sep2 Under the Group and Colors column, click the plus symbol (+) next
to the group you want to reformat. The group will expand to show
theindividual fieldswithinthe group. Each field will haveacolor as
shown below:

=) Display Uriits

8 Cre-Trigger Number  Dec

- Post-Trgger Mumber

Dec

sep3 Click inthe colored cell that you want to change. A color palette
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CATC

appears.
x

General  Colars |F0rmats| Hidingl Headersl

" Packet #——
o

Routing Header AETH
. P— :
[ el [ ol (il m I FParket #

e D
Colors

Standard | Custam |

0K

Colars:
Cancel

]
ok |
el

Mew

Current

Save. | Save &s Default | Load... |

Ok | Cancel | Apply |

sep4 Click inacolor in the palette, then click Apply or OK.
Note: The colors of the following Frame types cannot be changed:

* Invalid Data (frame error) field (red)

o Softbit Errors (yellow)
Two color fields are provided for frame, sequence, or exchange number
displaysto differentiate between pre-Trigger traffic and post-Trigger traffic.

» Theframe, sequence, or exchange that causesthe Trigger and all
the packets before it are colored with the - color.

» Theframe, sequence, or exchange that followsaTrigger is
colored with the + color.
» All packets are colored with a+ color when there is no Trigger.

Use the color buttons labeled + and - under the Frame, Sequence, Or
Exchange # section of the Colors screen to select a Trigger color.

To select or change a color,
 Click the appropriate color button.

You see the color palette.
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Use this pal ette to choose the desired color for fields within the trace such
as Routing Headers, Base Transport Headers, CRC, and Frame, Sequence,
Or Exchange #.

You can also customize colors.

Sepl

Sep 2
Sep 3

Sep 4

Click the Custom tab.

x

Standard Custom |

Colors: Ok |

Cancel

<]

ke
Hue: Red: IE
Sat: |255 _l: Green: |223 _|:
Lurn: |‘|12 _I: Blue: IEI _Ij

Current

Click your mouse pointer in the color spectrum on the desired color.

Drag the triangle on the vertical bar to the desired shade.
Click OK.

Changing Field Formats
You can display numerical datain different format, such as hexadecimal or

binary.

To change the format of aphanumeric charactersin afield,

Sepl

Sep 2

Under the Group and Colors column, click the plus symbol (+) next
to the group you want to reformat. The group will expand to show
the individual fields within the group.

£ CRC v
- CRE [escipd[MeE o L5e BT
= Tirne v

Click in anywhere in the row representing the field that you want to
reformat. If thefield can bereformatted, theformat optionsat thetop
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of the dialog box will become active as shown below:

Click an item to display its current format characteristics and to display
formatting buttons. Use the formatting buttons to change the format of the
selected item.

Hiding Fields
Use thiswindow to hide various fields, packets, messages, and protocols
from the Trace View screen. You can hide specific fields, by default, for all

recordings. Use the Show/Hide option under the View menu to hide specific
fields for the active recording.

To hide afield,

sep1  Under the Group and Colors column, click the plus symbol (+) next
to the group that has the field(s) you want to hide. The group will
expand to show the individual fields within the group (as shown
above).

sep2 Click inthe checkbox intherow representing the field that you want
to hide.

sep3 Click Apply or OK.

6.5 Hiding Levels

TheLevel Hiding pageletsyou hidetraffic by event group. If you select one
or more event types from the Event Group list, the selected types will be
hidden from the trace.

S

General | Color / Format / Hiding ~ LevelHiding I Headers |

Packet Types

Data Frame
imitivve:

Unidefine

[ 1Emors

% Hide selected items

" Show selected items
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6.6 Display Options- Headers

The Headers page lets you add, remove, and reorder the fields that are
displayed when a header isin a collapsed state. You expand or collapse
headers by clicking the small triangle in the first cell of the header. by
default, a collapsed state header display threefields: the Header summary,
the Destination ID (D_ID), and the Source ID (S_ID).

3

FH FCP_CMMD

D ID S D

FCP-2

0x0000EF | 0x000007

If you want to add or remove header fields when aheader is collapsed, you
use the Display Options Header page, shown above.

Sepl
Options Headers page.

Sep 2

Select Setup > Display Options > Header s to open the Display

Select the fields you want displayed and check the boxesin the

column marked " Check to allow header when field collapsed.”

Tore-order thefields, select
aafieldof interestinthelist
(i.e, clickonitsoitis
highlighted), then click the
Move Up or Move Down
buttons. In the example
shown right, the D_ID field
has been unchecked, and
the S_ID field has been
moved up.

Click OK. The dialog box
closes. The new
configurationtakeseffect as
shown in the example
below:

Sep 3

Sep 4

— Header Fields Appearance

Select Header

Check to allow field when header collapsed
[w]FHS ummary

[IR_CTL
[wiD_ID
[1C5_CTL
[wS_ID
[C1TYPE
[IF_CTL
[C1SEQ_ID
[1DF_CTL
[C1SEQ_CHT
[10x_ID
[C1R=_ID

[ 1Parameter

Move Up

Move Down

Restore Defaults For Frame Header

Restore Defaults For All Headers

L

3

FCP_CRMMD

S D

FH

FCP-2

0000001

Torestore headersto their defaults, pressthe button marked Restore Frame

Header Defaults.
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6.7 The Application Preferences Dialog

The Application Preferences dialog controls how commands are listed in
menus and sets defaults for the link speed and FCP SCSI decoding.

To open the Application Preferences dialog, select Setup > Application
Preferences from the menu. The following dialog opens.

The Application Preferences

x|
dialog has the following options: ~ Command Soting
Specify the zorting of commands displayed in menus and dialogs.
. — Basic Link Services — Extended Link Services
Command $rt|ng ' Sort by name ' Sort by name
.  Sort by opoode  Sort by opoode
Allows commands in menus to be e ey
sorted by name or by Opcode. Fﬁpsscf,'w e [o by name
. Bag C L | nk Serv| Ces " Sort by opcode " Sort by opcode
° Extended L | nk %r Vl ces — FCP 5CSI default decoding setting: . .
Preferadbllje dﬁfa_ult SESI EommanddSeé used toéﬁfsolve dlscrepar:jc:les
. FCP SCSI geatL;:se w sharing the same opoode between different comman
. SVV I L S SCS1 Primary Command set [SPC-3] j
) — Default Analyzer Hardware
FC P SCS' Derau It DeCOdl ng If na Analyzer mar;j\:ﬁlare_ is conhected, the application will assume
you are using the following:
Sets the default decoding for FCP e e
. . . * FCTracer 2/1 Gbps
SCSI any time there is a conflict i
due to the Sharl ng Of OpCOdeS by _::::be:a:::i::::j o file menu: IB_
command sets.

.

Cancel

Select from one of the following
four command sets:

* SCSl Primary Command set (SPC-3)

» SCSl Block Command set (SBC-2)

* SCSl Media Changer Command set (SM C-2)
* SCS Stream Command set (SSC-2)

Default Analyzer Hardware

Sets the hardware platform when an analyzer is not attached. When an
analyzer is attached to ahost PC, the hardware platform is detected and the
speed set accordingly.

* FCTracer 4/2/1 Gbps
* FCTracer 2/1 Gbps

Number of Recent Fileson File Menu
Sets how many recently opened files appear at the bottom of the File menu.
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6.8 Setting Channel Names

The Channel Settings dialog allows the names of the channels within the
trace window to be renamed. By default, the channels are numbered.

To customize the channel names, select Setup > Channel Settingsfromthe
menu. The following dialog opens:
]

Chanrel I Channel Mame I
1

1

[ - R O S )
[ - T R S )

Edit | Restore Defaults |

Save Az Default | ok | Cancel |
4

To change a channel name, select it from the list, then click Edit and enter
anew name. The new name will appear in the column marked Channel
Name. The new name(s) only affects the open trace. If you would like to
use your new settings for all traces, select Save as Default.
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/. Navigating a CATC Trace

+

1 Frame SOFN3 FH FCP_DATA, DD =] Data

1003585 FCP-2 0x0000EF |0x000001 || 512 dwords
5 Frame i FH FCP_RSP D D s 1D

100443 FCP-2 0x000001 | 0x0000EF 6 dwords
1 Frame i FH FCP_ChND D ID 5 _ID

100509 FCP-2 0x0000EF | 0x000001 g dwords

Frame

5 o[ Fy [LFCP_xFER READY | DD 5 D
100564 = FCP-2 0x000001 |0x0000EF || 3 dwords

7.1 TraceView Features

» TheFCTracer view display usescolor and graphicsextensively to
fully document the captured traffic.

» Sequences are shown on separate rows, with their individual
fields both labeled and color coded.

» Frames are numbered (sequentially, as recorded), time-stamped,
and highlighted to show the device status (master or slave).

» Pop-up Tool Tipsannotate frame, sequence, or exchange fields
with detailed information about their contents.

» Severd fields such as Data fields can be collapsed to occupy
minimal space in the display.

7.2 Expanding & Collapsing Traffic

Sequences and Exchanges can be "opened” toreveal
their constituent packets by double-clicking the first m

cell in of a Sequence or Exchange or by clicking once
on the small arrow on that same cell. The Sequence and/or Exchange will
then display below the message. The following snapshot shows an example:

1 Originator Responder PIFEIH < EXChan e
m 0e000001 | 0-0000EF || 00440 | O=FFFF SR S5 it g
mmm -—— Sequence
0000004 | 0x0000EF (| 0:0440 | OxFFFF 0:00 ] F

NWRITEUD)

3 FH R_CTL L_Ik S_ID E -¢ Frarne

006 | 0=:0000EF | 0000001

ey
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7.3 Expanded and Collapsed Field Formats

Fields that have small triangles in their top left corners can be expanded to
display greater detail or collapsed to acompact view. There are three ways
to toggle between the two views.

Left-clicking the Small Arrowsin the Header and Data Fields
Somefields have small arrow in their top-left cornersthat alow thefield to
be expanded or collapsed.

Left-facin : o ~— P
Ng g, Right-facin
arrow will EE554D55 FDSCFEAL arr%wwill |
collapse data expand data
Expanded Data p C(()jlé‘tapwd
a

Double-Clicking

You can also expand or collapse a header or datafield by double-clicking
anywhere in the field.

Expanding/Collapsing Fields via the Pop-up Menu
If you left-click on an expandable data or header field, a pop-up menu will
open with an option for expanding or collapsing the fields.

7.4 Pop-up Shortcut Menus

Clicking the left or right mouse button within the trace window will open
context-sensitive shortcut menus.
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Right Mouse Button

Clicking the right mouse button anywhere in the
trace window opens a menu with shortcuts for
changing the appearance of the trace: $) s Sl

% Display Options

+  Display Options- OpensDisplay Optionsdidog. &> '™

. . . EL Zoarm Qut
* Real-Time Satistics - Opens Real-Time
Statistics window. B, rap

« Zoom In - Zoomsthedisplay in. ecoring Assignments
e Zoom Out - Zooms the display out.
$eq seguences Level

*  Wrap - Wrapsthe frames to the next line if they Xeh
extend beyond width of the trace window. —

* Decoding Assignments - Opens the Decoding
Assignments dialog for setting the default FCP
SCSI decoding command set. Thisdefault isused
any time the same Opcodes are used from Ml Lsst Seament
different SCSI command sets. e

* FrameLevel - Decodestrace at the Frame level.
* Sequence Level - Decodes trace at Sequence level.
» ExchangesLevel - Decodes trace at Exchanges level

» First Segment - If amulti-segment trace (*.mtt) has been opened, this
option will display the first segment file.

* Previous Segment - Shows previous segment of a multi-segment trace.
* Index File - Opensthe index file for a multi-segment trace.

* Next Segment - Opens the next segment in the multi-segment trace.

* Last Segment - Opens the last segment in a multi-segment trace.

Fra Frames Level
—

=

Exchanges Lewvel

|4 First Segment

4 Previous Segment

Inde File

P Hext Segment

Left Mouse Button

Clicking theleft mouse button in the trace window opens acontext-sensitive
menu. The menus presented will vary depending on which part of the trace
has been clicked. The following screenshot shows the pop-up menus that
would occur for the different cells within a ARB primitive.

J[_Fame  [7 o
] K28.5 D20.4 val val 0xF0 || 15.000ns | 00:00:00. 004 481 320

Show Raw 10b Codes

Format: k Find next ocourrence Format: # Formats Go to Time After,.,

Set marker Color  » P B Color  » Color ¥ Gato Time Before. .

i Color B Qi S Farmat v
Time Fram Trigger

L3
Time From Marker Hide Color

Hide:
Format » o »

Color 3 Color b

Hide Hide:
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7.5 Tool Tips

Tool tipsare pop-up boxesthat provide additional information about fields.
In some cases, tool tips function as alegend and spell out acronyms that
appear inacell. In other cases, tool tips provide substantial additional
information about fields.

‘2| Fram [ R_RDY | E
[ 20 ][ kesspzrapiozomz || eons 0000 . 006 964 125 5
. mmis time delta is measured from the beginning of thi=
1 21 K285 D204 val wal oxfFo/frame to the beginning of the next frame on the screen
- It is negative because this Frame started later
xchange Originator Responder then the next Frame on the screen
a 0000001 [ 0:0000EF || 0:044C | 0xFF

7.6 Navigating with Trace Navigator

The Trace Navigator isanavigation and display tool ,
designed to control the amount of trace displayed in '
the main window. The Navigator isabar that can be

displayed on the right side of the window. The bar

represents the entire trace. By dragging the top and

bottom of the Navigator bar you can restrict how

much traffic is displayed in the main window. For

example, you could reduce the displayed traffic in a

10,000 frame trace to a 100 frames.

Navigator also shows you where errors occur in the
trace. You enable Errorsto display by right-clicking
inthe Navigator and selecting Errorsfrom the pop-up "
menu. Errorswill then display as horizontal lines
running across the width of the Navigator.

To display the Navigator bar, select Setup > Display
Options and then select the Navigation Bar
checkbox.

Scaling

The top of the Navigator bar corresponds to the first
frame in the trace, and the bottom corresponds to the last frame.

A one pixel high line in the Navigator bar represents afraction of the trace
data. If, for example, the Navigation bar were 400 pixels high, then each bar
in this example would represent 1/400 of the trace. If the trace had 4000
frames total, each bar would represent 10 frames.
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L ayout
The Navigator bar is made up of three parts: Pre-Trigger traffic,
Post-Trigger traffic, and errors.

To see all three components, you will need to enable them by selecting
Pre/Post Trigger and Errors from the pop-up menu.

Pop-up Menu
Right click anywhere on the Navigator to display the pop-up menu. The
following options are available:
* Pre/Post Trigger - Shows/hides the Trigger event asalinein the
Navigator
e Errors- Shows/Hides errors as red lines in the Navigator
e Set Range To Whole Trace - Resets the range so all traffic is displayed

* Set RangeNear Frame xxx - Collapses the range so that only the frames
immediately above and below the xxx frame are displayed. The xxx
frameiswhatever frameisvisible at the top of the main window.

* Recently Used Ranges - Displays a history of ranges that were
previously selected.

Positioning
The Navigator bar can be repositioned in the trace and can be oriented
horizontally or vertically, docked or undocked by dragging the parallel bars
at thetop or side of the Navigator bar. By default, the Navigator bar appears
vertically to the right of the trace window. Drag the square at the top of
bottom to set the size of aframe range. Drag the entire square to set the
frame range to different values. A bubble appears showing the frame range
while you are setting it. Set Marker

You can define a unique marker for each frame, sequence, or exchange.
To place a marker,

sep1 Left-click on Frame, Sequence, or Exchange # that you wish to
mark.
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; Fram-:
Fram Show Raw 10b Codes

il -7 ns 0000 . 006 953 840 £
o Fram -5t Ma

2 ) ) 0:F0 20 ns 0000 . 006 D53 832 =

Time From Trigger

2 Fram .

3 i (e 04D 15 s 0000 . 006 953 362 5
5 Fram Format

4 0.2 7 ns 0000 . 008 052 877 5

Color

F e B Timerelta Time Stamp
sep2  Select Set Marker.

You see the Edit Marker Comment window where you can enter a
unigue comment.
Edit Marker for Frame # 2 x|

- v

[~

Prezs <Chl - Enter: to inzert a line break.

[F: LCancel |

sep3 Enter your comment.
sep4 Click OK.

A marked frame, sequence, or exchange isindicated by avertical red bar
along the left edge of the number (#) block:

7.7 Edit or Clear Marker

To clear or edit the comments associated with aframe, sequence, or

exchange marker,
sep1 Left-click on the cell marked "Frame#", "Sequence #", or
"Exchange #."
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Sep 2

Sep 3

Sep 4

Sep 5

nn ———

Show Raw 10b Codes

Edit marker

Clear marker

Time From Trigger

Time From Marker

Farmat 4
Colar »

Hide

To edit the Marker Comment,
Select Edit marker.

Edit Marker for Frame & 2

You see the Edit marker comment window:

Reference Frame for Marker Edit Function

Prezs <Chl - Enter: to inzert a line break.

] LCancel |

Edit the comment as desired.
Click OK.

To clear a Marker,

Click Clear marker.

The vertical red Marker bar disappears.
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7.8 Edit Comment

You can create, view, or edit the 100-character comment field associated
with each Tracefile.

sep1 Select Edit Comment under File on the Menu Bar.
sep2 Create, view, or edit the comment.

You see the Edit comment for trace file window:

Edit Trace File Comment Dialog [ %]

IThis iz a recording

()8 I Cancel |

sep3 Click OK.
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8. Decoding Traffic

FCTracer has three decode levels: Frames, Sequences, and Exchanges,

The FCTracer default decode/display level is Frame, which means that
Fibre Channel Frames will be displayed when you first view atrace.

8.1 Decoding and Displaying Traffic

You can decode and display traffic through the toolbar or by selecting a
decode level from the Display Options dialog box.

Decoding Viathe Toolbar
The decode buttons on the toolbar perform the following functions:

| Fra Fra (Display Frames)

589 Seq (Display Sequences)
xech Xch (Display Exchanges)

To display, for example, Sequences, click =89 .

Note  Once adecode has been performed, it might be
necessary to scroll through the display to find the
decoded data. You can shorten your search by first
clicking the Hide Primitives and Hide B o
Unassociated Traffic buttons.

Decoding Viathe Display Options Dialog Box

The Display Options dialog box has options for issuing decode commands.
To issue a command,

Sep1 From the menu bar, select
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Setup>Display Options.
]

General | Calor / Farmat / Hidingl Level Hidingl Headersl

Zoom Level: ¥ | " Right click cell contest menu | Trace Viewing Level
[ Enable Tips [T Timestamp &t The Beginning I¥ Frame

IV wirap [V Hierarchy Lines I” Sequence

I Hide Primitives I Exchange

— Digplay Channels
1 2 3 4 5 B 7 8
V¥V FFFIVI

—Analysiz Tool
™ Emor Report [ Lirk Tracker
[ Timing Calculator V' Frame Tracker
[ Traffic Summary " Mavigator
[T Bus Utilization [ RealTime Statistics
— Fant
Fields: [adal - B[]

Data: ICDurierNew j Bl Il

Configuration Mame: |EATEI default

Fiestore Factory Presets | Save... | Save Az Default | Load... |
QK. I Cancel | Lpply |

sep2 Fromthecheckboxesunder TraceViewingL evel, select thedesired
level of decoding. Your choices are:

e Frame

* Segquence

» Exchange

8.2 Viewing Details about FCP and SCSI Fields

You can get detail sabout FCP and SCSI, by clicking on atransaction within
thetrace and selecting View FCP-SCSI 1U fieldsfrom the pop-up menu. A
dialog box will open with detail s about the selected transaction. Thisdialog
box lets you search, save, and reformat the displayed data.
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Viewing FCP-SCSI Fields
The dialog boxes for viewing details about FCP and SCSI transactions are
the same. Thefollowing steps describe viewing detail s about FCP and SCSI.
sep1 Click onaFCP Command, FCP Request, or SCSI L UN to open a
pop-up menu:

| LUK

0 0
Frame
114
Expand FCP-SCSI IU
455310 p= Expand All FCP-SC5I IU Fields
Collapse all FCP-SCSI IU Fields
D:=D000EF 7 i I i

Yiew FCP-SCSI IU Eields

CRC
§ dwords =5 0A7TE AL

sep2 Select View FCP-SCSI U Fields.

The following screen appears.

E\fiew Fields for FCP-SCSI Sequence #5 10l =|
o [
FCP response sent from target port to initiator port.
FCP_RSP
The FCP_RSP IU provides completion informati
for FCP I/0 operations.
Field Length Offset Decoded | Hex Value Descript

(bits) | (bits)
RESERYED 32 ] 0 0x00000000 @ Reserved, should be zero in Set-methods
RESERYED 32 32 0 0x00000000 @ Reserved, should be zero in Set-methods
B4 ] 0x00 | Reserved, should be zero in Set-methods
0
0

RESERWED g
RESERYED 5] 72 0x00 | Reserved, should be zero in Set-methods
RESERYED 3 a0 0x0 | Reserved, should be zero in Set-methods
FCP_COMNF_REQ bit. It indicates that the il
FCR_CONF_REQ 1] 83| Motset 00 p EONF 1T to confirm receipt of the FCP
FCP_RESID_UMDER bit. It does MOT indic
FCP_RESID_UNDER 1 g4 Mot set 0x0 |and contains the count of bytes that were ex
transferred.
An FCP_RESID_OVER bit. It does MNOT ing
FCP_RESID_OVER 1 85 Mot set 0x0 |and contains the count of bytes that could ne
was not sufficient.
FCP_SMS_LEM_WALID bit. It indicates that
FCR_SNS_LEN_vALID 1] 86| Mot et 00 P NS INFO felds are NOT valid.
FCP_RSP_LEN_VALID 187 Motset 0x0 FEgﬁﬁggﬁﬁ\z—%ﬁ\;ﬁélErfltNr:l)tT”::ilnc e that
SCSISTATUS field. Yalue ; 0x00. Meaning
STATUS g a3 GOOD 0x00 logical unit to the application client whenever
response of TASK COMPLETE or LINKED C
ErD DECIND finld W containe aitbhor moeeboe T
4| »
nSave Qs...l & Find... | ) Layout.. | ﬂ Previous | Mext b |

The window displays details about the FCP or SCSI. Field information is
displayed vertically in sections. You can scroll down through the window to
seedl thefields.
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The bottom of the window has six buttons with the following functions:

Save As - Savesthe current configuration in an HTML file.

Find - Opens a dialog box that allows you to search the window.

Layout - Opens adialog box that allows you to set the columns that you
want to display in the View Fieldsfor FCP-SCSI window:

EUiew sequence Fields Dialog Laf il

r— Columnns to show:

Specify here which columnz in Wiew SOME dialog
tables you would like to see

[ Eield LCheck Al |
Iv' Length [bits] Uncheck &l |
[V DOffset [bits]

v Decoded

v Hex'Value

[v Description

‘ [~ Show only figlds specified for view in collapsed state

‘ [~ Usze these settings when View Fields dialog opens

Cancel |

The options at the bottom of the dialog box have the following functions:

Show only fields specified for view in collapsed state - This
option worksin conjunction with the Decoder Script files. Decoder
Script files are editable files that affect how FCP and SCSI are
displayed in the trace.

The decoder files contain options for displaying FCP and SCSI
attribute fields when the FCP and SCSI isin a collapsed state. By
default, FCP and SCSI attribute fields are hidden when the FCP and
SCSl isin collapsed state.

The option Show only fields specified for view in collapsed state
looks at the View Settings optionsyou set in the Decoder Script files
and transfersthe settingsto the View Fieldsfor FCP-SCSI window.
If, for example, you specified in the Decoder Script filethat Field X
should display when the FCP or SCSI isin collapsed state, AND if
you checked the box marked Show only fields specified for view in
collapsed state, thenonly Field X will display inthe View Sequence
fields dialog box.

Use these settings when View Fields dialog opens - This option
saves the current settings.
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Previous - Displays the | ast table containing FCP or SCSI data.
Next - Displays the next table containing FCP or SCSI data.

Close - Closes the window.

8.3 Displaying Raw 10b Codes e T
YIS

To view Raw 10b Codes, left-click onthe [,[_F  showRaw 10b codes
first cell in aFrame and select Show Raw

10b Codes from the pop-up menu shown ~ [a— =™
on theri ght = Time From Trigger
I Time Fram Marker
The 10b Codes window islaid out with -
packets as rows and physical lanes as g | v
columns, = Color »

Hide

ERaw 10b Codes Display For Frame # 0 10l =|

FPhysical Lanes

— Data Appearance —

Bute # I Walue I

0 o0 & Byte Value

12 " 10bit code

3 " Symbal (RD]

" Packet Fields

Packet " Fiunning Disparity Eror

<-F'rev| Mext - | Frey | Mext | }

4

Data Appearance - Dataformat is configurable. To change data format,
select from the four options:

» Byte Value - Click to show hex values.

» 10 bit code - Click the to show hex values.

» Symboal (RD) - Click to show symbol RD fields.
» Packet Fields- Click to show Packet fields.

Navigation - To move to the previous or next itemin the trace, click one of
the two Packet buttons at the bottom of the window:

* Prev - Displays data for the previous packet in the trace.

* Next - Movesto the next packet in the trace.
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9. Searching and Exporting

FCTracer and FCTracer 4G have several search commands that simplify
the job of locating events of interest such as errors and triggers. These
commands are launched from the Search menu.

9.1 Quick Search

When an event has been located, you can quickly [T Fama 0
search for the next instance of the same type of d=
event by clicking in the first field of aframe (the
one with the Channel number in it) and selecting
Find next occurrence.

Rename Channel

Format »
Color 4

Hide

(T I i I I )

9.2 Search Menu

The Search feature provides several optionsfor searching through recorded
traffic, allowing you to find specific frames, sequences, or exchanges on
triggering status, number, marking, or content.

To view the Search options,
» Click Search inthe Menu Bar.

You see the Search drop-down menu:

Search  Wiew Window Help

o ko Trigger

Go ko ErameSequence/Exchange. ..

G0 ko Marker 3
Go ko +
@A Find...
B Find Mext F3
Search Direction Farward

Goto Trigger

To display atriggering event, select Go to Trigger under Search on the
Menu bar. The Trace Viewer display will reposition the trace to show the
triggering event at the top of the screen.
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Go to Packet
To display a specific packet,

sep1 Select Goto Frame/Sequence/Exchange... under Search on the
Menu Bar.

Go to Frame,/Sequence,/Exchange ﬂ

Goto: IFrame j IE o IMarkers... j
Cancel |

sep2 Enter the number of the Frame, Sequence, or Exchange you want to
display.
Or
Select avalue from the drop-down list.

sep3 Click OK.

The Trace repositions to show the Frame, Sequence, or Exchange at
the top of the screen.

GotoMarker
To instruct the analyzer to display amarked Frame, Sequence, or Exchange,

sep1 Select Goto Marker under Search on the Menu Bar.

You see a menu listing the marked items in that Trace View:

Search  Miew Window Help

P 5o ko Trigger LA J@,—'_—,@@th]&

ao ko Frame/Sequence/Exchange. ..

- o ko Marker Frame # 1 {serdfg)

E Go ko L4 Frame # 2 (Reference Frame For Marker Edit Function)
E il Eind... All Markers. ..

2 -

= B Find Hest Fi fP——

2 Search Direckion Forward 00 . 006 963 832 =

sep2 Select the desired packet from the displayed list.

The Trace repositions to show the marked item at the top of your
screen.
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Goto

Find

Note TheGotoMarker featurefunctionsin conjunction with the Set
Marker feature. The comments within the parentheses
following each marked item are added or edited with the Set
Marker feature.

The Go To feature takes you directly to an event in a Trace.

| Search ¥iew Window Help

| el B LG
[~ G0 ko FramefSeguence/Exchange. ..
- G0 ko Marker 4

Go ko Packet Types  #
!! Eind. .. Primitives 3
a2 3
Z @ Find pext F3 Eirar
Data Lengths 3
e Search Direckion Forward
= 5 ID »

2204 val wal 0xFO 15 nz uli) Lo D

Find allows searches to be conducted on an open trace using one or more
criteria. You can search by Frame, Sequence, Exchange, and by fields
within these items.

Find isrun by selecting Search >Find or by clicking M on the tool bar.

Searches can combine criteria using the options I nter section and Union.

I nter section creates AND statements such as"Find all Frames, Sequences,
Exchanges with x and y." Union creates OR statements such as"Find all
frameswith x OR y."

You can a'so perform searches whereby Frames, Sequences, Exchanges, or
events are excluded from atrace. The Exclusion allows searches to be
conducted.

To perform a search,

sep1 Select Find... under Search on the Menu Bar
OR
Click @ in the Tool Bar.
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You see the User-Defined Find Events screen:

Search far: — Frames To Search For
~ Evert Groups
Sequences Channels
Exchanges
Chanrel 1
Chanrel 2
Channel 3
Channel 4
Channel 5
[ 1Header Pattemns ;I EEZE:E: g
Channel &
- Direetion ——— Unicheck Al
& Forwiard Combining zpecified
" Backward Event Groups:
_ Oriai £+ Union - Frames
ngin that match ANY of the specified
¢ Topof the screen events
" Last match " Intersection - Frames
= Start of the file that match ALL of the specified
€ End of the fi events
SRR [ Exclusion - Frames
. that DO MOT match [opposite
I Find Al to the intersection ar union)
[~ Search In Hidden
] I Cancel |

Sep 2

Sep 3

Sep 4

Select Frames, Sequences, or Exchanges from the top left list box.
Your choice will affect options presented in the Events Group box.
Select one or more events from the Events Group box.

Select one of the following options:

® Union: Find all items matching ANY of the specified events.

* |ntersection: Find all items matching ALL of the specified

events.

* Exclusion: Exclude items matching any of the specified events.

Exclusion works with the other two options. You select Union
AND Exclusion to excludeitemswith ANY of the selected fields;
or choose Inter section AND Exclusion to exclude items with
ALL of the selected fields.
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sep5 If desired, set the search Direction and Origin.

sep6 Click OK.
After the search finishes, the items meeting the search criteria will
display.

Select the Find All checkbox to find all instances of an event group.

Select the Sear ch in Hidden checkbox to find an event group that is hidden.
Find Next
To apply the previous Find parameters to the next search,
» Select Find Next under Search on the Menu Bar

OR
Click Lo on the Tool Bar.

9.3 Exporting Frames and Data
FCTracer allows users to export trace data into text files.
sep1 From the File menu, select Packetsto Text... under Export.

sep2 Inthe From and To fields, enter the range.

Export Frames/Sequences/Exchanges to tex ﬂ
Fram : IFrame j IU or IMarkers j
Ta: IFrame j |E4|:| ar IMarkers j
Reszet Range to Whale Trace | ITI Cancel |
aep3 Click OK.

129



CATC FCTracer4G and FCTracer User’'s Manual SW Version 2.10

sep4 Specify apath and filename, and click Save.

Save i Ia FCTracer j da I'j{ E5-

1 Sample Files

|:I Scripks
dbg_set_res.kxk

File name:

Save I
Save as lype: | Text Files [*t) =l Carcel |

130



CATC

FCTracer4G and FCTracer User’'s Manual SW Version 2.10

10.

Reports

FCTracer and FCTracer 4G can generate graphs and statistical summaries
of traffic - thereby providing an alternative view of traffic to the one shown
in the trace window. Many of the utilities have hyperlinks which allow you
to reposition the trace to an event that has been located in the report window.

Reportsinclude File Information, Error Summary, Bus Utilization, Timing
and Bus Usage Calculations, Traffic Summary, Real-Time Statistics, Link
Tracker and Frame Tracker.

10.1 File Information

The File Information report provides information about how the recording
was made, what the buffer settings were, what the trigger optionswere, and
what version of all the analyzer hardware was used to make the recording.

To display a File Information report,

» Select Report > FileInformation in the Menu Bar or click @l
in the Tool Bar.

Analyzer Serial Mumber 00111 |
Motherboard: 0x1 Version: 0xl
Firmware verston: 0,90 { EOXL 1007
BusEngine version: 0.50
BusEngine type: 01
TTPAS Zlot 1 - Part Mumber: |, Plugln I 0x22, Version: 0x2
TTPAS Zlot 2 - Part Mumber: |, Plugln ITr: 0x22, Version: 0x2

Mumber of markers - 0

Eecording Options

Crptions Mame : Default

Eecording Mode : Snapshot

Zave As Mulhzegment Trace : Disabled

Eecording scope : Conventional Single Buffer Eecording

Buffer Size : 16.000 MB

Post-trigger position © 58%

Base filename & path : data fit L
Open Recording Options in a dialog

License mformation for the product, Senal Mumber 00111, used to record this trace file
5 ;. s s =]
Save Asz... | Cloge I/

&

Perhaps the most useful information in the dialog is the Recording Option
settings used to create the trace. These settings are shown in the above
screenshot. Also shown in the screenshot is a blue hypertext link to the
Recording Option settings themselves. The link is marked with the text
Open Recording Optionsin adialog. Clicking thislink causesthe
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software to open the Recording Options dialog and automatically popul ate
the dialog with the settings used to create the open trace. Thisisafast
method of capturing the options used to create the trace. Once the options
areinthe Recording Optionsdial og, you can then use the Save Ascommand
to preserve them.

10.2 Traffic Summary

Traffic Summary displays a summary of the types of traffic that occursin
the current trace file and alows you to go to a specific frame, sequence, or
exchange.

To display an Traffic Summary report,

» Click : in the Tool Bar or select
Report > File Infor mation from the Menu Bar

The Traffic Summary screen appears below the trace:

aEATE FCTracer{TM) Fibre Channel Protocol Analyzer - [C:'\Program Files',CATCFCTracer',Sample Files'SampleData = | =) il

J File Setup Record Report  Search  Wiew  Window  Help _|5l|x||
SHRS PHE| = | @xal_lxlxln;l I L & s b VB E o B
[0[e® @[s]@ @ ||z s ] i

| Frame | | | R_RDY | TimeDelta Time Stamp ﬂ
6 [e]| keesD2i4mi0zDi0z || 7.500ns | 000000 . OOB 963 900
& | Frame | || R_RDY | TimeDelta Time Stamp
7 | || kemsDzr4DiozDioz || 7500ns | 00:00:00. OO 953907

Frame TirneDelta Time Stamp
K28.5 D20.4 val val OxF0 7.500 ns 00 : 00:00. 006 963 915
1 Frame TirneDelta Time Stamp
9 K28.5 D20.4 val val OxF0 15.000 ng 00 : 00:00. 006 963 922 -]
[

Traffic Summary

HoO& \ i | Go o [0 o At - Frame fii

ﬁm Protocol Units # I Tokal

E| Fl’ﬂ Frames And Primitives Primitives 607

& FiC Primitives biames ok
Sequences 34

£ Source I Exchanges 10
. =8 Destination 1D
E| SEI] Sequences

Lo §§ By participants
E| Xch Exchanges
. [H-ECSI 5051 Operations
= LR Upper -Level Pratocols

- 5581 551 Commands
*..5E5] scs1 Responses

- (1) Errars

Al reports

©pen the first segment of this multisegment krace | | \ \Search: Fwd

The left pane displays atree of the different protocol levels. Click the plus
symbol (+) to expand the tree. The example aboveisfully expanded. The
right pane displays a summary of the traffic for the selected level.
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10.3 Error Summary

Clicking the Error Summary button {D causes the Traffic Summary to
open and display asummary of errorsthat occurred inthe current trace. The
errors are hyperlinked to the trace file - allowing you to go to a specific
Frame, Sequence, or Exchange within the trace window.

To display an Error Summary report,

» Select Error Summary under Report in the Menu Bar or click
in the Tool Bar.

The Traffic Summary window appears. Errorsare shown asa
sub-set of the Traffic Summary:

RS}

j File Set‘ug Record Rg:m-rt Search  Wiew .WII‘IdUW Help ;lﬂﬁﬂ
EXI-lRY -|Jaaﬂx|x|u;| B & & ek 48[ E 4 & b TR
oes 4|®|© B1E) I == b

Frame
K286 0204 val val OxFO 20 ns 0000 . 006 963 210 5
Frame
’I G k285 0204 val val OxFO -7 ns 0000 . 006 963 840 =
Py
K285 D204 val wal OxF0 0000 . 006983 832 =
Frame
k288 D20 3 val val OxFO 0000 . 006 953 862 =

I
1
x

Bo&| b H Gob [0 = of it - Frame s

= All reports Type [ [
[ Fra Frames And Primitives Alignment Error 0
- Bad 10-bit Code
- Sequences
Sea >ed Delimiter Error
[ ¥eh Exchanges Bad EOF
[ Disparity Error
CRC Error

I Total

cooooo|w

coococoo|a

ocooooo|n

coococoo|n

cooooo|y

coooo
cooooo|y
cooooo|n
coooo

E
E
E
@

Trafic

Ready |Search: Fwd 4

10.4 Timing Calculations

The Timing and Bus Usage Calculator calculates time between frames.
To calculate timing and bus usage,

Select Report >Timing Calculations from the Menu Bar or click &
the Tool Bar.
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The Timing and Bus Usage Calculator dialog appears.

E|
From beginning of: To beginning of: ﬂl
Erame: = | IU Erame: - | IU

T v| | 00069633100 sec:  Time v| | 0.0069638100 secs

Tatal Time: I hahoseconds ¥ l

| Calculate I

To calculate bus usage and bit rate errors on arange of Frames,

sep1 If calculating timing between Frames, enter the Frame numbersin
the two Frame text boxes.

sep2 If calculating between markers, click the marker buttons under
"From beginning of" and "To End of" and select markers from the
lists.

sep 3 If calculating timing between time points, click the Time buttonsand
enter time values.

sep4 Click the"Calculate" button. At this point, bus usage will be
calculated.

10.5 Bus Utilization

The Bus Utilization window displays a graph of bandwidth use within a
displayed trace.

To open the Bus Utilization window, select Report >Bus Utilization or
click the button marked jl; . A window will open with graphs of Link
Utilization, Data Throughput, and Frame Counts:

5
"
o
5
fir]

o e B ea’lli syn

Lipk Utifization (L]
e E
=) h
$ 7 6 & 10 11 12 13 14 15 18 17 18 18 20 21 22 23 24 25 26 27 20 28 B0 91 32 33 04 35 Time(ms)
< 4 I+]

Dete Throughpit 2@
1. 41
@
£0 =
g 7 8 8 10 11 12 13 14 18 18 17 18 13 20 21 22 23 24 25 2 27 2B 28 80 31 32 93 34 33 Tme(ns
T m 1+
5
2
£ |
=

Frumes Count @®
‘Ewl |;|
g - z
377 8 & M 11 12 13 14 15 18 17 18 18 20 21 22 23 24 25 26 27 23 20 30 31 32 3z 34 35 Time(ms)
LY [»]

z
=
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Bus Utilization Buttons
The Bus Utilization window hasarow of buttonsfor changing the format of
the displayed data and for exporting data:

| B O &|E i

W= RCREY R el

The buttons have the following functions:

o B

(L

,_.
=L
4.1

K

Save As - Saves the graphs
as abitmap file (*.bmp)

Email - Creates an email
with a*.bmp file attachment
of the graphs

Print

Full Screen

View Settings - opens a
sub-menu with options for
formatting the display. See
“View Settings Menu”
below.

Horizontal zoomin

Horizontal zoom out

View Settings Menu
Clicking the View settings button |[13] causes amenu

R

2

Vertical zoomin

Vertical zoom out

Click and Drag zoom - Click diagondly to
select and zoom in on part of the graph

Select Range

Sync and Graph areas - If two or more
graphs are displayed, this button will
synchronize the graphsto one another. Once
synchronized, the positioning dlider of one
graph will move the other graphs

Graph Areas - Presents options for
displaying additional graphs of datalengths,
frame, sequence, or exchange lengths, and
percentage of bus utilized.

to open with options for formatting the display. Orient horizontally
« Orient Horizontally - changesthe Tile vertically
orientation of bus usage to horizontal. [« Show Markers

After selecting this option, the menu will
say "Orient Vertically."

» TileVertically - tilesthe two graphs
verticaly (i.e., side by side).

» Show Markers- Places"tick" marksalong

the x axis of each graph.
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Show Plumb Line- Displays avertical line that connects your
cursor to the horizontal axis. Asthe mouse is moved, the status
bar will show the frame, sequence, or exchange and timeframeto
which the cursor is pointing.

Satus - Opens a sub-menu with the following options:
— Bar - Displays a status bar at bottom of graph.

— Tooltip - Causesatooltip to appear if you position your mouse
pointer over part of the graph and leaveit therefor acouple of
seconds.

— None - Turns off tooltips and the status bar.

Grid Lines - Opens a sub-menu with the following options:
— Both - Displays both X and Y axis gridlines.

— X Axis- Displays X axis gridlines.

— Y Axis- Display Y axisgridlines.

— None - Turns off gridlines.

Grid on Top - Movesthe grid lines above the graph.

Fontsand Colors- Opens adialog box for setting the colorsand
fonts used in the graphs:

zl
— Fonts
Fitle:

ITimes Mew Roman j |11 j I?IT

Axis

| rial s =] B| 1]

— Colorz
Title: Background:
T ) [ —
Bz (Grid:

Ok, I Cancel |
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Graph Areas Menu

The Graph Areas menu allows you to view different information in the Bus
Utilization window.

sep1 Clickthe I bputton.

MNew. ..

The Graph Areas menu Opens Frame length on Channel 1
Sep 2 Select the data yOU want to ’T Lirk Utilization on Channel 1

appear in the Graph Al’eas ’T Data Throughput on Channel 1

Wi ndOW. Frames Count on Channel 1

’T SCSI IO Response Time & SCSI 10 Latency Time

To change the propertiesin the Bus Frame length
Utilizations graph, right-click and | v Link Utilzation
choose Properties from the pop-up Dk Throughput

menu. The Properties dialog box opens Frames Court
as shown below.

Thefollowing dialog box will open. 1t will display optionsfor setting
the title, appearance, color, and line type for the graph.

Graph area properties ll
{2 graph Title: Appearance:
|New araph I Bars [zsingle calor) j
Tuype: Calar:
IF'erc:ent of link used an channel 1 j I_ |
 Filter aut
— Ewent Groups

B FPacket Types Packet Types

DChamels [ ata Frame

[ Prirvitiess Primitive

15_ID Dizconnect

[1D_ID Conne:ct

D ata Length Undsfite

[|Emors

{* Hide selected itemz

" Show selected items

Hew | Delete | Feztone defatlts

0k I Cancel Apply
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Excluding/Including Traffic from Graphs

In addition to the various appearance settings, the Properties dialog box has
options for hiding/showing traffic. To hide traffic from the graph, select
events from the Event Groups and Packet Types lists and then select Hide
selected items. To include traffic, select Show selected items.

10.6 Rea Time Statistics

Rea Time Statistics displays a summary of the traffic currently being
recorded by the analyzer.

To display the Real-Time Statistics window, click L inthe Tool Bar.

The Real Time Satistics window opens:

[Real-Time Statistics

HoZ B ARRAAT F0 »ef 008859606

Link utilization for SN:0 ©® | sniage |
5 =
Hem cH FC Frames Papload Bytes
505 1 00,000,000,353,787 00,000,636 574,846
D'ZU 2 00,000,000,113,516 00,000,082,851.128
15 3 00,000,000,000,000 00,000,000,000,000
10 4 00,000,000,000,000 100,000,000,000,000
5 =~ 5 00,000,000,000,000 00,000,000,000,000
226 228 230 232 234 Tmels) 13 00,000,000,000,000 100,000,000,000,000
7 00,000,000,000,000 00,000,000,000,000
8 00,000,000,000,000 100,000,000,000,000
Data Payload Throughput for SN:0 @®
e = Time From Start
S0 iml 0:00:04:07
5
£
=l
£
]
g
276 278 230 252 234 Tme(s)
Data Frame Count for SH:0 @®
Es E
5
'
S
o
H
7 -
€ -
226 228 230 232 234 Tmels
4 v

To see agraph of traffic, start Fibre Channel link activity, and then press
» | to start the Real-Time statistics monitor. Astraffic flows on the link,
data will stream in real-time to thiswindow in aformat of your choice.

To stop the monitor, press ﬂ
Real-Time Satistics Buttons

The Real-Time Statistics toolbar has buttons for changing the format of the
displayed data and for exporting data:

Hog| B aa’ald|@me rians
0 @e @06 e ee
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The buttons have the following functions:

Save As - Saves Real-Time

graphs as bitmap files 1&1
(*.bmp)

Email - Creates an email

witha* bmp file attachment {4

of the graphs
=1 | Print ok
Full Screen Eé

View Settings - opens a
Lﬁ]l sub-menu with options for |i,.;3-|

formatting the display. See

“View Settings Menu”

below

¥

*-&l Horizontal zoomin L‘
-l-a Horizontal zoom out

Show channel. You can
(D select Channel 1 through 8.

i
=
Ee

Real-Time Satistical Monitor Pop-up Menu
If you right-click a graph in the Real- Time window,
a pop-up menu appears with the following options:

Undo Zoom - If you have zoomed in, this command

will undo the zoom.

Fit to Graph Area - Redisplays graph so that the

entire trace fitsinside graph area.
Y Scale Type:

Vertical zoomin

Vertical zoom out

Click and Drag zoom - Click diagondly to
select and zoom in on part of the graph

Select Range

Sync and Graph areas - If two or more
graphs are displayed, this button will
synchronize the graphsto one another. Once
synchronized, the positioning dlider of one
graph will move the other graphs

Graph Aress - Presents options for
displaying additional graphs of datalengths,
frame, sequence, or exchange lengths, and
bus utilization

Start. Starts the Real-Time Monitor

Stop Real-Time Monitoring

Reset. Resets the graphs

Unda Zoom

Fit. to Graph Area

¥ Scale Type k

Hide

Remove

Properties

Linear - Converts display to linear format.

Logarithmic - Converts display to logarithmic format.

Hide - Hides the selected graph.

Properties- Opensadialog box with options for changing the colors, titles

and other features of the graphs.

139



CATC FCTracer4G and FCTracer User’'s Manual SW Version 2.10

Displaying Multiple Graphs
The Real Time Statistics window can display up to three separate graphing
windows. The window gives you different graphing options:

To view two or three graphs simultaneously, click IT statistice acemlation
the Graph Areas button. FA
" v Link utilization

v Data Payload Throughput
v Data Frame Count

The menu has the following options:

e Satistics Accumulation - Allows
you to display/hide the Min/Max/Avg
Areaon the right side of the Bus Utilization window.

* Link Utilization % - Plotsthe percentage of Link utilization by
non-idle traffic for both directions of the link.

» Data Frame, Sequence, Or Exchange Count (Packets/s) -
Plots counts of Fibre Channel Data Packets per second for both
directions of the link.

» Data Payload Throughput (M Bytes) - Plots data payload
throughput for both directions of the link.

10.7 Exporting Frames and Data

FCTracer allows you to export Frames and data into text files.
sep1 From the File menu, select Packetsto Text... under Export.

sep2 Inthe From and To fields, enter the range.

Export Frames/Sequences,/Exchanges to te:-:l: il
Fram : IFrame =] IU ar IMarkers... =
Ta: IFlame j IEdD or IMalkers... j
Rezet Range to 'Whole Trace | ITI Cancel |

sep3 Click OK.
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sep 4 Specify apath and filename, and click Save.
Save Frames,;Sequences;/Exchanges in Texk < ﬂﬂ
Save i Ia FCTracer j & I'fi{ -

__|5ample Files

] Scripks

''''' dbg_set_res.bxt
Reeadme, bxk

File narne:

zet res.ty Save I
Save as lype: |Te:<t Files [*txt) j Cancel |

&

10.8 Link Tracker Window

TheLink Tracker window displays a detailed chronological view of
events. Events are shown in columns within the window, each column
representing achannel. Timeis presented asrows. Idletime isshown by
empty rows in the window. Idles can be collapsed into gray strips running
across the window.

Each timeslot in thevertical axisrepresentsthe minimum timethat adword
requiresto traverse the bus. Time slot widths vary depending on bus speed
and on how zoomed out the display is.

When the Link Tracker window is fully zoomed in, the time slots measure
asfollows:

e 1G-37.25ns
e 2G-18.63ns
e 4G- 931ns

When thewindow isfully zoomed out, the grid lines disappear and the scale
changesto 1 dword = aline measuring 1 pixel in height .
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Opening the Link Tracker Window
To open the Link Tracker window, select Report > Link Tracker or click
the button marked 5 A window opens like the one shown below:

Link Tracker - Frame # 1114

| Bvatts 2 & |[H=5] 5 o 105 f e
|

Time | Packet#t | 1 2 |
00024 365 524
00024 365 E21 14 1]
00054 365 653 FCF_CM D_ID
00084 365 637 C5_CTL S_ID
00024 365 734 FCP-2 F_CTL
00034 365 772 SEQ_ID DF_CTL | SEQ_CNT
00054 365 310 0x_ID | Rx_ID
00084 365 247 Parameter
00024 365 355 LUM[Hi]
00.084 365 923 LUM[La)
00 (154 365 960 CMD Ref.. | RE. [S..| TskMgmt [Add C.] |
00,084 365 998 WRITEL. [%...] [.[] ] | Logical Block Addr
00.024 366 036 Logical Block Addr | RESERV... | Transfer ..
00.084 366 073 Tranzfer ...
00054 366 111
00084 366 148

00024 366 186 | CRC |

Window Layout
The Link Tracker window divides into two areas.

» Toolbar - Presents buttons for changing data format.

» Main Display Area - Displays traffic chronologically asit
occurredintherecording. Thewindow dividesinto columns. the
first column shows time and traffic is shown on a channel by
channel basis in the columns on the right.
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Link Tracker Buttons
The Link Tracker window has arow of buttons for changing the format of

the displayed data and for exporting data:

Epa 1 & Q [ kd =] &m ox 100 RD | Text

The buttons have the following functions:

54

,_.
==
4.1

o)

i D »

Full Screen. Maximizesthe Link
Tracker window to fill the screen.

Synchronize Trace View.
Synchronizes the Trace View and
Link Tracker windows so that amove
in one window repositions the other.
Because of the differencesin scale
and logic between the Link Tracker
and Trace view windows, scrolling
produces different effects depending
on which window is being scrolled.
Scrolling in the trace window causes
the Link Tracker window to rapidly
jump from event to event. Long
periods of idle time are skipped.
Scrolling in the Link Tracker
window, in contrast, causes small
moves in the trace window. Scrolling
in the Link Tracker window causes
the trace window to pause until the
start of a packet isdisplayed. At that
point, the trace window repositions
itself. While scrolling through idle
periods or the contents of a packet,
the trace window will not move.

View Options. Opens amenu with
three options. Collapsible Idle Time,
Tooltip Display, and Reset Column
Widths. See View Options Menu
below for descriptions.

Zoom In

Zoom Out

Show Continuous Time Scale. Shows
traffic in chronological order.

Collapse Idle Time. Showstrafficin
chronological order but collapse Idles
into grey strips across the window..
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10b
RD

420
Text

Collapse all Non-essential
traffic. Collapses!diesand other
non-essential traffic into grey
strips running across the
window.

Show Symbolic Representation.
(text and values).

Show Values

Show 10b Codes

Show Symbols

Show Text



CATC FCTracer4G and FCTracer User’'s Manual SW Version 2.10

View Options Menu
Clicking the View Options button @l causes amenu to open with options for
formatting the display.

» CollapsibleldleTime- Opensadialog box for setting the ldletime
value. By setting avalue, you tell the analyzer whento collapse ldle
times and display them as grayed out strips within the Link Tracker
window. For example, if you had set the Idle time to value x then
any timean Idletime exceeded x it would be displayed asagray strip
across the Link Tracker window.

00.023 023 960
00.000 073 340 idle time:

00.023 097 254
00,023 037 237 (1)

* Tooltip Display - Opens amenu with options for adding content to
tooltips. Tooltipswill display when you position the mouse pointer
over an item in the Link Tracker window. The options are:

* Tooltip Display Values

* Tooltip Displays 10 bit Codes

* Tooltip Displays Symbols

* Tooltips Displays Text Decoding

The following screenshot shows a tooltip in which all options
have been enabled:

S0Fi%: BCBESESE

FCP_%FER_... C_ID: 000001

CS_CTL:IL_ 50 (OO0EE |
FCP-Z | Packet 1168 (2, dword #1 (12 dwords total)
SEQ_ID:

Hex Value 05000001

10 bit Code | 294 274 274 1D4

Symbols DO5.0 (+) DO0.0{=) D000 () D01.0 ()
Text Decoding |FCP_FER_READY, D_ID

* Reset Column Widths - This option resets column widths to their
defaults.

Docking and Undocking the Window
You can undock the Link Tracker window by double-clicking on the blue
title bar along the | eft side of the window. Once undocked, the window can
be dragged anywhere in the application. To redock, double-click again on
the title bar.
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Setting Markers
Markers can be set on any dword on any event within the Link Tracker
window. To set a marker, right-click on an event, then select Set Marker
from the pop-up menu. Once marked, events can be easily navigated to via
the Go to Marker command in the Search menu.

L Shbvar |
R_RDY I
Packet 52, Dword O
RH_ROY Position Trace Yiew on Packet 52

Sek marker

[ B Ry

Calculating Time between Dwords
You can cal cul ate time between dwords by clicking on an event and then
positioning your mouse pointer over asecond event and reading the ensuing

tooltip.

sep1 Click on the time value for the first event.
ARE[val]

(0.003 457 D 5201 FRDY
00.003 487 S 55 (6) hﬁ_

00.009 451 147

00.009 481 185 560 = A
00.009 481 222 58]

sep2 Scroll down through the trace to the second event and position the
mouse pointer above itstime value. A tooltip will appear showing
the time interval between the first and second events.
00.010 136 770

00.010 13602 262 (1)
00.010 136 R4E
00.010 1326 | Tirme from selected: 00,000 655 736

00,0110 136 52T
00010136 959 26601 | F_ROY |

o

Hiding Idles and Other Traffic
You can hide Idles and other traffic in the Link Tracker window by clicking
the Hide Idles button on the Link Tracker toolbar @ or any of the Hide
buttons in the Trace window - for example, Hide Channels '@ or by
selecting one or more of the various Hide options in the Display Opiions
dialog box.

Searching
When the Traceview and Link Tracker windows are synchronized, the Find
and Go To options in the Search menu will apply to the Link Tracker
window. The Trace and Link Tracker windows can be synchronized by
selecting the Synchronize button ﬁl .
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Zooming In and Out

10.9

Zooming out can give you aquick, high-level view of atrace. A fully
zoomed out trace will only show columns and colored lines. Using the
colors you can see what types of traffic running through the trace - for
example, brown represents data, and dark green is a Start of Frame.

Further information can be obtained on any point of interest in the trace by
positioning your mouse pointer over it. Tool tips provide detailed
description of events.

Note that when fully zoomed out, the smallest graphical unit is the dword,
represented by asingle line. Zooming out makes the trace appear smaller
and increases the time scale in the first column.

ink Tracker - Frame # 1049

[BElatr @ @ |HEEE 5 6 0w mwi
| Tirne: | Packet # I 1 I 2
00.056 724 174
00.056 724 701
00.056 725 228
00.056 725 755
00.056 726 282

00,053 851 755 1049 (2] [
00,053 862 252

00,084 365 245
00,084 365 772 T

00.084 473 050 168 (2)
MMMMW"“’W 00.000 112 790 idle time W

00.034 534 953 1z3zm
00.034 535 485
00.084 536 012

Readv il

Frame Tracker Window

The Frame Tracker window displays a detailed chronological view of
traffic on a Frame-by-Frame basis. Events are shown within columns
within the window, each column representing achannel. Timeis presented
asrows. ldletimeisshown by empty rowsin the window.

Each time slot in the vertical axis represents the minimum time required by
a Frame to traverse the bus.

Opening the Frame Tracker Window

Frame Tracker - Frame # 1049

To open the Frame Tracker window, select Report > Frame Tracker or
click the button marked Z|. A window opens like the one shown below:

|Eima a

| Tim [ Framett | 1 2 -
00,059 G617 827 E 1D:0:92 FCP_RSP-GOOD E0w] T-0sEF, =
00084 365 632 14 100 0+33 FCP_CMD WRITE[10] 1:0x1 T.0xEF LUN. 040 LBA:DedB5DAT
00,084 473120 1168 1D:0<33 FCP_%_RDY:10240 bytes [:0x1 T:04EF
00.084 535112 123 483 FCF_DA tes 1.0:1 T.0HEF.
00,084 554 947 1234 0493 FCF_DA wtes 10wl T.0EF
00084 574 790 1237 433 FCF_DA tes 1.0:1 T.0HEF
00,084 594 632 1240 0433 FCF_DA wtes |:0v1 T.OHEF
00084 614 455 1243 433 FCF_DA tes 1.0:1 T.04EF
00,095 540 150 1299 1D:0493 FCP_RSP-GOOD EOw] T-0xEF
00085 724 232 136 | 00434 FCP_CMWD:WRITE[10] 101 T-0xEF LUN. 040 LBA. 0111 704F
00,035 641 045 1423 10034 FCP__LY-4095 bytes 101 T.0EF
00,035 &84 855 1488 | D:0+34 FCP_DAT 2048 bytes [.0+1 T.0EF
00,035 504 707 1490 | D:0+34 FCF_DAT 2048 bytes [0l T.0EF
00.101 782015 1548 1D:0+94 FCP_RSP:GOOD EOwT T:-0:EF
00.125 413232 1614 | 00435 FCP_CMDWRITE(10) 1:0x1 T.0xEF LUN. 040 LBA: D=4B5DAT
00126517932 1671 1D:0<35 FCP_%_RDY:10240 bytes [:0x1 T:04EF
00,126 573 940 175 D:0+35 FCP_DAT 2048 bytes [.041 T.04EF
00,126 593775 1737 | D:0x95 FCP_DAT: 2048 bytes 1:0x1 T:0:EF
00126613617 0| D:0435 FCF_DAT 2048 bytes [.0x1 T.0EF =l
A 156 £33 45 L Ea— 1P 08 EPD AT SAG Evbmn 1Rt T-AEE
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Window Layout
The Frame Tracker window divides into two areas:

» Toolbar - Presents buttons for changing data format.

» Main Display Area - Displays traffic chronologically asit
occurredintherecording. Thewindow dividesinto columns. the
first column shows time and traffic is shown on a channel by
channel basis in the columns on the right.

Frame Tracker Buttons

The Frame Tracker window has arow of buttons for

changing the format of the displayed data and for |Efsaiz & @

exporti

ng data:

The buttons have the following functions:

4

I3

Full Screen &}' Zoom In

Synchronize Trace View.

Synchronizes the Trace View and =]
Frame Tracker windows so that a

move in one window repositions the

other.

Zoom Out

View Options. Opens amenu with
three options. Collapsible Idle Time,
Tooltip Display, and Reset Column
Widths. See View Options Menu
below for descriptions.

View Options Menu
Clicking the View Options button @l causes amenu to open with options for

formatti

ng the display.

Time Format- Opens a menu with options for setting the time
format. There are two options:

* Seconds

* Clocks

Reset Column Widths - This option resets column widthsto their
defaults.

Normally, columns will automatically resize themselvesif the
application window is made larger or smaller. However, if you
manually resize any columnsin the Frame Tracker window, column
widths become static. Thereafter, if you resize the application
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window, the Frame Tracker columns will not adjust automatically.
Reset Column Widths re-enables this automatic resizing

capability.

Docking and Undocking the Window
You can undock the Frame Tracker window by double-clicking on the blue
title bar along the | eft side of the window. Once undocked, the window can
be dragged anywhere in the application. To redock, double-click again on
thetitle bar.

Calculating Time between Frames
You can calculate time between Frames by clicking on an event and then
positioning your mouse pointer over asecond event and reading the ensuing

tooltip.
sep1 Click onthetimevaluefor the first event.
| Tirne | Frame # | _ 1 _
00036 512 472 360 | 10:0x50 FCP_CMDWRITE[10] 1:0x1 T:0<EF LUM: 00 LEA: Ox4850A7
00,036 633 700 16
00.036 630135 43 | 1D:0430 FCP_DAT: 2048 bytes 1:0:1 T:04EF
00036 71003 P_DAT: 2048 bytes 1:0x1 T.0sEF
0036 725 8?3 Tirme fram Selected Frarme #416: 00.000 000 000 P DAT 2048 bytes 1101 T04EF

sep2 Scroll down through the trace to the second event and position the
mouse pointer above itstime value. A tooltip will appear showing
the time interval between the first and second events.

I Time I Frame # I 1

00036 512 472 360 | |0:0=30 FCP_CMDWRITED] 1:0x1 T:0<EF LUMN: 00 LB:
00.036 633 700 416

00,036 630195 4 |D:0=30 FCP_DAT: 2048 bytes :0x1 T:0«EF
00.036 710037 484 1D:0%30 FCP_DAT: 2048 bytez |:0x1 T:0<EF
00036 725 872 487 |D:0x50 FCP_DAT: 2048 bytes |:0x1 T:0<EF
00036 743 715 490 |D:0<30 FCP_DAT: 2048 bytes ;021 T:0sEF
00.036 7EI 5 493 1D:030 FCP DAT: 2048 bytes 1:0=1 T:04EF
00.047 580 04 Time from selected Frame #416; 00,000 116 015 |

00.047 735 92 oY T oo TE[10) [:0x1 T:0=EF LUN:0<0 LE£

Hiding Traffic

You can hide Primitives, Channels and other data from the Frame Tracker
window by clicking the Hide buttons on the toolbar in the Trace window or
by selecting one or more of the Hide options in the Display Options dialog
box.

Searching
When the Trace view and Frame Tracker windows are synchronized, the
Find and Go To optionsin the Search menu will apply to the Frame Tracker
window. The Trace and Frame Tracker windows can be synchronized by
selecting the Synchronize button ﬁl .

Zooming In and Out
Zooming out can give you a quick, high-level view of atrace.
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11. Verification Scripts

FCTracer and FCTracer 4G have a utility called the Verification Script
Engine (VSE) which allows users to run performance/validation tests on
traces. The VSE isdescribed in detail in the Verification Script Engine for
CATC FCTracer Reference Manual.

To execute the V SE, you open atrace, then open the Verification Script
window, and finally select and execute atest script. The script runs and
prints out the results in the log window.

To open the Verification Script window, select Reports> Run verification
scripts... from the menu. The following dialog opens:

| Result | |Testing FCWSE. working with Sequences and making output to HTML and CSY files

ZTestSequences with fle suppart |

[E2] Expand Log & Save Dutput.. | 32 Selings.. Done

11.1 Window Layout

The Script Verification window dividesinto four areas. a Script List inthe
top left, a Script Description in the gray area at the top right, an Output
window at the bottom, and atoolbar along the bottom border of the window.

Script Menu area
The Script Menu area contains alist of verification scripts that can be run.
To run ascript, select it, then click Run Script button.
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Script Menu Pop-Up Menu

Right-clicking in the Script Menu areawill open

a pop-up menu with options to create, edit, and

run a script.

Run verification script(s) - Executes selected

scripts.

Edit Script - Opens the selected script in

Notepad.

Run verification script(s)

Edit script ...

D T e

Mew scripk ...

SW Version 2.10

Shiow Grid
v Show Description windiow Fz
v | Show Qutput F3

Setkings. ..

New Script - Opens Notepad and displays
whatever Script template you are using.

Show Grid - Displays gridlinesin the Script Menu area.

Show Description window - Shows/Hides the Description window in the
top right side of the Script Verification window.

Show Output - Shows/Hides the log window.
Settings - Opens the Settings dialog.

The Settings Dialog
The Settings dialog controls
the defaults for the Script
Verification window.

Choose Editor Application
and editing settings - Gives
the option to change the
default editor from Notepad
to an editor of your choice.

Edit all selected scriptsin
one process - Automatically
opens all selected scripts
with the selected Editor.

Path tothetemplatefilefor
anew script - Setsthe
location of the template that
isthe basisfor new scripts.

Show the full path for the

tracefilein dialog caption -
Displaysthe path of the open
trace in the window title bar.

-‘E‘i‘l—“' Settings

— Chooze Editor application and editing settings

{* Matepad [by default)
" Other...
Fath ba the editor

I Bravsze... |

[T Edit all selected soipts in one process

[ Open allincluded files

[ Launch editor application in full screen

Fath to the template file for a new script

|E:'\ngram Files\CATCAVFCTracersScripts\WFS | Browse... |

r— Dizplay settings

W Shavs the full path for the trace file in dialog caption
™ Restore [don't maximize) dislog at start

¥ Load last autput from saved log files when possible
W Activate dialog after script(s] stop running

¥ Remember dialog lapout

r— Saving settings

Fath ta the folder where to save output log files

|E:'\ngram FileshCAT CAFCT racer Browse... |
[ Save logs automatically after scripts stopped running
Crce_|
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Restore (don’t minimize) dialog at start - Displays Verification Script
window in non-minimized size when window is first opened.

Load last output from saved log files when possible - Loads the output
from the saved log files into the output window.

Activatedialog after script(s) stop running - BringsRun VSdialogto the
foreground when the scripts stop running.

Remember dialog layout - Preserves layout of window after window is
closed.

Path to thefolder whereto save the output log files - Default isthe
application folder.

Saveslogsautomatically after scriptsstop running- Automatically saves
the script logs into the application folder or other location when the script
stops running.

Script Description Area
Describes the selected script. Descriptions for scripts are defined in set
DecoderDesc="MyDescription."

Output window
Displays the output of the script as it executes.

11.2 Additional Resources

For Further Information - See the Verification Script Engine Reference
Manual.
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10. How to Contact CATC

Typeof Service Contact
Call for technical support... US and Canada: 1(800) 909-2282
Worldwide: 1(408) 727-6600
Fax your questions... Worldwide: 1 (408) 727-6622
Write aletter... Computer Access Technology Corp.
Customer Support
3385 Scott Blvd.
Santa Clara, CA 95054
USA
Send email... support@CATC.com
Visit CATC'sweb site... http://www.CAT C.com/

Limited Hardware Warranty
So long as you or your authorized representative ("you" or "your"), fully
complete and return the registration card provided with the applicable
hardware product or peripheral hardware products (each a"Product™) within
fifteen days of the date of receipt from Computer Access Technology
Corporation ("CATC") or one of its authorized representatives, CATC
warrants that the Product will be free from defectsin materials and
workmanship for a period of three years (the "Warranty Period"). You may
also complete your registration form viathe internet by visiting
http://www.catc.com/support/register/. The Warranty Period commences
on the earlier of the date of delivery by CATC of a Product to a common
carrier for shipment to you or to CATC's authorized representative from
whom you purchase the Product.

What this Warranty Does Not Cover
Thiswarranty does not cover damage due to external causes including
accident, damage during shipment after delivery to a common carrier by
CATC, abuse, misuse, problems with electrical power, including power
surges and outages, servicing not authorized by CATC, usage or operation
not in accordance with Product instructions, failure to perform required
preventive maintenance, software related problems (whether or not
provided by CATC), problems caused by use of accessories, parts or
components not supplied by CATC, Products that have been modified or
altered by someone other than CATC, Products with missing or altered
service tags or serial numbers, and Products for which CATC has not
received payment in full.
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Coverage During Warranty Period
During the Warranty Period, CATC or its authorized representatives will
repair or replace Products, at CATC's sole discretion, covered under this
limited warranty that are returned directly to CATC's facility or through
CATC's authorized representatives.

How to Obtain Warranty Service
To request warranty service, you must complete and return the registration
card or register viatheinternet within the fifteen day period described above
and report your covered warranty claim by contacting CATC Technical
Support or its authorized representative. CATC Technical Support can be
reached at 800-909-7112 or viaemail at support@catc.com. You may also
refer to CATC's website at http://www.catc.com for more information on
how to contact an authorized representative in your region. |f warranty
serviceisrequired, CATC or its authorized representative will issue a
Return Material Authorization Number. You must ship the Product back to
CATC or its authorized representative, in itsoriginal or equivalent
packaging, prepay shipping charges, and insure the shipment or accept the
risk of loss or damage during shipment. CATC must receive the Product
prior to expiration of the Warranty Period for the repair(s) to be covered.
CATC or its authorized representative will thereafter ship the repaired or
replacement Product to you freight prepaid by CATC if you arelocated in
the continental United States. Shipments made outside the continental
United States will be sent freight collect.

Please remove any peripheral accessories or parts before you ship the
Product. CATC does not accept liability for lost or damaged peripheral
accessories, data or software.

CATC ownsall partsremoved from Productsit repairs. CATC may use new
and/or reconditioned parts, at its sole discretion, made by various
manufacturersin performing warranty repairs. If CATC repairs or replaces
a Product, the Warranty Period for the Product is not extended.

If CATC evaluates and determines there is "no trouble found" in any
Product returned or that the returned Product is not eligible for warranty
coverage, CATC will inform you of its determination. If you thereafter
request CATC to repair the Product, such labor and service shall be
performed under the terms and conditions of CATC's then current repair
policy. If you chose not to have the Product repaired by CATC, you agree
to pay CATC for the cost to return the Product to you and that CATC may
require payment in advance of shipment.
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General Provisions
THISLIMITED WARRANTY GIVESYOU SPECIFICLEGAL RIGHTS.
YOU MAY HAVE ADDITIONAL RIGHTS THAT VARY BY
JURISDICTION. CATC'SRESPONSIBILITY FOR DEFECTSIN
MATERIALS AND WORKMANSHIPISLIMITED TO REPAIR AND
REPLACEMENT ASSET FORTH IN THISLIMITED WARRANTY
STATEMENT. EXCEPT ASEXPRESSLY STATED IN THIS
WARRANTY STATEMENT, CATC DISCLAIMS ALL EXPRESS AND
IMPLIED WARRANTIES FOR ANY PRODUCT INCLUDING, BUT
NOT LIMITED TO, ANY IMPLIED WARRANTIES OF AND
CONDITIONS OF MERCHANTABILITY AND FITNESSFOR A
PARTICULAR PURPOSE, AND ANY WARRANTIES THAT MAY
ARISE FROM ANY COURSE OF DEALING, COURSE OF
PERFORMANCE OR TRADE USAGE. SOME JURISDICTIONS MAY
NOT ALLOW LIMITATIONS ON HOW LONG AN IMPLIED
WARRANTY LASTS, SO THE PRECEDING LIMITATION MAY NOT
APPLY TO YOU.

CATC DOES NOT ACCEPT LIABILITY BEYOND THE REMEDIES
SET FORTH IN THISLIMITED WARRANTY STATEMENT OR FOR
INCIDENTAL OR CONSEQUENTIAL DAMAGES INCLUDING
WITHOUT LIMITATION, ANY LIABILITY FOR THIRD PARTY
CLAIMS AGAINST YOU FOR DAMAGES, PRODUCTS NOT BEING
AVAILABLE FOR USE, OR FOR LOST DATA OR SOFTWARE.
CATCSLIABILITY TOYOU MAY NOT EXCEED THE AMOUNT
YOU PAID FOR THE PRODUCT THAT IS THE SUBJECT OF A
CLAIM. SOME JURISDICTIONSDONOT ALLOW THE EXCLUSION
OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL
DAMAGES, SO THE PRECEDING EXCLUSION OR LIMITATION
MAY NOT APPLY TO YOU.

The limited warranty on a Product may be transferred for the remaining
term if the then current owner transfers ownership of the Product and
notifies CATC of the transfer. You may notify CATC of the transfer by
writing to Technical Support at Computer Access Technology Corporation,
3385 Walsh Avenue, Santa Clara, CA 95054 USA or by email at:
support@catc.com. Please include the transferring owner's name and
address, the name and address of the new owner, the date of transfer, and the
Product serial number.
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